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ABSTRACT

Diabetic foot ulcers (DFUs) has been noted as the most common cause
of amputations occurring at least one in 10 people with diabetes. Despite the existence
of standard wound care protocols, there is a rising interest in testing and exploring the
possibility of medicinal plants and traditional medicines that can serve as effective natural
wound healing products for the treatment of DFUs. This study focuses mainly on the
wound healing mechanisms of Thai traditional medicine named Ya-Samarn-Phlae which
has been prescribed by Mr. Somporn Chanwanisakul, a folk healer in the Southern
Thailand. This present work aimed to (l) evaluate the pharmacognostic properties and
phytochemical constituents of Ya-Samarn-Phlae’s herbal ingredients which are Curcuma
longa L. (Rhizome), Areca catechu L. (Seed), Oryza sativa L. (Seed), and Garcinia
mangostana L. (Pericarp), (Il) determine the contents of biological markers and wound-
related in vitro biological activities of the ethanol extract (E-YaSP), infused oil which is the
traditional form (T-YaSP), and ointment containing Ya-Samarn-Phlae (YaSP), (lll)
examine in vivo anti-inflammatory mechanisms of YaSP and T-YaSP, and (IV) describe
wound healing mechanisms of YaSP and T-YaSP toward excision wound model in Wistar
and non-obese type 2 diabetic Goto-Kakizaki (GK) rats.

The pharmacognostic parameters of Curcuma longa, Areca catechu,
Oryza sativa, and Garcinia mangostana were evaluated in accordance with either Thai
herbal pharmacopeia or the Ayurvedic herbal pharmacopoeia. The amount of their
impurities such as foreign matters, total ash content, acid insoluble ash, and percentage
of loss on drying were found to be within the limit as per the specification in the
pharmacopeias. Similarly, their solvent-soluble extractive values that use for estimating

the amount of their active constituents were found to meet the required criteria. Liquid
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chromatography mass spectrometry profiling highlights that E-YaSP, T-YaSP, and YaSP
contains at least 37, 30, and 19 the known constituents, respectively. Among these,
alpha-mangostin and curcumin were selected as representative biological markers since
these compounds has been found in all Ya-Samarn-Phlae preparations. The quantitative
analysis using high performance liquid chromatography revealed that the contents of
alpha-mangostin and curcumin in YaSP was found to be approximately 6 times lower
than that of T-YaSP. Moreover, it should be noted that the contents of alpha-mangostin
and curcumin in YaSP were more dramatically decreased than that of T-YaSP during the
storage period of 6 months. /n vitro biological assessments have demonstrated that
E-YaSP, T-YaSP, and YaSP possessed nitric oxide free radical scavenging ability and
lipid peroxidation inhibition, moreover, E-YaSP enhanced human dermal fibroblast
migration a scratch wound closure assay and inhibited the nitric oxide production in RAW
264.7 cells stimulated by lipopolysaccharide. Both T-YaSP and YaSP were determined
for skin irritation using albino rabbits and categorized based on Globally Harmonized
System of Classification Toxicity as a category IV (non-to slightly irritating).

In vivo anti-inflammatory mechanisms were described using a
carrageenan-induced paw edema model in Wistar rats. Topical administration with YaSP

1% hour after

and T-YaSP have shown significant (p< 0.05) inhibition of paw oedema on
injected with carrageenan. These results were found in a similar pattern with paw edema
inhibition was seen in phenylbutazone treatment. The levels of inflammatory and oxidative
stress markers which are malondialdehyde (MDA), nitric oxide (NO), and myeloperoxidase
(MPO) measured by enzyme-linked immunosorbent assay (ELISA) were significantly
decreased in T-YaSP and YaSP treated groups and these levels were found to be
comparable with phenylbutazone treated group. Furthermore, the results of this study
have shown that both treatment with both T-YaSP and YaSP dramatically reduced the
pro-inflammatory cytokines including tumor necrosis factor alpha (TNF-alpha), Interleukin
1 beta (IL-1beta), and prostaglandin E, (PGE,) and inflammatory enzymes including
inducible nitric oxide synthase (iNOS) and cyclooxygenase-2 (COX-2) in inflamed paw
tissue. In conclusion, T-YaSP and YaSP may enhance the wound healing process via
attenuating its inflammatory phase either by inhibition of nitric oxide production in the

inflammatory mode of the macrophages or by causing reductions in the levels of

inflammatory cytokines and enzymes.
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To further evaluated the wound healing property and described the
mechanisms of action of Ya-Samarn-Phlae preparations, excision wounds were created
in six groups consisting of 9-10 rats each. The first two groups received vehicles for YaSP
and T-YaSP, while there were two groups received a commercially available traditional
product, Thongnoppakhun® (as a positive control for T-YaSP) or Solcoseryl ointment®
(as a positive control for YaSP), and the last two groups received YaSP and T-YaSP
topically every other day. The percentage of wound contraction on days 3, 5, 7, 9 and 11
as well as the levels of transforming growth factor beta-1 (TGF-beta1), vascular growth
factor (VEGF), collagen type |, and collagen type Il and histopathology parameters of
healed wounds on 7" and 11™ (for non-diabetic wounds) and on 11" (for diabetic wounds)
were evaluated. The percentage of wound contraction and the reduction of wound area
in the excision wounds were significantly different (p<0.05) between diabetic and non-
diabetic rats, whereas notable wound healing effects of both YaSP and T-YaSP elucidated
by the reduction of wound area were found to be higher than that of the vehicle controls.
In addition, the changes in growth factors including TGF-beta1l and VEGF and the levels
of collagen type | and Ill in YaSP and T-YaSP treated groups were comparable with the
positive controls. According to our data, YaSP and T-YaSP could be noted as an effective
natural wound healing preparation for both diabetic and non-diabetic wounds. This
traditional medicine promotes skin wound healing, possibly by inhibiting the excessive
and prolonged inflammatory phase and enhancing both proliferation and remodeling

phases of acute wounds.
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The inflammatory cells involved the wound healing process.

The factors affecting wound healing in vivo.

Medicinal plants that are capable of wound healing activity in vitro.
Medicinal plants that are capable of wound healing activity in vivo.

The biological activities involved wound healing of herbal components in
Ya-Samarn-Phlae.

The characteristics found in GK rat and diabetic patients.
Physicochemical parameters and phytochemical screening of herbal
components of Ya-Samarn-Phlae (YaSP).

The phytochemical constituents of E-YaSP, T-YaSP and YaSP analyzed
by liquid chromatograph-mass spectrometer (LC-MS).

Contents of alpha-mangostin, curcumin and arecoline in Ya-Samarn-
Phlae by high performance liquid chromatography (HPLC) method.
Effects of ethanol extracts from Ya-Samarn-Phlae (E-YaSP) formula and
its herbal components on cell viability of human dermal fibroblasts
(HDF).

Dermal irritation study of traditionally prepared-Ya-Samarn-Phlae
(T-YaSP) at different time interval in rabbit.

Dermal irritation study of ointment base for Ya-Samarn-Phlae tulle-gras
dressings (YaSP) at different time interval in rabbit.

Chemical profiles of traditionally prepared-Ya-Samarn-Phlae (T-YaSP)
measured by Liquid chromatography-mass spectrometry (LC-MS)
method in long-trem stability study.

Chemical profiles of ointment base for Ya-Samarn-Phlae tulle-gras
dressings (YaSP) measured by Liquid chromatography-mass

spectrometry (LC-MS) method in long-trem stability study.
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The content reduction of active constituents in traditionally prepared-Ya-
Samarn-Phlae (T-YaSP) and Ya-Samarn-Phlae tulle-gras dressings
(YaSP) by high performance liquid chromatography (HPLC) method after
extended storage.

Nitric oxide scavenging and lipid peroxidation inhibition capabilities of
traditionally prepared-Ya-Samarn-Phlae (T-YaSP) and Ya-Samarn-
Phlae tulle-gras dressings (YaSP).

Effect of ftraditionally prepared-Ya-Samarn-Phlae (T-YaSP) on the
production of malondialdehyde (MDA), nitric oxide (NO), and
myeloperoxidase (MPO) in carrageenan-induced paw edema in rats.
Effect of ointment base for Ya-Samarn-Phlae tulle-gras dressings
(YaSP) on the production of malondialdehyde (MDA), nitric oxide (NO),
and myeloperoxidase (MPO) in carrageenan-induced paw edema in rats.
The comparison of anti-inflammatory activity between T-YaSP and YaSP
in carrageenan induced rat paw edema model.

The levels of transforming growth factor beta-1 (TGF-beta1), vascular
endothelial growth factor (VEGF), collagen type |, and collagen type lll
in skin wounds of non-diabetic rats treated with traditionally prepared-
Ya-Samarn-Phlae (T-YaSP).

The levels of transforming growth factor beta-1 (TGF-beta1), vascular
endothelial growth factor (VEGF), collagen type |, and collagen type lli
in skin wounds of non-diabetic rats treated with ointment base for Ya-
Samarn-Phlae tulle-gras dressings (YaSP).

The levels of transforming growth factor beta-1 (TGF-beta1), vascular
endothelial growth factor (VEGF), collagen type I, and collagen type lli
in type 2 diabetic Goto-Kakizaki rats treated with traditionally prepared-

Ya-Samarn-Phlae (T-YaSP).
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The levels of transforming growth factor beta-1 (TGF-beta1), vascular 180
endothelial growth factor (VEGF), collagen type |, and collagen type llI
in type 2 diabetic Goto-Kakizaki rats treated with ointment base for Ya-
Samarn-Phlae tulle-gras dressings (YaSP).
Chemical profiles of Ya-Samarn-Phlae and its four components using 228

liquid chromatography—mass spectrometry (LC-MS).
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The pattern of white blood cells infiltration into the wound area.

The role of Wnt/beta catenin signaling pathway in wound healing
process.

The role of Notch signaling pathway in wound healing process.

The role of Transforming growth factor-beta (TGF-beta)/Smad signaling
pathway in wound healing process.
ﬂa"LﬂﬂﬁiLﬁ@Bﬂmemmwé'nam;amaam@;ﬁg\ﬁ 4

Macroscopic characters and powders of Curcuma longa (A and B),
Garcinia mangostana (C and D), Oryza sativa (E and F) and Areca
catechu (G and H).

Powder microscopy of Curcuma longa (CL), Garcinia mangostana (GM),
Oryza sativa (OS) and Areca catechu (AC). NF; Not found.

The pie chart showing a number of phytochemical constituents of E-
YaSP (A), T-YaSP (B) and YaSP (C) analyzed by liquid chromatograph-
mass spectrometer (LC-MS).

Anti-inflammatory activity of Ya-Samarn-Phlae (E-YaSP; 0.1 mg/ml, T-
YaSP 0.1 %vl/v, YaSP 0.1 %w/v) on nitric oxide scavenging activity (A)
and nitrite production in LPS-stimulated RAW 264.7 macrophages (B).
The effect of ethanol extracts from Curcuma longa (A), Garcinia
mangostana (B), Oryza sativa (C) and Areca catechu (D) on cell viability
and nitric oxide production in LPS-stimulated RAW 264.7 macrophages.
*, p<0.05 is indicated significant difference between LPS stimulation
(control) and treatment. #, p<0.05 is indicated significant difference

between normal conditions (without LPS) and treatment.
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Digital image showing the effect of ethanol extracts from Ya-Samarn-
Phlae (E-YaSP) formula and its herbal components on human dermal
fibroblast migration in a wound scratch test assay. |: control (10%
dimethyl sulfoxide); II: control (dulbecco’s modified eagle medium;
DMEM); Ill: E-YaSP; IV: 1 mg/ml C. longa; V: 0.1 mg/ml A. catechu; VI:
1 mg/ml O. zativa; VII: 1 mg/ml G. mangostana; VII: 0.1 mg/ml vitamin
C.

Inhibition of nitric oxide radicals (A) and malondialdehyde (B) by
prepared-Ya-Samarn-Phlae (T-YaSP; 1% v/v; black bars) in comparison
with ointment base for Ya-Samarn-Phlae tulle-gras dressings (YaSP; 1%
w/v; white bars). *, p< 0.05 is indicated significant difference between T-
YaSP and YaSP.

Paw thickness in rats treated with traditionally prepared-Ya-Samarn-
Phlae (T-YaSP; black bars) (A) or ointment base for Ya-Samarn-Phlae
tulle-gras dressings (YaSP; black bars) (B), 5% (w/v) of phenylbutazone
(grey bars) in comparison with vehicle-treated group (white bars) on
carrageenan-induced paw edema model. Paw thickness degree was
presented as the meantSEM of 15 rats per group, *p< 0.001 vs. vehicle.
Effect of traditionally prepared-Ya-Samarn-Phlae (T-YaSP) on the
production of inflammatory cytokines, TNF-alpha (A), IL-1beta (B) and
PGE, (C) and inducible enzymes, iNOS (D) and COX-2 (E) in the rat
paws treated with carrageenan. Data are presented as meantSEM of
five rats. @ Values in the same factor followed by a different letter are
significantly different (p< 0.001). Phenylbutazone (PBZ, 5%; w/v) was

used as a positive control.
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Effect of ointment base for Ya-Samarn-Phlae tulle-gras dressings
(YaSP) on the production of inflammatory cytokines, TNF-alpha (A), IL-
1beta (B) and PGE, (C) and inducible enzymes, iNOS (D) and COX-2
(E) in the rat paws treated with carrageenan. Data are presented as

@ values in the same factor followed by a

meanSEM of five rats.
different letter are significantly different (p< 0.001). Phenylbutazone
(PBZ, 5%; w/w) was used as a positive control.

Histological evaluation of carrageenan induced paw edema in rat.
Representative photomicrographs of paw tissue showing the protective
effect of traditionally prepared-Ya-Samarn-Phlae (T-YaSP; A) compared
with the intact group (D), vehicle (B) and phenylbutazone-treatment as
a positive control (C). White arrows: neutrophils. Magnification, 10X and
40X; scale bars, 100 uym.

Representative photomicrographs of the histopathological analysis from
paw tissue of rats showing the protective effect of ointment base for Ya-
Samarn-Phlae tulle-gras dressings (YaSP; A) compared with the intact
group (D), vehicle (B) and phenylbutazone-treatment as a positive
control (C). White arrows: neutrophils. Magnification, 10X and 40X; scale
bars, 100 pym.

The graphical conclusion on anti-inflammatory partial mechanism of Ya-

Samarn-Phlae.
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Representative macrophotographs of wounds (A), wound areas (B), and
percentage of wound closure (C) in non-diabetic Wistar rats, measured
at the operation day (day 0) and on days 3, 5, 7, 9 and 11 after daily
treatment with vehicle, a traditional herbal oil Thongnoppakhun® (a
positive control), or T-YaSP. The results represent the meantSEM of 9-
10 animals per group. * p< 0.05 vs the control. @) yv/alues in the same
days followed by a different letter are significantly different at p< 0.05.
Representative macrophotographs of wounds (A), wound areas (B) and
percentage of wound closure (C) in non-diabetic Wistar rats, measured
at the operation day (day 0) and on days 3, 5, 7, 9 and 11 after daily
treatment with vehicle, Solcoseryl ointment® (a positive control), or
YaSP. The results represent the mean+SEM of 9-10 animals per group.
* p< 0.05 vs the control. @ Values in the same days followed by a
different letter are significantly different at p< 0.05.

H&E stained tissue sections from non-diabetic wound tissues treated
with vehicle (A), a commercial available traditional herbal oil
Thongnoppakhun®; (a positive control; B), traditionally prepared-Ya-
Samarn-Phlae (T-YaSP; C) and normal tissue (D) for 7 (I) and 11 (ll)
days. The T-YaSP treated rats showing large amount of collagen (white
arrow), fibroblast (black arrow), and small number of inflammatory cell

(white arrowhead). Magnification, 40X; scale bars, 100 um.
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H&E stained tissue sections from non-diabetic wound tissues treated
with vehicle (A), Solcoseryl ointment® (reference drug; B), ointment base
for Ya-Samarn-Phlae tulle-gras dressings (YaSP; C) and normal tissue
(D) for 7 (I) and 11 (ll) days. The YaSP treated rats showing amount of
collagen (white arrow) and fibroblast (black arrow) and small number of
inflammatory cell (white arrowhead). Magnification, 40X; scale bars, 100
pm.

Masson’s trichrome stained tissue sections from non-diabetic wound
tissues treated with vehicle (A), a commercial aviable traditional herbal
oil Thongnoppakhun®; (a positive control; B), traditionally prepared-Ya-
Samarn-Phlae (T-YaSP; C) and normal tissue (D) for 7 (I) and 11 (ll)
days. The T-YaSP treated rats showing amount of collagen (dark blue).
Magnification, 40X; scale bars, 100 uym.

Masson’s trichrome stained tissue sections from non-diabetic wound
tissues treated with vehicle (A), Solcoseryl ointment® (reference drug;
B), ointment base for Ya-Samarn-Phlae tulle-gras dressings (YaSP; C)
and normal tissue (D) for 7 (I) and 11 (ll) days. The YaSP treated rats
showing amount of collagen (dark blue). Magnification, 40X; scale bars,
100 ym.

The comparison of wound healing activity, including wound area (A),
growth factors (B and C) and collagen content (D and E) of non-diabetic
wounds treated with T-YaSP (black bars) and YaSP (white
bars) in excision wound model. "Significantly difference between rats
treated with T-YaSP and YaSP (p< 0.05) (Independent samples T-Test).
The fasting blood glucose level of rats treated with T-YaSP (A) and
YaSP (B). The data represent the meantSEM of 5-6 animals per group.
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Representative macrophotographs of wounds (A), wound areas (B) and
percentage wound closure (C) in type 2 diabetic Goto-Kakizaki rats,
measured at the operation day (day 0) and on days 3, 5, 7, 9 and 11
after daily treatment with vehicle, a commercial aviable traditional herbal
oil Thongnoppakhun® (a positive control), or
T-YaSP. The results represent the meantSEM of 9-10 animals per
group. * p< 0.05 vs the control. @® Values in the same days followed by
a different letter are significantly different (p< 0.05).

Representative macrophotographs of wounds (A), wound areas (B) and
percentage wound closure (C) in type 2 diabetic Goto-Kakizaki rats,
measured at the operation day (day 0) and on days 3, 5, 7, 9 and 11
after daily treatment with vehicle, Solcoseryl ointment® (a positive
control), or ointment base for Ya-Samarn-Phlae tulle-gras dressings
(YaSP). The results represent the mean+SEM of 9-10 animals per group.
* p< 0.05 vs the control. @ Values in the same days followed by a
different letter are significantly different (p< 0.05).

H&E stained tissue sections from diabetic wound tissues treated with
vehicle of T-YaSP (A), a commercial aviable traditional herbal oil
Thongnoppakhun®; (a positive control; B), traditionally prepared-Ya-
Samarn-Phlae (T-YaSP; C), vehicle of YaSP (E), Solcoseryl ointment®
(reference drug; F), ointment base for Ya-Samarn-Phlae tulle-gras
dressings (YaSP; G) and normal tissue (D and H) for 11 day. The T-
YaSP and YaSP were treated diabetic rats showing amount of collagen
(white arrow) and fibroblast (black arrow) and small number of
inflammatory cell (white arrowhead). Magnification, 40X; scale bars, 100

pm.
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Masson’s trichrome stained tissue sections from diabetic wound tissues
treated with vehicle of T-YaSP (A), a commercial aviable traditional
herbal oil Thongnoppakhun®; (a positive control; B), traditionally
prepared-Ya-Samarn-Phlae (T-YaSP; C), vehicle of YaSP (E),
Solcoseryl ointment® (reference drug; F), ointment base for Ya-Samarn-
Phlae tulle-gras dressings (YaSP; G) and normal tissue (D and H) for
11 day. The T-YaSP and YaSP were treated rats showing amount of
collagen (dark blue). Magnification, 40X; scale bars, 100 ym.

The comparison of wound healing activity, including wound area (A),
growth factors (B and C) and collagen content (D and E) of diabetic
wounds treated with T-YaSP (black bars) and YaSP (white bars) in
excision wound model. ‘Significantly difference between rats treated with
T-YaSP and YaSP (p< 0.05).

Mechanism of Ya-Samarn-Phlae on wound healing process (proliferation
phase (A) and remodeling phase (B)) in non-diabetic wound.
Mechanism of Ya-Samarn-Phlae on wound healing process (proliferation
and remodeling phase) in diabetic wound.

The structures of the identified 5 compounds in ethanol extract from
Curcuma longa L., including curcumenol (A), aurmillone (B),
demethoxycurcumin (C), bisdemethoxycurcumin (©) and
benzoylagmatine (E).

The structures of the identified 5 compounds in ethanol extract from
Garcinia mangostana L., including 1-isomangostin (1), beta-
dihydrorotenone (2), alpha-mangostin (3), archangelicin (4) L8 9-

hydroxycalabaxanthone (5).
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The structures of the identified 5 compounds in ethanol extract from
Oryza sativa L., including 8-methoxy-13-hydroxy-9,11-octadecadienoic
acid (A), nigerose (sakebiose) (B), 9Z,12Z,15E-octadecatrienoic acid
(C), C-2 ceramide (D) and 6E,9E-octadecadienoic acid (E).

The structures of the identified 5 compounds in ethanol extract from
Areca catechu L., including arecoline (1), N-
cyclohexanecarbonylpentadecylamine (2), procyanidin B1 (3), 11,12-
dihydroxy arachidic acid (4) and 2-Methyl-3-thiophenethiol (5).

The structures of the identified 5 compounds in ethanol extract from Ya-
Samarn-Phlae, including alpha-mangostin (1), arecoline (2), 1-

isomangostin (3), curcumenol (4) and beta-dihydrorotenone (5).

The structures of the identified 5 compounds in T-YaSP including alpha-
mangostin (1), curcumin (2), beta-dihydrorotenone (3),
dihydroisoalantolactone (4) and ponganone VIII (5).

The structures of the identified 5 compounds in YaSP, including alpha-
mangostin (1), curcumin (2), C16 sphinganine (3), stigmatellin Y and
demethoxycurcumin (5).

HPLC calibration curve of curcumin (A), alpha-mangostin (B) and

arecoline (C).
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NITUIBNITRILVBILNE (wound healing process) Aa NITUIBNITNINTIING
Afanusudandafetesiumtesusuiiofanasannslasuunasy (Velnar et al.,
2009) laga1unsauddaanbardu 4 5202 Ae STuen1IvnuLEea (haemostasis phase)
Y2HZNITONLRL (inflammation phase) izmﬂ’liLﬁuﬁ’m’m"uadLéﬁaa( (proliferation phase)
LLa:sw:msﬂ%'ugﬂiN (remodeling phase) (Shah et al., 2012) NIZUIRNITANLUDILNS
Undazifadurinfidarimelasuunaisy Tassuanszeznmsiuden thadoiuns
gaiFidanaanuanitenie lasnisvinusesniaifen wioansfinmmasTasunis
w3aLAule (growth factor) leln transforming growth factor (TGF)-beta i e
TNINLTASLTALRBAUTY (mast cell, neutrophil, macrophage waz T-cell au&1ay) 11U
UINDAKA Wazlngasuzmsoniay s'fian’flmwzﬁﬁmmﬁwﬁmﬂaamzmumimwadLLNa
lasimadidaldonunazviminifsauasrinasfsndantsaundationousiinaua
TwsnizfiAnl fASonnsaniauisas macrophage luszoz M1 azfinandsanifenanslu
Arsentauriadns 9 laun nitric oxide (NO), prostaglandins E, (PGE,) Wa g pro-
inflammatory cytokines (Jung et al., 2009) LN FILASUNIZUIRNNTENLED LiaUS I mune
Uneandsudandasw s macrophage szfiamaasuutasanszes M1 luiduszos
M2 I@ﬂﬁ]xﬁﬂ’]‘mé}a interleulin-10 (IL-10) %oﬁ’mﬁﬂﬁ'ﬂu anti-inflammatory cytokines L‘ﬂia
WHANITUIUNTONLEL wazdn1Imas TGF-beta sanund winaundadu growth factor 7
éhﬂ”@luﬂﬂit.ﬂ?iﬂmhummw:msé'ﬂLauLﬂfﬁgh:ﬂ:mﬂﬁuﬁwmumawﬁaa’ &9 TGF-beta
finssaanu1a1n macrophage M2 luga9¥ 182893282 n138NLEL azlinanszdunis
\sndulavadisas keratinocyte, fibroblast WAZN3ZEWNIIEIN collagen MlAAaniIne
AIVDIUNE LLazLﬂTﬂgi:ﬂ:msﬂ%'ugﬂiN lagaziigntasnunisasisuazaans extracellular
matrix (ECM) UILITHULNE annsensunarsdndng uaniniiaanuialndluszesla
sraenits azvhldifiaanuunniasuazartlunszuannismisvesuns azfiaduuna
L%?a{‘l (chronic wound) %u

13ALUIMY (diabetic mellitus) e IiﬂL%?a%'aﬁlﬂuﬂrymE%m”rymdﬁmmmimqm
vialan 1ud a.q. 2015 ﬁ;jﬂ'sﬂﬁ"l@i”%’ﬂﬂ’]ﬁﬁadfﬂfj’uﬂukﬂmemﬂszmm 415 1A%



vilan LLa:m@rjw@]’ﬂ’sUimmwmmauﬁm}mﬂu 642 suanlull a.7. 2040 (Zimmet et
al., 2016) ludznalng nToaunsdrgunwdszainsinalasnisasaieme
A9 5 W.d. 2557 wuhaulnoay 15 By ﬁﬂ’s’mﬁﬂﬂla{lkﬂLUW%’JW%LWN%%%’]T]%@SJ
az 6.9 lud w.a. 2552 1 usauar 8.9 lull w.a. 2557 miﬁsm‘vuﬁﬁmalmﬁa@gdLflu
e wreliifianafodanasaidaauafiliidssetoizdns g iliiAanisuaain
8RR NMINIINLaaaaT wazmMINszuaUszanifen WSafilSunin diabetic neuropathy
Taganzusadaowh dldiaomsnandasdszamivihiden waznaldifauns
Fosaldine I@mmaﬁl,ﬁwaa;‘?ﬂ’;mmmm (diabetic foot ulcers; DFUs) 1315wy la
sz 25% maag&?ﬂ’;mmmmwﬁﬂm (Boulton, 2013) uanmnftm*szﬁwmaimﬁamga
(hyperglycemia) ﬁiwﬂu@:ﬂammmm iNafdan1IvINIuVaILTas macrophage ¥inlw
Qmauﬁamad macrophage lunsidaioas neutrophil ﬁLﬁ@mS apoptotic aaad (Hesketh
et al, 2017) FanzunalzesaiiesannlsaunnanueziisadasnuszuznsengURAlS
LIRTWIY %Gﬂﬁ@ﬂ?ﬁuauqaizﬁiﬁd pro- LLas anti-inflammatory cytokines lag macrophage
TuUHaLLI%IY% 3THN15839 pro-inflammatory cytokines gaﬂi’uﬁmﬁﬂuﬁmmaﬂﬂ@
(Weisberg et al., 2003; Goren et al., 2007)

msvusalasldorlduns uitnissnewenunadd fianulasria’ly nilu
gﬂLmum‘i{’] 198 A3 34 viauduauns %dﬁqmauﬁ@ﬁwm%ﬂumﬁﬁﬂ FNWNIIONLEY
LLaan:@:fumm%”mLf:al,ﬁ"almiu%nml,l,wa L% povidone iodine %aﬁﬂmamﬁ'@ﬁﬁ@iami
fudauuaiise s’mﬁz\‘]ﬁﬂmauﬁ@ﬁmmsﬁﬂLmﬂ@ﬂﬁwa@iaﬂwﬂ'mjgaﬂﬁv‘mmmawmﬁ
ffnaTastun1IenIgUuazUSI8N3ana19619 § LT tumor necrosis factor-alpha
(TNF-alpha) uas NO wazgsfnasusintsadrstanlas metalloproteinase (MMP)
(Beukelman et al., 2008; Bigliardi et al., 2017) uazin15b0 solcoseryl jelly l4n153n 11
WNA INIWILVDY Imran WA (2015) lad@nsnavesnsls 10% solcoseryl jelly §ia
MIMNEUNAlURUNanas wu’jmkms’jmﬁvlﬁ%'u 10% solcoseryl jelly §5zziia1lwnIHA8
YAIUHE (22 1) L%Jmfﬂaﬂ'wﬁﬁfﬂéﬁﬂ”@moaﬁ&ﬁaLﬂ%‘ﬂmﬁyuﬁung;umuQN (32 1)
LLazmﬂ‘ﬂugﬂLL‘UU solcoseryl ointment wmhmmmLﬁwmmamaaﬂmaa TGF-beta1
L& vascular endothelial growth factor A (VEGF-A) %ﬂLﬁﬂ’JﬁﬂdﬁﬁJﬂ’l‘iﬁdLﬁ?&J TGF-beta1
w8z VEGF-a signalling pathway Twitafouns LazsIdanadanIaoLa T collagen W8
sovaaatdaalniusonitofaunauniu (Nafiu and Rahman, 2015) wananitins
1 growth factor L5 epidermal growth factor (EGF) anuszendlglugluuuiaaniuaa
pangnalasn13hUsuRy epidermal growth factor receptor (EGFR) ﬂizﬁulﬁlﬁ@l cell
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proliferation LLaz L39N1I®I4 granulation tissue ﬁﬂﬁ']u']iﬂ‘iﬂfl:l"]LLNGL%@?Gi%%?ULﬂ%ﬂﬂ@



& (Hardwicke et al., 2008)

ludagdudnmsihayulnsunldlunisinsleadieg NN BUHALS 859
sgnauwsnay dadusnmadennitslunssnesues lumamsunnduawlnednislden
aywlwsinduszeznauuiesnmuns Tasdmlnagaconldindiudesznaude
a&gu‘lwsmﬂﬂ'jmﬁmﬁ@lumﬁﬂmbﬂmﬂﬂimyuvlwslﬁm IWTzEywInTasfLsznay
‘Lum@‘iﬁmzﬁqmauﬂﬁlumna’%quﬁfu relAnssnelsace 9 Jdsz@nTaiwann
T LL@ii’]mm’ia‘i'ﬂdau‘lmyﬁmsmaauNa@iamimwadLLwamaaayuvlwn?{mwinu
FatunIdnnsineaaaszasdrfuendidanuindudelfidun sngrunig
Aneenaaslunmshuasivayunisling nnmAneiauntini lednendsuesnmn
unalumald wuindszdninwuasmslddsuenlunmmasaugnians g asfininne
maluvl,wm,ﬁm FITLLNRNIBUKNE (Ya-Samarn-Phlae; YaSP) 8Naa28 95% Lan1uaa Uad
nuasuns Myrdodana deduwwndunulng dszdrlsswevianisunndunulng
AMINENSBFITAIUATUNT Insuvanmialng dsznavdrofzayulng 4 oiia A 1ni
mﬁufu (Curcuma longa L.) Lﬂﬁaﬂﬁm@ (Garcinia mangostana L.) LURANRNIN (Areca
catechu L.) Wa=112813 (Oryza sativa L.) fszansanalunisdwde Staphylococcus
aureus RUWUE MRSA, MSSA Waz ATCC25923 %deluLmﬂﬁL‘%mﬁwuﬁaU’jﬁLflumme;
P89N3aALTaN9AInTIsINa a8 I@ﬂﬁmmwmﬁuimﬁq@lumiﬁuEf@L%‘ya
(minimal inhibitory concentration; MIC) a%islmj'w 2-4 pg/ml uana’mﬁﬁhﬁqw?ﬁwua%ga
ﬁaizl,l,amwf%ﬁuﬂ’ﬁa”nLauﬁmﬁ’m (Chusri et al., 2013)
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nslfayulwiusznianmsissinmdiduniafanlunsguaguniw uazlfidudaya
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1. nalnuasnszuInn138NLEL (inflammation) LATLNLINYBINTEUIRAITSNLEUN
8T 09 AUNTHILVDILEA

NA INUBINTZLIRNNTENLEY (inflammation)

N38NLED (inflammation) LI WEIHAILIVOINTZLIRAIIABUAUDIVOITZUY
nﬂﬁ@juﬁ'usluiwmﬂdaﬁaﬁﬁwlﬁLﬁ@ﬂwsuﬁ@Lﬁwawfmﬁa W% NS LASURIDRNKAND
a13108 nsfatgalasarsauuafitss uaznisiAauna 1Iudw (Wu and Chen, 2014)
NAINNNITINAUKNE 321 ATA0ALAEARNT1A FINRGBNITAAAIVDINABALADA
(vasoconstriction) ﬁLﬂuwammﬂmiﬁnmmao nerve reflex %GQQU%LQmL%a§LﬁanﬁG
waaaLian (endothelial cell) LaTzaanslnavasiian Mniwniaidan (platelet) s'ﬁaagj
Tunasaldanazaauauaslagnisfainiziuou subendothelial layer To3dLWIINRDA
\Haafiantia lagenduaasy (receptor) ﬁaguuﬁmaam%mﬁa@ (platelet membrane)
'léturi glycoprotein (GP) receptor @afinanzziia uwdrfiafifanuddalunsfani: fe
GP la/lla u&z GP Ib/IX lag GP la/lla 924413UNY subendothelial collagen waz GP Ib/IX
2z1913unulyYs@ % von Willebrand factor (VWF) %oa%l;lu plasma A cell
adhesion molecule Tag VWF az1udaiiondaszning subendothelial collagen NU GP
Ib/IX 984 platelet membrane in A platelet \ian158any subendothelial layer 1ﬁa°§u
L%‘&Jﬂﬂizﬂ’mmi‘iﬁh platelet adhesion (Thomas and Storey, 2015) ﬂé'ammfu platelet
ﬁ]z‘ﬁﬁ;\i chemical mediators L%% adenosine diphosphate (ADP), thromboxane A2 (TxA2)
%38 serotonin 31N granules Lﬁaﬂszéjuslﬁ platelet 628 ¢ INTINAILAZINIENANAY
UINTwantAatdn platelet plug W38158NNTZUIBNITHIN platelet aggregation
(Golebiewska and Poole, 2015) wasaniwaztianszuiwmiaivaniian deonduifasy
NTULIaIVBILRBa (clotting factor) L% FI (fibrinogen), FIl (prothrombin) w3a Flll
(thromboplastin) 1Iuew lasaziiansiasuulasan prothrombin i thrombin S95
Qmauﬁ'ﬁlumsm?{ﬂu fibrinogen i fibrin U8zt IINAINUNGN platelet Fwiniidn
Tas9918 (mesh-like matrix) 1% platelet #a39 nknazLian1sidaude wia cross-linking
529319 fibrin ¥inlauiaaudeusennnidu 13809 fibrin clot (Palta et al., 2014) Lﬁa%qﬂ
mslwavedidan wonanil platelet S3vminfAai9uazas cytokines 3 growth factors
loun thrombin, transforming growth factor (TGF)-beta, platelet derived growth factor
(PDGF) waz vascular endothelial growth factor (VEGF) Fevaminiduarrninldioss
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arfausimAmiiailesuunaiiu uaz mast cells 31In13a39UATAIFNT histamine
genaldiinn1sus1adavasnannlaan (vasodiation) IANN1ITURIUTaIWABALEEA
(vascular permeability) WRETNULTAR neutrophil 1ﬁLﬂ§auﬁaaﬂuaﬂ%aamﬁamiﬁg&
USIIBUKNG INNTAN®IVS Egozi UazAme (2003) wudm&ﬁﬁmwunwiawaa mast
cells (mast cells-deficient WBBBF1/J-KitW/KitW-v mice) 221109 11%21%w849 neutrophils
LS MNARART UANNTUNINGUVES macrophage uas T-cell WuUnd wananit WU
AfANNUNNT0IV09 mast cells Midnadansaioitaidalng nsdaaey collagen
wiamiaenaaaidenlnt Tanamsmasasitaunsad lWifinin mast cells Snadannssn
1 neutrophils TUIUTIIMUNAAARY INNNTANBIVES Tellechea Lazame (2016) Lo
ﬁﬂ‘]&k’ma@'E]ﬂ’]inEl°llE]\‘iLLNﬂi%%HLﬂJ’]%’JW%LLﬂ:%HﬁVLSJLf]uLiJ’m’J’]uﬁﬁﬂ’J’lﬁJUﬂwiad’ﬂE]\‘i
MC (MC-deficient WBBBF1/J-KitW/KitW-v mice) 13suifiuuriunyngauniuay (wild type;
WT) wm’]w"‘fﬁ%&ﬁlﬂmmﬂsjLﬂuIsﬂLum’nwﬁoﬁmmmwiawaa MC §mMIR8UaILKA
Tindmyngs WT adadipdiayn1eaia wonanitldamammuaaioanves VEGF
mRNA uaz MMP-9 mRNA a1nuitatdounalusudl 10 nasnisiiauns wuin nulunga
KitW/KitW-v mice §n15ug@saan VEGF mRNA aaadatnafnndnayniiafiaiile
WIBIABUAUARNIUAIAN UATNILEAIBENTEYI MMP-9 mRNA RNT% wananit
mast cells ﬂ’aﬁwamz@jumia%“n selectins %ﬁLﬂu adhesion molecule 184 endothelial cell
Sn@as (Eming et al, 2007) Lilanaaaidanus1aa uazdn13a¥19 selectins ULt
endothelial cell LNANIIILNUIZNIN selectins ligand L8z chemokines receptor LN THS
\TARYBY neutrophil %dLﬂmﬁmﬁa@mwﬁ@LLiﬂﬁLiﬁgm%nmLma RRILNANITUIALIL
U829 6-24 Y. WIN NU selectins kAT chemokines U104 endothelial cell ¥inlAiAany
Wi (rolling) naanealudh g uunitinaanaan 9741 neutrophil az8atm (adhesion)
A endothelial cell LAZLAANIIALAR LARDBUAIRIWHTIINAEALAA laondt integrins
Z9'léuni CD11a/CD18 (LFA-1), CD11b/CD18 (MAC-1), CD11c/CD18 (gp150, 95) L&
CD11d/CD18 (Tan et al., 2000; Sumagin et al., 2010) ﬁaguuwﬁmaa‘mao neutrophil AU
nu integrins ligand Ui endothelial cell il neutrophil UNINTUBBNUENTREALADA WA
ndanfilgIuSmnes tNasuAndulanUsowdis 5 (Soehnlein et al., 2017)
Neutrophil 1535 phagocytosis WasufindsulandaauuSiiouns lagriunis
9w 3 JUUY @B 1) NMIFIATIZ reactive oxygen species (ROS) aanuidudnuiu
41N W3afii3unin oxidative bursts 2) nsUaadsauiawloidns 9 (ytic enzymes) aan
IMNUNIBA UAE 3) N1383719 neutrophil extracellular traps (NETSs) ?{I\‘lmdﬁ‘ﬁﬁlﬁ@%ﬂ@ﬂ

N13¥91%289 neutrophil AzilNAGANTZUIUNTENLTY NITNINLTAE macrophage LiNg



USI UM LT LAY (Bjornsdottir et al., 2015; Perobelli et al., 2015; Selders et al., 2017) i
3'1mmﬁauﬁs:q’hmiﬁwmmaa neutrophils fIT9NAGLAHALEDAINTZLIUMTHNLYES
uns lugnazniswissasunafidulnd n1stniirnes neutrophils L?Tﬁg'u?‘nmﬁl,ﬁ@mi
ETﬂLaU%Qﬂﬂ’JUQNI@lUﬂ’l‘iﬁ’lx‘l’mma\‘llfﬁaﬁ macrophages L‘ﬁa\‘lﬁ]’m neutrophils ﬁmqﬁgu
ILaZALNANTT apoptosis ﬁnﬂﬁ?u macrophages AUNWIINVD neutrophils ﬁmmlﬁ’a 6‘1’%0
Lﬂumsﬁuﬁmaam:mumimqumsﬁmau waluuuadling \IAdonLauazgNINI
LLa:ﬂiz@julﬁLﬁmﬂﬂiﬁﬁaﬂuashwial,ﬁaa ﬁﬂ"l,ﬂgjmié’mauﬁmamu (Wilgus et al., 2013)
lavgsnal#iinisashe ROS aanuidudrwinann vliiAaanalisugasznimrayya
BRIzNUAN I UABADATY wWioNSuNnWINNMzIASIAsaNTLATYH (oxidative stress) T9as

aaa

ﬁalﬁﬁmnwmwjuﬂgmm lipid peroxidation YNa8TW 1 UNHYBILTARUULLTHAN 9 LAA

& dad

) a L = d L [
WWundanmsiaianitaNiiBadn malondialdehyde 138 MDA G931 marker 289017
\WIunaandiath FonanhralAiiaanuierisdaiialiia 4anann ROS W& NIRRT
tawlma proteases 31NUNIYAVEY neutrophils NN NLARlUAGINAIREABNIYIA18 ECM

a A AI v ¥ 4 1 Y a s 1 { ) v
vInaLNadIRuauFonslinuiitaideginaliiianisenisudatites vinlv
NITLIUNTAILVDILNALNATIAY azurophilic granule 5113 primary granule U84 neutrophils
ARLaw braiansg 9 Uiiﬁgagj \B% azurocidin, myeloperoxidase, defensins Waz elastase (i
v A & A, v Ao & A A a .

o Talaulmfinadt vinnidiasisasuuaiiiselunsinmuna lag myeloperoxidase
%38 MPO 3a1du marker N MEln13a57370USI 1 4v8 9188 neutrophils luuIINLAR
ANTENLAEL (Wang, 2018; Aratani, 2018) lua1%uad azurocidin %8NINNITAAIBBNNN
AL TasLUATISoua? SINNAluATTNIN1ALTas monocyte LARBUNNIEILTIIDALNE
1ae granule protein 9zAAUDLHUILIH endothelial glycocalyx LLa:ﬂS:@Tul‘ﬁ'Lﬁ(ﬂﬂﬁi
LEAIBaNVad cell adhesion molecules %358 CAMs (vascular cell adhesion molecule 1;
VCAM-1 NU intercellular adhesion molecule 1; ICAM-1) Bl AaN1IIUN WAL beta2-
integrin ﬁagjuuﬁmaa monocyte LazianNT3EaLN1ZU endothelial cell (Soehnlein and

. A A A A v 1 a o
Lindbom, 2010) 44 monocyte ziARaUNBaNUANYADALAALINFUTIIALNARAININIIAT
Huly 24 o3, waziiansasuudadluiduisas macrophage

Macrophage Ynwinfilun1sdufinialinens ¢ 11a991n neutrophil oL uas

a L A& & oA o o A @ o @ I3 A a o

azifianny apoptosis Fuifudnifadunitafianunndnilvioad monocyte LaRaUNLING
& ' a . a

WHANINTW LTAR macrophage ﬁaluiuﬂﬁﬂli_lﬂuﬂiuﬂmmad neutrophil UILITULLNE lag

A dudIn1IuNnInFu09 neutrophil INMNWABALTEA UATHAY cytokine LNaNTzGUlA

neutrophil LMANTT apoptosis 1mwzq@1ﬁwma§ macrophage 22RIALAWTINYD I

. { a . é a a
neutrophil AN@INNNIY apoptosis TIUSIUAL TRV macrophage i receptor iag



BHA ﬁmmm%’uj’uamauauamaamwLLmﬁTauﬁ;amﬂﬁmaﬁmﬁ'ﬂa%i LB Toll-like
receptors (TLRs) LLa¥ complement receptors (Eming et al., 2007) lag TLRs uliséin

o o ° . A, o Av o da
mimmmgﬂuuu (pattern recognition receptors; PRRs) nanatuadzuuniainnaiin

2
o

o a [

@n1tia (innate immune system)IuﬂizuauﬂﬁigﬂLaU TLRs N&1 AUV ILTAR

72

o '

macrophages fa TLR2 WLaz TLR4 (Huang et al., 2007) %aﬁuwmwém@@amsﬂaaﬁu
ﬂ’]iam%a lag TLR2 ﬁ]z%@ﬁ‘i’lgﬂl,wmlad peptidoglycan LLae lipopeptide UUNIILTARY D
WUANLIUNINLIN &% TLR4 929@9n3Lunuva4 lipopolysaccharide Fodusmsznoy
2849 outer membranes MLUANALIHULNTUAL (Suga et al., 2014) F31891%N1TAN B
ANMUFUWUTVDS TLRs UM TBNLEURIIWNTZUININ TR 8 BIUHALNAURZUHALLNAIY
1éun Dasu waz Jialal (2013) ﬁm&’ma@iaﬂ’li‘ﬁ’]il‘lJE]GLLNE\]I%%KLﬂﬂaLﬂ%UULﬁiluﬁllﬁkk
W% LAENNTATIININTUAAIBaNUEI mMRNA L protein V84 TLR4 laald3’ real-
time PCR LLaz Western blotting technique ﬁ]’lmfral,fiamadl,maiufuﬁl 10 ‘Wll’j’mkl,
WA INNTURAIBaNTAY TLR4 mRNA Waz TLR4 protein Lﬁm‘fuaﬂ’mﬁﬁﬂﬁm@mo
aﬁﬁﬁmﬂ%‘ymﬁyuﬁb%ﬁﬂﬂﬁ waz ldAn B INadaN IV ILNEA b TLR4 knockout (KO)
mice (TLR4™) saunumswitenilmaelsaiuimanu Lﬂ%'ﬂm,ﬁﬂuﬁ'umwmmmﬂﬂa
wuwuumaulungs TLR4” ﬁmﬁmwamwaﬁﬂdmaiwﬁﬁfslﬁm”tyﬁﬂﬂ”rymaaﬁ@l,fia
Lﬂ%'zmLﬁmuﬁ'umummmlumju WT LLaﬁxWU’j’M‘la}“?]leliLﬂuIiﬂL‘U’]WJ’]% NTANYVDILNE
liwandrsadreafiipiagnsaianungiuimanulungy TLR4™ wannilaasrand
USu1uv a4 interleukin-6 (IL-6) L TNF-alpha Z9fia31. 9w biomediators 289 TLR4

signaling laal435 ELISA wudnluiuf 10 nasmafaunanwuiniulungsy TLRA™

'
A

ANNLNTUIEY IL-6 uaz TNF-alpha aaadsatadtodmagynisaiaiiailIsuioununy
LWINUNGYN WT %8NINLTAR macrophage HUNUINGaszUunldun LazANTAE
wanUaaNIzniNgNITUIRNITAILVDILNALED macrophage SINUNUINEIAYAINTT
83149 growth factor LT% TGF-beta, TGF-alpha, FGF, PDGF uas VEGF Sefiganluns
guasuldifanisudaaasiRnsiuinuaznisgaasiasiiduesdlsznouaas
extracellular matrix (ECM) lutsaalia%ita (Eming et al., 2007) la8nTeUIWANIBNLRLIY
WEARY fdaidovsiimunadaanfindandaoulag $3n13was growth factor nie
cytokine ﬁ]zﬁ’mﬁﬁ‘ﬁllﬂu anti-inflammation Lﬁia%q@m:mumsé'mau LLazﬁNaﬂizﬁu

nszuawmMItenuTuitaidadely (Soehnlein et al., 2014)



UNLNTBINTTLIUNIISNLELTLA 82T a9 UN ISP BB IUHE

NIEUAUMIMBTBIUNE (unszuaumsflAsdasnunmstenusuialdanaian
mslasuunaiSuniainuns (Velnar et al, 2009) swiiaantin 4 seas 635

- 32wz 1 fedemeldsuunasy wesifianisinanavasmasaiion nmavhalian
i fedurudlagnisvinaues platelet #91Aan1331062AY fibrin naneduduidea
(fibrin clot) (Reinke and Sorg, 2012) uaz platelet aznaalusduans 9 lagianz thrombin
S filusnsianasdausninaseanyn lasfanudaydenmtnindaiaan
LNUNEILIIHULKNE (Patel et al., 2016)

- 529 2 Ao szozmssniay Geldnandenalnlidnaduin TasSnmsunsndy
284 neutrophil %dLﬂuLmaﬁLﬁ@Lﬁa@m’nmﬁ@mﬂﬁLLmn%mﬂT’]éﬁnmLLwa Fminfisufin
\Holsnd19g 9 niueziia apoptosis sInadani1TTnlkiaas monocyte guTiam
unatudnausaly wenainit neutrophil S981M150FIIIUAZHES pro-inflammatory
cytokines NAnadan15LUaowLasva9taas monocyte luiduimas macrophage luszosz
M1 laun interleukin-1alpha (IL-1 alpha), IL-1beta, IL-6 &% tumor necrosis factor-alpha
(TNF-alpha) monocyte Lﬁaaaﬂuaﬂmamﬁamﬁ@ﬁaLﬁ'aﬁnmmaLmzmﬁﬂmﬂumaﬁ
macrophage luszay M1 ud2azvininfisuAngalsn wiaiilan1ueg U5 ouNe
PN UABTAE neutrophil MLAANT apoptosis Waz&319 TNF-alpha uaz IL-1beta 'laan
@78 (Sindrilaru and Scharffetter-Kochanek, 2013)

n38319 TNF-alpha Waz IL-1beta 3NiLas macrophage gnAduqulasnalnyas
nuclear factor-kB (NF-kB) signaling pathway lay NF-kB tTu transcription factors ‘ﬁ
152nay 5 monomers laun RelA/p65, RelB, cRel, NF-kB1 p50 Was NF-kB2 p52 GR
mmsnwuvlﬁﬁ"avlﬂlu"bﬂ@wma«%’fﬁmaaLmaﬁﬁaglfl,m:mw”ﬂ w38 inactive lagmyduagiy
Inhibitor of kB (IkB) agﬂugﬂ p65/p50-1kB complex LL@iLﬁ@"L@T%’umimz@jmhuma pattern
recognition receptors (PRRs receptor) LLae cytokine receptors FINA PALAANTZUINANT
phosphorylation ¥nlwiiansaansuas kB 9 ntisila NF-kB GHRHRNGESE aziaRauig
FHILAROALAZNIZGUNITURAIDANYDIEU TNF-alpha WA IL-1beta smﬁamz@”uﬁu
inducible nitric oxide synthase (iNOS) L8z cyclooxygenase-2 (COX-2) IANnsasn9 nitric
oxide (NO) tLa ¢ prostaglandin E2 (PGE,) m:@juimﬁamsﬁmau (Gasparini and
Feldmann , 2012; Dorrington and Fraser, 2019) WauSimuna Uaandiudandaas
1588 macrophage as1Uasuldiduszoz M2 Tagazfn3vas TGF-beta uaz IL-10 D%
%ﬁﬁ‘ﬁ'Lﬂu anti-inflammatory Lﬁia%q@ﬂiwﬂumiﬁ'ﬂmu mnﬂ?iwuﬂawaa macrophage

2
1A

< I o {o o & [ £ o A
nnazoz M1 luiuszer M2 dudideinddgvesnsdugarzaznisaniay Geifadunid



Nafan1TURwuUad9nLTa8 macrophage M1 lUiduiad macrophage M2 'lald nns
ﬂi:é;fumad IL-4 uaz IL-13 AMAININ Helper T-cell2 (Th2) LazN13LN@ apoptosis Va3
neutrophil (Hesketh et al., 2017) uanainiwuirluaniiznfidiaaluifongs
(hyperglycemia) 3¢iHa6aN13¥IN91U289LTa8 macrophage N&1A8 v‘iﬂﬁqmamﬁﬁmaa
macrophage lunsidaisas neutrophil anany apoptotic a8 (Hesketh et al., 2017)
A ¥ Q 4 { v = Q { v &
TIN2UNALI039L 199N 1IALLIN UL BTN LILIEMTBNLEUN LI W% T911@
mwauqmwdw pro- LAz anti-inflammatory cytokines lag macrophage TuiNaL A"
92iN198319 pro-inflammatory cytokines ;ﬁdﬂ’j’]LﬁaLﬁﬂuﬁ'ﬁJLLNaﬂﬂa (Weisberg et al.,
2003; Goren et al., 2007) Khanna Waza e (2010) bAANHINITAIINUVBILTAS
macrophage TW3z8zn138NIEUBIRBLLIMIUAAAUKE WUTUHAlUABLIA I UTiTas
oA a . A X ' Ao o o A a A o a
neutrophil f1ian13 apoptotic LWxAuatsdNBdAYlaTousuiDuNalunulng
' % . . o A X
LRENUINUTzAUVY pro-inflammatory cytokines loun TNF-alpha L&z IL-6 LWURIYU
1 a o o 3 g d' s a di = = s a 1 &
atnafitdanluiud 1 uaz 3 naanaifaunailioSoufsuiunydnd ue 1L-10 G4
1% anti-inflammatory cytokines aaavad1dfinudanluiun 7 vasnisiiaunatie
a = s 1 a ] s A U I ai
wWisuifisunungunylnd nsaeuauasdanisenizy felddndunszuaunisusnd
WeadaanunmIniszaduns lasnisuninduaeagadidaiiaasndrguiimi lasy
atlunIaiiauaunaldua 1 TNAALIILTa8 6N 1IN LFUEIVAINITANLEULNS LW
a [} dql’ d'l a a e ] 6 & A A 1o v ai
iansrasusuiitaauSinmiinisdely lassasidatdanu N sswarinninnlu
myfsaindantaounioialsndngg USNMUNE LAITNAADNITRTIILAZNITRANE
¥ : ) A A
\Wialiiadneny (Patel et al., 2016) TINIRNRIBAANTUNINTNVRILTASLAALRaAU12 1Y
iU mNIBhallalNaAuIRERI8 %Y 9zdNadanis migration, proliferation L&
differentiation UaILTARNLNLITDITNIANTTLINANTABVBILNALAATIRG IINMTANENVDS
Mori uazaniz (2004) ladnwudSauifinuszniteny mice AdA1NUNNIBIL8I beta-1,4-
galactosyltransferase-l (beta4GalT-I) ﬂu‘u%%}, mice a’mwvufﬂﬂa@iam‘iwlmlmLLNa WU
AaA ! a ) | A v o @ aa A
wiAdauuNWIad89 betadGalT-1 Imsvivasunatiasadslvedaynsaiidide
a a ) a a ' o & A | (% &
Wisuifisuiunudnd lasdnadenisanaszasnisainabaibalna nadsasnz
collagen uazaaniaiinaaaifaalniatiiibiaynmeaiauiioSouisuiunylng
#aNINARLINLIN TMTUNINBN L TaRLAALR AV L HIUSIIMULNARARI FINAGENNT
HUHIIZAUVDY macrophage-derived chemokines, TGF-beta1 LLa VEGF 3nnig31uae
~ U A = 6 & A £ Aa a ]
Wi ladn mindnsunsnGuvesaasiiaiionrd lUgivSnmunaunaanas aziinadanis
gaiallauazvasaiienlnianas Knliunaniesinindnd wazanns@nenves
Kitano uazamu (2017) lad@nsidisuifisusznitnuniianuunniad iNOS Aunyas
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w”ufﬂﬂﬁ@iamimmaql,ma wmm}}ﬁﬁmmuﬂwiawao iINOS fuarinliiian1suiis
imaduazmsaaiiodelnaidhaslu excision wound model uaswuNGMsFUSINNTUNTN
Fuvasiwas macrophage LATAANITULEAI88NTEY TGF-betal MRNA @9371nn13dn 1
waasliFuimininssudensunsn@uvesiaas macrophage axiinavnlinisutsias
wazmssoitarfialnaifidnas Lﬁamzmumsé'mauéuqma a]m]”w;jizmﬁ 3

-520efi 3 A0 T2 BENITULILTAS Wia proliferation phase 1as TGF-beta N1#9
88N¥191N macrophage M2 lug1998398952 02N 5ENLELI Janudramiduat1iuin
lunszuauniswigvasuns lasdnadanisidasundssvasiaas fibroblast luiiu
myofibroblast %dﬂi:@jumiﬁ%’m collagen MlAlAan1Inaa 128K (Bielefeld et al.,
2013) ﬂiz@jummmLsﬁaﬁua:mimﬁauﬁm 89LA keratinocytes 1MNVALUHALTIFATY
NAILNE WONINNIAIFILFSUNITAILATIZinaaaLdaalniBndas (Sinno and Prakash,
2013) 1ilansLaRaui g iYL T8 keratinocytes IMNVILUNALFIIUT NITnLa
ATTLIBATULILTAS LLamT’]gjswzﬁ 4

32psfl 4 Ao 3282303031979 W38 remodelling phase Foluszoziiduszos
§AYNHYBINITZUIRNITANDVDILHE Imlﬁqmmuﬁq@ anvvzidustaniniaiduifon
ifuayjﬁ'wm@mamwa Imwzﬁa}zﬁaoﬁmmauqamaomia%ﬁw,axamﬂ ECM USLITHULNE
lagandun1srinauaas T-cell %w:gﬂﬁ'ﬂﬁﬂﬁaaﬂmnmamﬁamfﬂqﬁmﬁmmaim
cytokine f18$1997n macrophage @9azitranlugarhevesTzozn1seNIEY Lz Snade
3282 remodelling phase lag T-cell ﬁL“lTﬁ;jU%L’JMLLNm:Lﬂu%ﬁ@ Helper T-cell1 Lag 2
(Th1 waz Th2) TasrIRNTIRI S NLTRS macrophage M2 L8z M1 @ N&19U &3
@199 fi%8388NN"19N macrophage M1 uaz M2 fuﬁmmﬁ']ﬁ'cy@iamsmuﬂmu@qamaa
ECM (Tredget et al., 2006) lag M1 %Wﬁi‘] metalloprotienases %38 MMPs ﬁmﬁﬁﬁlumi
&89 matrix protein §1% M2 HWINAluN158$19 matrix protein LLazLﬁam‘smuqu"l&ilﬁ
LAANIIFATY matrix protein ynuinly mesenchymal cell 2§34 tissue inhibitors of
metalloprotienase %38 TIMPs 818U fi‘iﬂﬁiﬁﬂmumad MMPs uazluszusnadvad
remodelling phase 32 WU T3 1UIUVBILTAR macrophage AARY HINALANITEITI ECM
8a89 T9nTUAswLYaIREH LTUEIUITAINITAAVUIALNS LAZNITAIDTBIULNAT
syl (Delavary et al., 2011)

ERRSNLELTRAGNT § ATFINADITEINUNTZUINNITAIDVBILNE WFAIAS
A15197 1 I@Uﬁ&iﬁ@yuﬂﬂiLﬂsa%ﬁLfWQjU%L’JNLLNa@v{];a:ll‘l?i 1 %amaﬁﬁﬁuwmwém@mﬂ
ﬁq@ &0 macrophage lanazisudunfunumasudszoznseniay nsdtinllves

ATTLIUMIBNLEUANUNG macrophage 881U ARGILUANUABNLTIAULNE LATNA Y
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genalfiinnsilfouudasvasoas macrophage 310 M1 1w M2 GRERTAO growth
factor leiLri TGF-beta ﬁﬁmmé'}ﬂ"@@iasw: proliferation NIEUIUNIIRIBUVBILNRIL
Aadudoiiosldandarzes remodeling ﬁmﬂizﬁm,l,wamyasi’mauyirﬁ LARINLAAAIN
AaUn@lusrazni13anLay neutrophil Las macrophage T cytokine NNT% ez
macrophage laifianstasuntasldidu M2 azdanaldiAaarnuunnsaslunisais
ECM wazfimsaans ECM snnduannmsviaruzasionlss’ MMPs $1wimann Sanaseann
M1 AANITLLLTasLaTN1TIARo U84 fibroblast Wz keratinocyte NITLARNNIAIBVD
unaldsansnddinnmaaafiaslufisszes proliferation uas remodeling 'l 39ifa duuna

£ o
L3833



@1519% 1 The inflammatory cells involved the wound healing process. (Koh and DiPietro, 2013)

Cell type Mediators Functions
Mast cell Histamine, Chymase, tryptase - Control vascular permeability
- Control influx of PMN
- Regulate tissue remodeling
PMN ROS, cationic peptides, eicosanoids, proteases - Phagocytosis of infectious agents
- Macrophages activation through phagocytosis
TNF-alpha, IL-1b, IL-6 - Amplify inflammatory response
VEGF, IL-8 - Stimulate repair response
Macrophages TNF-alpha, IL-1b, and IL-6 - Phagocytosis of PMN and fragments of tissue degradation
IL-10, TGF-beta1 - Amplify inflammatory response
PDGF, VEGF, bFGF, TGF-alpha, and TGF-beta - Anti-inflammatory function
- Stimulate repair response: angiogenesis
T cell; CD40 ligand; IL-2, TNF-alpha/ IL-4, -5,-10 - Regulate tissue remodeling
Th1/Th2

bFGF, basic fibroblast growth factor; FGF, fibroblast growth factor; MC, mast cell; PDGF, platelet derived growth factor; PMN,

polymorphonuclear leukocyte; ROS, reactive oxygen species; TGF, transforming growth factor; TNF, tumor necrosis factor; VEGF, vascular

endothelial growth factor

¢l



3. Monocytes

TNF-alpha
IFN-gamma
LPS

o 0oLk

4. Macrophages

1. Mast cells

Haemostasis

o4

IL-4

Early inflammation

Late inflammation

5. T cells

Proliferation and remodelling

;a:llﬁ 1 The pattern of white blood cells infiltration into the wound area.

Time after wounding
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2. nalnfiNeI9 a9 AUNITELIRNIIRILVDILHR unumnmpasdinuazansialuanaua
azaRaffgI eI UNTHILVBIUNA

waanmslasuuaiuniofiauns asfianIsisyLImens 9 anFiasas
38U 9 L1788 (signaling molecules) LAaABURWAIAANITLIALEL %aa:gn%’uﬂmﬁhﬁu
@131 (receptor) VaILwas uaziiamssiayy maalinelwisas (intracellular reactions)
M lAAanIsnauanaIvaLsas (cell behavior) L34 n1sLAia differentiation, migration,
proliferation Waz apoptosis VaILTasTRAG 9 tRamaaitaidalnaivasimi Taslu
eienszuumMImesvaung wslduuszanstilaanadis 9 Adeidhanfeidadly
izﬂﬂﬂﬁiddLLﬂ:%ﬁJjﬁt}Jﬂ W10k (signaling pathway) L@LA Wnt/beta-catenin signaling
pathway, Notch pathway, Hedgehog pathway, Toll-like receptors (TLRs) signaling
pathway LLa ¢ growth factor/cytokine pathways (TGF-beta/Smads, VEGF, PDGF, TNF-
alpha/NF-kB %38 Interleukin)

o

nalnfiAgadesiunszuInmsmeasuns Jesit
1. Wnt signaling pathway

Wnt fia glycoproteins ﬁﬁmmé’m”ty@iaﬂszmumiﬁugmmaamaﬂmmdwmi
W”wmLLazmﬁﬂmamazmmau@;amaamaﬂﬁmﬁ Taganwzimas Ani i dsiugogy
Tumsa9fImsTunsIur (dermis) WRZNITRINVDILEUWUUEG § Wnt signaling pathway
wivaanidw 3 wuy Aa 1. beta-catenin pathway (canonical Wnt pathway) Sfiaﬁmﬁwﬁ
nazquiwthwanonolufiaafos 2. planar cell polarity (PCP) pathway \AaTasnung
Jasualassanlnsivasiwas waz 3. Wnt/calcium (Ca2+) pathway %aﬁuwmwﬁm‘“@@ia
NNI83I9G288% (embryogenesis) LLazﬂ’ﬁLﬁ@L‘iaLﬁa@hdﬂ (De, 2011) MNANTANEINLIN
Twsamuaywsdil wnt protein Auanenanu 19 wha wazdea$y Frizzled (Fz) receptor 10
5fia lag pathway AiflanuiAgidesnunszuInnistenugyiitoldavesfiniiide
Whnt/beta-catenin signaling pathway (Archbold et al., 2012; Houschyar et al., 2015) beta-
catenin Aa transcriptional co-activator ﬁLﬁimfﬁNﬁ'u transcription cofactors 5%6] L% T
cell factors/lymphoid enhancer factors (TCF/LEF) ‘%dﬁ’mﬁ’lﬁmuq&lﬂ’l‘iLLamaaﬂ“nadﬁu
Tutradudazoia lunsdifilud Wnt signaling beta-catenin azgnyinatolay Axin,
adenomatosis polyposis coli (APC), glycogen synthase kinase 3 (GSK3), protein
phosphatase 2A (PP2A) ILa s casein kinase 1alpha (CK1 alpha) Ge'lanaldifians
naaviansRugnIluiiiefos lunsassnudranind Wt signaling 9z 913uny Fz

receptor LA low-density lipoprotein receptor protein 5/6 (LRP 5/6) E%\‘malﬁl,ﬁ@miﬂizifu
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Dishevelled (DSH) @ 91Judadus9n15vra1nvasionlad esk3 luralwifia
APC/AXin/GSK3 complex Uainulil# beta-catenin anvinany vl beta-catenin JA314
iwhgsmwuaziianisazan 1u cytoplasm 31nTu #aI91NTL beta-catenin az1ARauTiE
llufinaes wazdinadanisnenivaaesdin lagn1nid1suny TCFLEF dauiu
transcriptional co-activator nszduN1ILFAIBaNYBITULTINNBEN 9 léur cyclin D1,
MT1-MMP (membrane-type 1-matrix metalloproteinase), MMP-7 .8 ¢ Dkk-1 (dickkopf)
(31]“?; 2) (Houschyar et al., 2015) %aium:mumimwaoLme:ﬁLauVLSﬁﬁﬁa%m”zyIumju
matrix metalloproteinase (MMPs) S’fioa%f’ml,l,a:%éi‘immﬂl,ﬁmﬁ macrophage W8z fibroblast
lagfunumsaylunissaieszinsaaifoalnduazlunszuiunisaais extracellar
matrix protein beta-catenin %:ﬁﬂ%mmmuﬁﬂu mesenchymal cells Tuszee proliferative
phase 289N3zUIRNIIW BB BILHATITFIM AT sTun 8319 TR 5 a%”wwau?iaq AP
nITavuTRInIITianuEaniy (Bielefeld et al, 2013) lasfunumdrnydanis
AILANSATIMITULILTAR RNFIWIT MTLARET LaZNNIUNINIZLVOILTRS fibroblast
(Zhang et al., 2009) %BNAINHHLFITINUN1TAI9IBUEI Wnt/beta-catenin signaling
pathway T3z 8281 9 VINTTUINMITAIBVBILKE tewT SzazmIvaioauazTzuzns
aniay lan Wt signaling LduifadudAydan1swauvas megakaryocytes UaznIzeu
MIrwT e s proplatelet (Macaulay et al., 2013) WaNANUWNLI1 canonical Wnt 63
ﬁ’mﬁﬂﬁlumsﬂ'uﬂ%mumxn@uﬁmaaLﬂﬁmﬁa@é‘ﬂ @18 (Steele et al., 2009) KRIINN
FuszoznIuRea Lngizarnaniay S99zwue1ns 1ha 1an ues uasowu Sns
PN FILAANNITUHRIaINAALEaR LaztAAnIITNTLTaALTALEaA1 (neutrophil
L8 macrophage) LﬂTﬂgju’%nmﬁ"l@T%'umm?m vmindilunisiisadsudantasuniaiile
@N8619 9 UILITWUNE Wnt signaling a:Lﬁmﬁmﬁ'umimuqum:mumié’nLau laod
Wntsa L u@tniteasiieas macrophage lun1saeuanesdatfauuniitss uas Fz
receptor ﬁwa@iam‘smuqu pro-inflammatory cytokines 3:¥inl#iAan1InauaUaIdanNT
STULEUALRUTY (Staal ef al, 2008) RAIIINNTZUIRNNTEALEL azLNgszee proliferation
phase 1%33%1‘1 fibroblasts, smooth muscle cells Waz endothelial cells ﬁ]sziﬂ‘%NLfﬂé
USIITALIA 9 beta-catenin finnuddndan1InILguNIITNUVeILDas fibroblasts la
J2AUVaY beta-catenin protein LLazmsnamﬁ‘amaoﬁmuﬁqu‘?ulum\maﬁw:
proliferation phase LLazﬁlxnﬁ"uLfﬁgh:@”‘i_lﬂﬂmuiwz remodeling phase ¥a3n3cUIBNIT
PEVBILNE NMFANBAINDINUNS LHARIZWLNTLEAIBaNUDY beta-catenin LAND LAz
WU NNsLEaI8anVa9 fibronectin uay MMP-7 Fa1duduttwaisuas beta-catenin

s X o X
vnduluszes proliferation phase (Cheon et al., 2005) lasn1siANTUDS beta-catenin
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(2
A

=19 RINTzUIRMIMBVILKATa wanind nnsiRudwluSinafiunnniewuiinlies
Aaldifa fibrosis waziiaunatdudinananlyled snnn1sdnsinuin sesunaidu
(hypertrophic scars) luauazNUILAUVLI beta-catenin g3 (Carothers et al., 2012)
WONIMNALINDIN beta-catenin sTommmﬂiz@jumwéﬁ TGF-betat luszziSuduuas
ATZUIBANTRIVBILHA bADNGA2E q@ﬁmlm: © remodeling phase miNfinas Wnt a2
\Aeatasnumauasuulasnadusas fibroblasts 1Uiu myofibroblasts Fsfianudemee
ANIRATIVDILNS UaznsanasTasnIiaunaldn (Sarrazy et al., 2011) waNINANLT
wnt danudanlunszuawnigininesalioalnd LAZRIUITDINBINNVLNNTBIVE

WaaaLeaa be (Birdsey et al., 2015)
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Frizzled

APC
GSK
Axin Beta-
Sy Beta-
Cytoplasm = __;m====7 77T —— L - Beta-
L Nuc\eus\\\
I/ Beta- Y
{ ) Beta-
\
. TCF/IF //
sl Wnt target gene __-- -
Fibroblast
Collagen
Wnt target gene Alpha-SMA
MMP
T Proliferation, ECM production

myofibroblast differentiation

gﬂﬁ 2 The role of Wnt/beta catenin signaling pathway in wound healing process. (APC,
adenomatous polyposis coli; DSH, dishevelled; GSK3, glycogen synthase kinase 3;
LRP5/6, low-density lipoprotein receptor related protein 5/6; Tcf/Lef, Tcell-specific

transcription factor/lymphoid enhancer-binding factor).
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2. Notch signaling pathway

Notch signaling pathway @8 i:uumﬁ‘uﬁaé’tytywmﬁmqumsmnﬂ?{ﬂuu,ﬂao
PoILTaR ALY (epidermal differentiation) ¥iwinflunsasanw NHINNUFNYAVDS
RIS (Okuyama et al., 2008; Watt et al., 2008) mwﬁaﬁwamuaumsa?’mmamﬁa@
Inaiuaznssnsan nvasraaaiiaa (Gridley, 2010) n13¥11971% Va3 Notch signaling a2
\iad JAT81NUI21319 transmembrane ligand L&z transmembrane Notch receptor Ut
et AsadavhwinfiduoadseFyan tmuaz A’ SUATY N o 1ué’@rﬂ§m§ﬂ@ﬁ IPEIEE
Usznauaae Notch proteins 4 18a (Notch1-4) Waz Notch ligand 5 146 fa Delta-like 1,
3 uar 4 wae Jagged1-2 Lfial,ﬁ@ﬂ’ﬁﬂiz@ju Notch ligand 221 719UNU Notch receptor
U muiseasanarinliinl§ise proteolytic U Notch receptor GevnlWuenaanan
NIILTas WarNNavinlA cell membrane %ﬁld Notch intracellular domain (NCID) mmfu
NCID a:mﬁauﬁvﬁw;ﬁﬁuﬂﬁm LAZIINAINY CSL Waz co-activators Lﬁammjumi
NBATRENIWUINITUUAZAILAUNILFAIBaNVBITULTINANY (gﬂﬁ 3) (Bielefeld et al.,
2013) Ananu9uianlan13dne1 Notch signaling pathway AUNIZUIRAITAIEUBILHE
laun Thelu uazame (2002) la@nvnsuaasaanuasiin Notch 1-3, Delta 1 Waz Jagged

v
'

1 1agl135 RT-PCR lquL@aﬂﬁi%ﬁﬂmaaLLNalu%H mice WU MILAIBaNUAIHULAENTE

D,

=)

Lﬁuﬁuslu%kmz;iuﬁ"l,éf%'umsm:éjulﬁl,ﬁ@ cell proliferation Lﬁam’%‘ﬂmﬁwﬁ'uwkmﬂﬁ
1a'ld5un19n3zdu Chigurupati uazamz (2007) ladn®In13w1saIukalu Notch
antisense transgenic mice (Notch protein 8a83 50% Lfial,ﬁf;mﬁ'u%h&ﬂﬂﬁ) Wisuieuny
‘Wi;jl,llﬂa (nontransgenic control mice; wild-type (WT)) wui’m&luﬂ@:w WT JUUa28ILNE
aA89 50% 1wiudl 5 uazumamdudndluiud 13 nasmaildifauwns lasniswizvas
unaLFIndmulungy Notch antisense transgenic mice Feflvuavaiunasand 15% lu
Sui 5 uazunalisunsomodudndluiud 13 uwazlddnmnismovasunaluny Wt 7
IesunssnEne e Iasi 1. ﬂﬁjuﬁvlﬁﬁ'u g-secretase inhibitor (GSI) siuansfisudons
1fia NCID uazeiusisn1svingnuaas Notch protein 2. ﬂ&juﬁvleﬁ’u Jagged-1 peptide Tatiln
msﬁm:@jumsﬁﬂmumm Notch protein lagitis 2 nguSouifisunanmImasadnunyle
NENAILAN (vehicle-treated control animals) WU ﬁkbluﬂﬁqi&lﬁvlﬁ%ﬁﬂ’]i‘%’ﬂﬂ’]ﬁ’m GSI §
mimMaoLLNa*’ﬁm’hmjwmquamaﬁﬁfslﬁ'm”zymmﬁﬁ mekmajwﬁ"lﬁ%'u Jagged-1
peptide ﬁmsmﬂmaaLLNaLfnﬂdwﬂﬁjumuquaamﬁﬁfﬂﬁﬂﬁzquaﬁa uaﬂﬁnﬂf:q%”uvlﬁ
@373M132@Uvad NCID 11 endothelial cells, keratinocytes WA fibroblasts mmf:al,ﬁa
USuHa lasld mouse embryonic stem cells %oﬁsz@”umﬂmmaaﬂmao Notch activity

gailungu positive control wudmgﬂnﬁﬂﬁ%’umﬁﬂmﬁw Jagged-1 peptide 4n17
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\AuTuvasszay NCID lwaadny 3 iia adnfidpdany wazwudn szaupes NCID lu
N§u Notch antisense transgenic mice ludufl 13 anasadadioddyniaiaie
WIBULABUALRUNEY nontransgenic controls WAzIzAULaY NCID 1uﬂ@;mﬁvl,éf§'un’1ﬁﬂm
@28 GSI a@maashaﬁﬁyﬁ%m‘"ﬁymmﬁﬁlﬁat,ﬂ%'wLﬁﬂ‘uﬁ‘umjm vehicle-treated control
animals nlu 24 0. uazdeauanasaniaiui 13 Anuanimanssaziinlainzzay
289 NCID 114 Notch signaling pathway JNalAsATIABNTZUINANTWLVBILNG Outtz WA
At (2010) "L@Tﬁﬂmuwmwﬁﬁ’]ﬂ”fymad Notch signaling pathway Iuﬂ’liﬂ’mﬁ]&m’li
AOUALDIVILTAR macrophage @BN1TBNLELIUATZLIRATAILLNE I@ﬂl%ﬁ}}ﬁlﬁmm
UNWIa4u84 Notch1 (Notch1™ mice) wisuifisuiunungs WT wudmulungs Notch1™
finmsunsnGuvasiwas macrophage lUgsuSImumaanas 11NN31 30% (HaSauiiiey
ﬁ"l.lﬂfpj&l WT Lie9anniaag macrophage LJuUWaI§1AT 89 TNF-alpha GRIRN pro-
inflammatory cytokine 143282 NN TENLRLVBINTZUINNTHNBVBILNE NsANENlAIITE 9
ladasramaunisuaasaanad TNF-alpha luuSiamunavesnungulunga Notch1™”
wWisusuAungy WT wuin Tuiufl 5 nasnisifiauns wWinau Notch1* fitunavad
TNF-alpha a@aaaﬂﬁaﬁﬁfﬂéﬁﬂ”@maaﬁ&ﬁaLﬂ%'ﬂmﬁﬂuﬁ'una;u WT nasansiulusud 7
ARINTAALNE TN15ANEINNTEzaN28d collagen lauld3T trichrome staining Wyl
ngu Notch?*" insazauvad collagen wwniunIngy WT wananiladdnusinis
Laeiaanvad VEGF receptor-1 (VEGFR-1), IL-6 L IL-12 ﬁﬁ%’ﬂdmﬂ macrophage 184
Winau Notch?™ 13suifisununga wild-type Wudn nga Notch?™ & VEGFR-1, IL-6
Wae IL-12 a@aaazmﬁﬁfﬂa%m”rymmﬁﬁl,fiauﬁsmLﬁﬂuﬁ'm@:u WT 3NNHAaNIINA[ Y
ez iwladn Notch finalunisniugunisuaadaanaas VEGFR-1 uaz cytokines
(IL6, IL-12 W&z TNF-alpha) Ai&31991758 & macrophage FITANEATYAaTzHENT
anEUlUNTZLIUMIABVBILKA Caiado LazaAmse (2008) la@nENANNFNWKSVEd Notch
signaling pathway Il Bone marrow derived vascular precursor cells (BM-PC, endothelial
progenitors) F9tdutaasauiniievasasaiioalunszuiunisnigasuns n1sansnle
NUR" ﬂW“’uﬁf Balb-SCID mice lasuyaidu 3 naw ﬂéj&lLLiﬂ"L@T%’Uﬂﬁﬁ@@T’;ﬂ phosphate
buffered saline (PBS) 1°ﬁLﬂuﬂ§jwﬂauQu ﬂ&iwﬁaaavleﬁ'umsﬁ@ BM-PC LLﬂZﬂE\i&l‘ﬁ&’]&J
1@5un138a BM-PC saunu GSI wmﬂuﬂﬁiuﬁvl,ﬁ%'umia@ BM-PC 413918 280KNaL3?
ninduaiuguadeiiade LL@iluﬂ@:&IﬁvLﬁﬁJﬂ"ﬁa@ BM-PC $24NU GSI imMyniguas
uHa luandanungualugu (PBS) s‘ﬁlaqmauﬂ'ﬁmao BM-PC lumsshmums azifipntas
AumInauauaddanIIaiasafaalniuTnmuaa §idoldasaseuniiaininase
BRI TRR N wuiﬂuﬂéjuvlﬁ%'umiﬁ@ BM-PC Janunuiuintainasaiioanas
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TwSufl 7 uaz 14 weInsifauna gaﬂ'jwaamﬁﬁfﬂﬁwﬁtymmﬁal,ﬁaLﬂ%ﬂmﬁﬂuﬁ'umju
AILA Lwiﬂéjwﬁvl@ﬁ'umiﬁ@ BM-PC 380U GSI 40 URUWILUUUBINADALREA b4l
LANGNALNGNAILAN MnEansAnEieziwladn n3E5UH9 Notch signaling pathway
f18 GSlazgInNadan uUNWIaslunisriaiuues BM-PC Nfnalunisgsiasy

NITUINNIINBVBILNR LLatﬂ’]iﬁ%/’N%ﬂa@]Lﬁﬂ@lﬂﬁl%ﬁ@l’jﬁ@aad

Signalling cell Receiving cell

Notch ligand Cytoplas

- - o

~
Nucleus —~

Collagen

Con )| Endothelial cell
Target geng ,/ macrophage
7

-

S - -

/I\ Angiogenesis, collagen deposition
\l/ Leukocyte infiltration

EiJ‘ﬁ 3 The role of Notch signaling pathway in wound healing process. NCID, Notch

intracellular domain; CoA, coactivators; CSL (CBF1, Suppressor of Hairless, Lag-1)
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3. Hedgehog signaling pathway

Hedgehog signaling pathway @8 2UUN1ITU &4 ”tytywmﬁl,ﬁ'mﬁaaﬁums
windvlavasiinninazmssinanaaaiianlna (Athar ef al, 2006) Hedgehog proteins
ﬁwulué’m’ﬁﬁ?mgﬂﬁa awidl 3 THhanane Aa Sonic Hedgehog (Shh), Desert Hedgehog
(Dhh) W&z Indian Hedgehog (Ihh) LL@imﬁ@ﬁﬁﬂ'smﬁm"'mﬁiamzmumimwaou,wa fa
Shh la# Shh signaling 921913UNY Patched (transmembrane protein) uasinasy Ei“m’]i
¥in91uv89 Smoothened FInadan1INIzdu Gli protein ’Lﬁmﬁiauﬁmﬁqﬁamﬁﬂa G9vin
wihfitu transcription uazAILRUMILEAdIaanvaiunang (Le et al., 2008; Bielefeld
et al., 2013) Fumsansnawminitld@ns1nuFRHEYes Shh signaling ATiNa
GaNITTUIWNITWIVBILHA WUI1 Shh signaling FeIuTI8lUNIITONLTNLIALKNE LAz
MsaianaenLanlnlUSII LKA (Asai et al., 2006: Le et al., 2008) wonNASINLING
Shh ANadan13&319 hair follicle WRINITLAANTZUIBNITRILVDILKE (Ito et al., 2007)
Asai WazAmz (2006) ldd@n®1 Shh signaling ¢an1IM18VIULKHALUARLINAIT (db/db
mice) lasnailIouiisunuaungs ldun nguaruquldiu Lacz Fadudadusons
¥i91uVad Shh signaling mjuﬁvl,@ﬁ”%'umﬁﬂmuwaﬁm phShh (human Shh plasmid) W&
ﬂ@juﬁ"lﬁ%'umﬁﬂwmwaﬁw phShh FUAUMIEUSINN TN W89 VEGF WL ﬂ&qiu‘ﬁ'
1630 phShh dmsaadtafolmiinnninasanitsno st uineg svwmevasunaluiug 5
a@aaazmﬁﬁfm%'m”:ymaﬁﬁal,ﬁaLﬂ%'ﬂmﬁﬂuﬁ'UﬂzjumuQu wazluiud 14 ngwlasu
phShh Ji1dasiiuan13davas o LUNE (65.37.6%) fﬁ\‘m’j’]aﬂﬂdﬁﬁﬂﬁ%’]@ﬁyﬂﬁdﬁﬁﬁﬁﬂ
WIBUNBUAUNRUAILAN (25.0+2.0%) 1udmmaamjuﬁ"lﬁ%’u phShh TIUUMEUSINTS
¥n9u89 VEGF WuInSrasudinszuismnisvesuna lasfiafifudmsavesuey
UWNR (43.7+4.1%) sfiw‘iﬂnd’mmaﬁﬁfﬂﬁﬁﬂ”ﬁymaaﬁ&ﬁaLU%QULﬁﬂUﬁ'ﬁJm\juﬁVLﬁ%'u phShh
28191887 (65.317.6%) wananilaasraninisaironasatdealniusiinunalasls
fluorescent BS1 lectin 1wiifl 14 nasnisLiauns wudwmjﬂﬁ%’u phShh #NI8319% a0
Lﬁa@‘l%mﬁwfuamaﬁﬁfﬂﬁm@LfiaLﬂ%'um.ﬁﬂuﬂ”un@umuw lagwuindnsuanuyw
mamaamﬁa@"l,ﬂﬂ'ou‘%nmﬁmmwaaLmamﬂﬁq@ niudmsindiado s nunalu
ﬂa\qiumuqml,azﬂéjwﬁvlﬁ'%'u phShh ¥13LAT1¢9 1N Ptcl (Patched1), Smoothened (Smo)
wae VEGF lagld3F Immunofluorescence staining Wu73n ﬂéjuﬁvl,@ﬁll phShh Fd1w%
Ptc1-positive cells §4n318819008dAYNIIFAGNUNFUAIVAY UATIHIUVEY Smo-
positive cells VL;J'LL@m@mﬁ'uluﬂgaaaamjw TagWLINhs Ptel- uaz Smo-positive cells JHA
@an13I8INg VEGF %é’amﬂﬁgﬂm:@juﬁw Shh signaling 91NN %VBY Le LRZA S

(2008) laAnwin1Inivasunalununasss lasn13lia1s cyclopamine (Cy) AU



22

[
%

naaeINNIwdnIzoziIan 30 T4 nAINSIAALKS BordussNimta i susIniIrinau
284 Shh signaling pathway 1Tsuifivuriunulunguaiuqy wudwmﬁuﬁ"lﬁ%’u Cy &
szozA BMIDaTaIuHaMIUNINaEATIE A NeaD A LﬁﬂLﬂ%‘UULﬁﬂUﬁ'ﬂﬂéjumuqu
Tagwuinluwiui 11 nasmIiauns n@;uﬁvlﬁi‘“u Cy SilosiFudnmInievaiuns 67% 94
ﬁwndwmjmmqu (1NN 95%) I@]f;lﬁﬁ’]mﬁlﬁl"llaG§$U$L’Ja’1<§iaﬂ']§ﬂ@°lladLLNaluﬂﬁj&IﬁI
1630 Cy winnu 18£0.72 T %dmuﬂ’jﬂﬂsjumuqm (14£0.81 §) ninlddnwimsas
Lé"iaqﬁﬂmjLLazmiazamaoLﬁaLﬁa granulation UILIAUNE wudméjuﬁvl,ﬁ%’u Cy in1y
a%’wLﬁayﬁ’ﬂ,miLLazmmmmaaLﬁaLﬁ"a granulation F1nInguaAILANlUYNTIINT Uz
AsaIvaaalienlninTiazaulasldid CD31 immunohistochemistry wudﬁlumjuﬁ'
1a3u cy ﬁmsa%’wmaamﬁa@flmjﬁaﬂﬂd’majumuqu Uszanmh 50% Tansiimsiia cel
proliferation AARIFIY IMANANTANBIAINE1IT19GH 32LAW A3 Shh signaling pathway
ANNEATYADNITZTLIUNIIRIDVDIUNG FanliiRumssaitadelna wazifumssiis
mamﬁaﬂ%ﬂwUﬁwaﬂizéjuﬂ’ﬁﬁé"a VEGF 1RuNNN% uazwIndn13siues Shh signaling
pathway AigsnalWinanedh aumaamsaatiiaifialnduazannsaiovaaaiianlng

s v
anagy

4. Transforming growth factor-beta (TGF-beta)/Smad signaling pathway

TGF-beta L1 growth factor ﬁﬁuwmwﬁm‘”fysiaﬂszmumsmUmaau,wa Tuns
ATLANMINBURUBIVDITAANALTHA WIS IBNLEY 3202MIULIL TR AN IHI%
wazazsen1IUiugding lagluszuzniianiay TGF-beta azviminditdu chemoattractant
WIMAQALTAALIALABAYI L% neutrophils #38 macrophage Liﬁgjﬂ%nmﬁlﬁmmalﬁa
frsaitalsauaisudandaansngg muqmwﬁwﬁwﬁmaama&i’ﬁtﬁmﬁadﬁuwuu
niguAYu uaziinadamIinN¥IANTONLAY Tusz8sn UL T8 LRSI I % TGF-beta ¥in
%ﬁﬂ‘ﬁﬁhLa%wmia%“wal,ﬁal,ﬁaqﬁa nMIEInaaalaanlng NILLILTasLANSIWIUDES
fibroblast Anavinlwiwas fibroblast t/apwutlasliiiln myofibroblasts LRzNIIREFNVDI
ECM ﬂﬂﬂajmsa%“w granulation tissue UAzLAAN1INAGITBIVALUKA IuTzHzgaiNyYal
NITUIUMTRILVAILHA i:ﬂ:miﬂ%'ugﬂiw TGF-beta ﬁwa@iamsmugum:mummfn
LaZ&A1Y collagen UILITWILKNA (Finnson et al., 2013) TGF-beta ﬁwulumzmumsmﬂ
2pIhKNa UITNaualy 3 isoforms Aa TGF-beta1, TGF-beta2 L8z TGF-beta3 %dﬂé‘dﬁ]’n’]
Aiaian1sunelsu platelet 9:8519uazwas TGF-betad %aﬁmﬁﬂﬁﬂwﬁﬁq@mmﬁ
\WIALRBATTY LT% neutrophils L& monocyte Lﬁﬁg%u%nmﬁlﬁmma %8991N TGF-betat an

UsagaanunGd ldnanuimasiinung lagnIwnIIuNLAITUNIANTUNITTI0 1%
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RILTAS (serine/threonine kinase receptors) lagutsaanidu 3 Yszinn Ae TGF-beta type
| receptor (TGF-betaRI) %%m%ﬂﬂaﬂ%a%ﬁd’i’] activin-like kinase (ALK), type Il receptor
(TGF-betaRlIl) &z type Il receptor (TGF-betaRlll) I@m’%mﬁ”m:ﬁaLﬁ@mim:@jumim
R MUaI TGF-beta ligand 9L T19UNY dimer U89 TGF-betaRI Laz TGF-betaRll
ﬁ’]vl,‘ﬂQﬂﬂiﬂi:@uaﬁiﬁaﬂaﬁdmﬁ@ cytoplasmic proteins #15%831 Smads (small mothers
against decapentaplegic) (gﬂﬁ 4) %oluﬁmfﬁmz@ﬂﬁuﬂﬁwzwu Smads 19nua 8 Tfia
(Smads1-8) lagutiveanidn 3 Uszinnaiulassanouaswing e Uszand 1 5on
receptor-regulated Smads %38 R-Smads (Smads 1-3,5,8) ﬁwaﬂixej’umiﬁﬂmwaa TGF-
betaRl Falavsimlnainsnszduidunaniain Smad2 uaz Smad3 Usztanil 2 13unn
common Smad %38 Co-Smad 'leuri Smad4 wazszinnd 3 1309 inhibitory Smads
%38 1-Smads l@un Smad6 way Smad7 (Singh et al., 2011) TasLila TGF-beta ligand a2
\T19UNY TGF-betaRl uaz TGF-betaRIl wa7 aznyzguliiin Smad2/3 complex lanil
Smad4 udagaasunisiafanfives Smad2/3 "I,ﬂﬂ'amﬂuﬁ’smﬁms’fiaﬁmﬁhﬁm:ﬁu
mmamﬁ”amaw”uqﬂﬁuLﬁamuqummamaaﬂmadﬁu@m6] §9% Smad7 azfintig
auuifiteuuudaunay TaudugInssunuszning TGF-beta ligand il TGF-betaRl
WasSUTINNTYNWES Smad2/3 IINNNTENEIVEI Brown uazame (1995) le@nunnis
W1EUaIUHAlURY TGF-betat deficient mouse wulwiud 10 wasniniauns wulunga
TGF-betat deficient mouse f1asiFuan1slavasunatyiniy 54.4£10.1% G9daanid
NRNAIUAY (70.745.4%) MnERdnIaTIiesinmaitofiainen wudﬂumﬂu TGF-
beta1 deficient mouse { granulation tissue U19LasIUSN MAREALROAKDY LAZHIND
LR s LA 8 Ta9TUNTeNLEUTAUS It e e LL@il%ﬂéj@Jﬂ’JUﬂwﬁdLﬂuﬁHﬂﬂﬁ Y
granulation tissue ﬁawstﬁ {8008 AR UILILRLAE N LT ANLABITaIRUNNTENLEL
{RB9LEnToy NTBWATIIIATZRANTAEzENVad collagen laald3E Trichrome-stained
histologicsections Wll’j’lsluﬂéj&l TGF-beta1 deficient mouse AN1IRZFUVDI collagen Tu
Tufl 10 waInsiiauna awaaaﬂwaﬁﬁmﬁwﬁmﬁaLﬂ‘%‘ﬂmﬁwﬁumjwmugu Martinez-
Ferrer WazAme (2010) 1@31891%NNTANBILNUINVES TGF-beta signaling tuLwas
fibroblasts 1@ &1 fibroblastic TGF-beta type Il receptor knockout (Tgfbr2®*™@%%) mouse
model danIwigvaduNallIsuisuAuABnguLnG wudnga Tgfbr2®™ fnmmae
YDIUNALAZNNTRING granulation tissue ﬁayﬂhl,ﬁal,ﬂ%‘ﬂuLﬁyuﬁ'uﬂajwmuqu LAZWUIN
\asifud re-epithelization lungu Tgfbr2®™° (58.0+2.9%) g4niTnguaiuqu
(22.542.5%) ae9AhUMAYNNEDRG LAZIINNITILATIEANITUNINTUVILTABLAALA DA

217 I FIUTI MU wudﬂumjw Tgfbr29e™C Jduruwadiaas macrophages (7.3+0.6)
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> P

saadsadeiindanylaioufsununguaLaN (21.5£0.5) nuansEnwniiezinle
i1nalnni13rin91uved TGF-beta signaling 4w ada macrophage recruitment, re-
epithelization L8z wound contraction INMTANBIVDI Ashcroft LATATAS (1999) WU
miﬂ@aauwa@iamimwaumasl,u%hb Smad3 knockout mice JIN1UIULTAR fibroblasts
#op IN135zauUad ECM 8asd Lazaan1ILNINGuaadwasidaioa1lag9inssan
maaﬁ@tﬁmﬂ%‘muLﬁﬂuﬁumjwmuqu Owens WaTAMAL (2010) FAANHILNUINVBD
Smad4 danszuiunImizvedunalasliluias Smad4-knockout mice 1WIuIfiBuALNY
Un@ Wud1munga Smad4-knockout mice AnInIBYBILNARANAIBEITREEATYAY
ngNAILAY Tagluiui 3 nasnsiiauns wulunguaiuguiin1sniuas 53% udnga
Smad4- knockout mice AMTHIBVBIUNALNES 29% IMNNANIANBIT 1A UILLAK LA HE

INNITHULINIININIIUVEY Smad TFINA AN TZUIWI IRV ILNATININUNG

i,

. Huclews Cytoplasm
s
7 : ™
H @ i Keratinogyte
l‘ " ;-' Epidermal <ell
%, - \
M @ TGF-beta target gene / Fibroblast

. g

it L

.,

N,

gﬂﬁ 4 The role of Transforming growth factor-beta (TGF-beta)/Smad signaling pathway

in wound healing process.
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wonNIiUT S3wung growth factors Bug AfunuImE U ADNITUIUNIIRILVDILNE
LT
1. Platelet-derived growth factors family (PDGFs)

PDGFs U52navualg 5 1ike fa PDGF-AA, PDGF-BB, PDGF-CC waxr PDGF-DD
(homodimers) W8y PDGF-AB (heterodimer) %dﬁ]u“ﬁ'}?ﬁ"u AU transmembrane tyrosine
kinase receptors (alpha- W@ beta-chain) luAKITWULAW1E PDGF-AB %aa%i‘l,umﬁmﬁa@
LLa:fﬂzgﬂﬂa'ayaaﬂmvxé’amm’*nmsl"l,ﬁ%’umwﬁu Tapwufiusmunaluszazuanyad
NTTUIBNITHIBYBILHALHY uaztdu growth factor @T’;Lnﬂﬁmﬁﬁﬁﬁa@méﬁaé
(neutrophils, monocytes W&z fibroblasts) Gl,ﬁmﬁauﬁﬁwajﬁnmuwa WANINALIFINTD
LRNNITLLUIL T804 fibroblasts WaZIARNNITUEAIBENTEY myofibroblast N1TAANS
ugAsaanvasfn PDGF uas receptor NAANNSUNIZAY PDGF azadnaliiinainy

UNWII LN TZUIBAITAY (Werner and Grose, 2003; Muller et al., 2012)

2. Fibroblast growth factors family (FGFs)

FGFs wuluaunsnua 22 wiia lawd 3 sfanan ﬁﬁﬂa’mﬁw'ﬂ”ﬁy@iaﬂsxmuﬂﬁ
WIHVBILHE bawA FGF-2, FGF-7 (keratinocyte growth fator; KGF) W&y FGF-10 lag
Vfﬂ%&l@ﬁ%’mmmmmaa{ keratinocytes, fibroblasts, endothelial cells, smooth muscle cells
LR mast cells %\‘J FGFs 921919 UNU transmembrane tyrosine kinase receptors "fidﬁ 4
w9 L FGF receptors 1-4 (FGFR 1-4) 1ila3uniy receptor %xﬁﬂ%ﬁﬁﬁl%ﬂ’]ﬁﬂ?ﬂ@&l
MIULILTaE NTLUADHULUIVDILTAE NTLAREUAVEILTAS LAZNNTITINTOADDILTAS
wanuuiha (Werner and Grose, 2003; Grose and Werner, 2004) NNNIANEVEI Werner
WazAm (1992) WUINT2aUV8s FGF-7 mRNA nasannifiauns 24 1. tAnduwlwiiaifiod
funatszanm 160 wih Weanlssuifsuiuiiadand uazdssenudouning leadnun
326U 189 FGF-7 mRNA Tun1iu1%27% (db/db mice) fvnltifinunalaul?ss RNase
protection assay WU3132@U284 FGF-7 mRNA quwmmmﬁ"l&iﬁuwaslﬂﬁl,ﬁmﬁ'ﬂwkh
Un@ Lwﬂu%wmmmﬁﬁﬂﬁlﬁ@Lmaﬁ‘s:@”waa FGF-7 mRNA a@aaamaﬁﬁﬁﬁm@lﬁa
Wisnieununulnd waswuindszauuas FGF-7 mRNA gaq@lufuﬁ' 3 Uz 5 BaIN13
LAWK I@ﬂﬁluwﬁﬂﬂﬁﬁs:@”mm FGF-7 mRNA g9g@lulIan 24 74, RaINIAALKA B3
ANIAARIVEI FGF-7 A=dINA LALAANITULILTAS keratinocyte TIRILAEYINLAULNARIT
(Werner et al., 1994) Meyer uazamz (2012) lddnwnadan1smovaunaluny FGFR-
1/2 knockout mice FITAINULNNIB9289 FGFR-1 uaz FGFR-2 wuindasifudnisdae
PoIunalwind 3 uas 5 289%nYn§a FGFR-1/2 knockout mice fliasidudniiiavatuna
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v 1 [l s o o s aa d' a A o a p?f [ dl (%
wagnInagineaynNsia Wallaunaununyln #aNINHIWIUN 5 BAINNT
A > \ A A A A = \ & A A &
iauna laliualasnaialdausitng LWaAnEINTUUILTARLAZNILARBUNVDILTAE
keratinocyte WUI1MUNEN FGFR-1/2 knockout mice InuUITaaLasnITIAfa wnvad
. il % o % 4 s ' A
\Ta® keratinocyte a@moamoﬁuﬂmmyLﬁauﬁﬂmﬁwﬂmgwmuqm TINNNANT
NANBILLAB LRI AMNUNNTBIVI FGFR-1 Uz FGFR-2 &IKAAAAN T80 IUHAT
A A \ ' & A A & . Aa
89 LHAINNINNANNUNNIDIVDINTHLILTRALAZNITARBWNVDILTAN keratinocyte N

ANNRIATYFaNIILAA re-epithelialization

3. Vascular endothelial growth factor family (VEGFs)
VEGFs wuludafiansgneainuansnue 5 aia laun VEGF-A, VEGF-B, VEGF-
C, VEGF-D uaz placenta growth factor (PLGF) 198921 913UNY transmembrane tyrosine
é =) v 1 .
kinase receptors T4 3 THa l@un VEGFR 1-3 (Saharinen et al., 2011) VEGF-A §
o L 1 d o v { 1 =) v
ANMURIAYADNIZLIRNMIAIIVBILHE TIVNINALWNNIFILRIUNTZLIBN I8 T1INA DA
A ' A A | & a o . £
WWaalna NIARauNLasnIILLLTARLANIIUINLYEY endothelial cell lag VEGF-A &34
4131N keratinocytes, fibroblast smooth muscle cells, platelet, neutrophil L8z macrophage
1a8) VEGF-A 2214n3UNY VEGFR-1 Laz VEGFR-2 fiag/uu endothelial cell 18IWHINADA
LR (Barrientos et al., 2008) Okizaki LLazatue (2014) @A s NadaNIIAN VB ILNALAY
nmssienaeaiealnilunulumiundainuunwiasszas VEGFR-1 (VEGFR1-tyrosine
kinase knockout mice) Lﬂ%UULﬁUUﬁ’U%Hﬂﬂﬁ WUII%¥NEN VEGFR1-tyrosine kinase
knockout mice FNINIBTBILNALAZNIFINNABALRaA Indanadadvdnsdrnneada
A a A o ' = ) o AV o \

WalSauaununguaiuguy wazamnmsansnawninh l@dnsNadanI TR ILKE
1%%wmmm (db/db mice) 1asNITTNBILLULANIZAGIBANIINY VEGF protein

o ' & [ o % . a
Lﬂ%'yuLﬁﬂmunqumuqmﬂmumiinmmu phosphate-buffered saline (PBS) USu1
20 pg AALKHEA WUITLHATN LAILUNNTINBIGIENITN VEGF protein HNN1IA18UBILHALT?

1 1 A o o s aa A = a s ] = 2{’ A a
ninadwlvedagnisialadiouisununduaiugu uaznsansnaiaiiiaing
WUIHAT bATUNNTINBIGI8NN1IN VEGF protein §n13a319Uas&=aNwad granulation

. . , A e o a4 a a o ' \ .
tissue mnmﬂamauuﬂmmyLuaLﬂiuumﬂmuﬂqumuqulunnmanm AT RIN
NN 3 WA 7 RAINIINALKNE %Emﬁjmﬁvl,ﬁ%'umﬁ'ﬂmﬁw VEGF protein in1389LA5159

'
o o A

N . . ,
waaalfaalndiiulnaisilisiayilaiSouiivuiunguaiugy (Galiano et al., 2004)
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®13197 2 The factors affecting wound healing in vivo.

in vivo model

Effects on wound healing

References

IL-6R alpha knockout mice

IL-6 knockout mice

- IL-6R alpha il receptor MSULLLTUWILAY IL-6 Fwsiafilunns
ADURWOIRDNIBNLEULUUE UNARUaz M TR suulaswa9 lymphocyte

- ﬂ’]i‘lmEI"]JE]\‘]LLNﬂlﬂﬁﬁUdﬁﬁJ%k&ﬁ’]ﬂWuufﬂﬂa

- wumiai”ﬁalfiaqﬁa (re-epithelialization) TniusaWuiUNG wdiiind

Wi IL-6 knockout mice

- IL-6 1w proinflammatory cytokine §379910 neutrophils L&
macrophage ﬁ%ﬁf’]ﬁéﬁﬂ@lum:mumﬂnLau Inadan1InszuIuMs
’9naaalianlnal (angiogenesis) mzmumiﬁ%’wlﬁaqﬁa
(re-epithelialization) WLAENIIRERFNUVD collagen

- mimwaaLma%ﬂdmkgmﬂw”uﬁfﬂﬂ@

- WUNNI8@RNVBY leukocyte infiltration, re-epithelialization Lwag

AANIIRERUVDY collagen

McFarland-Mancini et al.,

2010

Lin et al., 2003

8¢



®13197 2 (Continued)

in vivo model

Effects on wound healing

References

IL-17A knockout mice

IL-10 knockout mice

- IL-17A proinflammatory cytokine 83719910 helper T-cell ﬁ‘ﬁﬁf’]ﬁl
1umsl,ﬁm‘i’1mulmzmuﬂﬁauﬁmu%nmLmeJaa neutrophil ﬁﬂ’l’]llﬁﬁ
damstleanuuazyinansidelse

- mmwmaumm%ﬂim%a’]Uw”ufﬁﬂﬁ

- INNNIRZRUVDY collagen AANIIFNERUVDI neutrophil UILITLLKE

- IL-10 L4 cytokine ®#371991N macrophage ANaGaN1TEY
STLEY UAZEUNTALUDT cytokine 939 19% IL-12 uwaz TNF-alpha
- MIMBBIUNALTINT B W UTUNG
- wumia%"ﬂaLﬁaqﬁal,l,a:m‘smﬁwamwaLﬁmfu
- WUNILLRAIB BNV alpha-smooth muscle actin WRZNTUNINDN

o X
W8N macrophage LWNUH

o

ATl

52

Takagi et al., 2016

Eming et al., 2007
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®13197 2 (Continued)

in vivo model

Effects on wound healing

References

IL-1ra knockout mice

Kinin receptors knockout mice

- IL-1ra aglunguad IL-1 family Jlasiaseadrony IL-1s Gavmeing
LEIILNY IL-1R URSTAVININIIVNUDY IL-1

- MamsraILHaTINI MBI sRLELUNG

- WUNNIAARILUNTLRAIBBNVBIEN VEGF

- WUNNIAARIVBINTALAN collagen LASNITZUIUNIFINROALRaA A

- Kinin iuansdenanslunszuaunisenisy Suarinldnasaidon
PNBFY UAZIRUMITURN DI EALE DR

- mimwaaLma%ﬂdmkgmﬂw”uﬁfﬂﬂ@

- SHARANTUNINT VDI polymorphonuclear cells

- § collagen lwitaifoanas a@mzmumsﬁwﬁaqﬁa

(re-epithelialization) LazaAI1UINVAI myofibroblasts

Ishida et al., 2006

Soley et al., 2016
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®13197 2 (Continued)

in vivo model

Effects on wound healing

References

iINOS knockout mice

ICAM-1 knockout mice

- iNOS 1Tutanlasivinninfigsaszy nitric oxide F9dnadanszuINNT
WIHVBILNE YN IRNA0ALA0AVENEY FILETNNITABLAUEIGDNTONLRLLAS
ATTUIRMIFTINABALABA AN (angiogenesis)

- mi‘mmlauma“ﬁmdm&mmﬁuﬁfﬂﬂﬁ

- wumm@awaamzmumsa{nLﬁaqﬁa (re-epithelialization) LaZaANS

WNINTNVDI macrophage

- ICAM-1 ayjluﬂ@;wmad immunoglobulin super family Wuuul,ﬁaﬁmsﬁaﬁ
A o A A & a o ' = A A
VBILDDYNUINADALNDG TILUWFIINT WA NITHALNZLRZNTARDUNV D
LTARLIALAAAN LT RININTEUIRANTONLEL
- ﬂ’h?‘lmﬂmﬂdLLNﬂfﬂﬂdﬂ%Hﬁ’]Elwwuﬁ:ﬂﬂa

A 1 L. & A
- W‘]Jﬂ’J’]?JEJ@ME!u (elaStIClty) FIRNY RIHERRRQEN

Kitano et al., 2017

Gay et al., 2011
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®13197 2 (Continued)

in vivo model

Effects on wound healing

References

Lumican knockout mice

PPARy- knockout mice

- Lumican ulds@ufidndnlu ECM vwihfinugumssadule
collagen mmqaJmiLﬂﬁauﬁua:mﬂmsﬂ?ﬁma\‘]Lsnasfﬁlﬁmﬁaaﬂ”u
MIBNLEL

- mi‘mmlaaLLwaLﬁﬂﬁwfﬂﬂ’ijmsw”mjﬂﬂ@

- iiannuAadndvaslaseaouazmsisasarvadduly collagen

- WUIIWIUVBI macrophages Wndnagsdatitesluusnmunalie

= = Qs % 6 a
LﬂiﬂﬂLﬂﬂUﬂU%kLﬁ’]UW%ﬁqﬂﬂ@]

- PPAR, il receptor ‘ﬁlagluﬂémaa nuclear receptor superfamily
ﬁ%ﬁﬁ‘ﬁlmuqumiﬁ’m’mmad macrophage

- ﬂ’h?‘lmﬂmﬂdLLNﬂfﬂﬂdﬂ%Hﬁ’]Elwwuﬁ:ﬂﬂa

- WUMINARIVAINITRINN granulation tissue AANTEUIWNIIFTNARDA
\Haalny (angiogenesis) LLRZRANIIRZRY collagen

- macrophage

Yeh et al., 2010
Liu et al., 2013

Chen et al., 2015
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®13197 2 (Continued)

in vivo model

Effects on wound healing

References

TLR4 knockout (TLR4™) mice

MMP-9 knockout mice

- TLR4 LiJ%IUi@]%@’JiUﬁ]@%’]iﬂLLUU (pattern recognition receptors, PRRS)
WULUNILILTARY D macrophage m‘ﬁ‘mmunu lipopolysaccharide “n
F9nuUaiiy [enouaUasdaNITIaLTelsn MIsnLay uazdany
AnudmAYdanianzunINgousadlIalInITw

- MIMNBVDIUHALUABILNNAIU (TLRAT) ITInTunalunpiuiniu (WT)

- MIABBIUNALURRILNAING (TLRAT) lduandranunuaawuging

- 32QUVDY IL-6 ez TNF-alpha a@adlmﬁaLﬁaLLwamamwmmm (TLR4™)

- MMP-9 Lﬂmauvlfﬁﬁﬁagﬂumiwao MMPs vinntinfnlunittassaiy ECM
a o @ o a A
LLazNUﬂUWﬂaﬁﬂryluﬂﬁﬂiuLﬂaﬂuamwmamaamaa@
- mimmJaaLLwa‘*ﬁ’m’ijmﬂw”uﬁfﬂﬂﬁ
- wummmwadmzmumiﬁwLﬁaj_qlﬁa (re-epithelialization) LLaza®
NI fibrin clots
- WUNNIR@RIVBY endothelial progenitor cells, AANTZLIBNNTFING

NROALRDA 1WAl LATAANIFZANVBY collagen LTI ALK

Dasu et al., 2013

Kyriakides et al., 2009
Cho et al., 2016
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®13197 2 (Continued)

in vivo model

Effects on wound healing

References

NOX4 knockout mice

Smad3 knockout mice

- NOX4 fatawlosifiiamuAaUfAsen redox reldiAiamaais
superoxide 38 hydrogen peroxide Fainadomsvinansiie
wUANIS ol UTEHE N IBNLELVBINTELIUM T HVBILNE

- mi‘mmlamwaﬁ’mdm&mmﬁufﬂﬂﬁ

- WUNNIRERUVBY collagen AR

- Smad3 \duluanasidyyimnislumad faudAydansrinnei
Uy TGF-beta

- mimwaaLma%ﬂdmkgmﬂw”uﬁfﬂﬂ@

- WUNITANAIVBINTHNTNT YD neutrophil L& macrophage 14

SIUSIIDALNA WAZNNTLNA fibrosis AARY

Levigne et al., 2016

Flanders et al., 2002
Liu et al., 2014
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4. anwInsNAg1Ta9NUN13TNBIUNE (The roles of plant-derived compounds on
wound healing: in vitro, in vivo, and clinical studies)
Aoayulnsduundazassninmlsanlumamaunndununoussnsunndunn
% § o Qo =3 Qf { o v
291w ifesmnardrdynaissfafigninisdinwinainnais ludagiunisls
A = o & @ da X A« A o A
Azaywinnduoinmlsasudunivannduinedumaionlunsinm Aoayulng
o A o o A )
wazmsanaanianaeziia inshanlglunguainsmeuna Satislunisseuusy
Y A A . . ' A a v o a o
vaunauaznisaaitaibalndlasiiunalnde 9 feluadauazdeaduiiauian
nsfnsannueidnsunsidasiumildayulnsdanisnisvasuna naluszdunasa

NARDI (in vitro) FAINARDI (in vivo) WaZMIIFLLTIAAAN (clinical study)

4.1 miﬁﬂmmmﬁ'@mﬂm;u"lwa'ﬁﬁqmawﬂ'ﬁiumﬁﬂmLmalmmﬁmaa@maa\‘i (in
vitro)

midnsluszdunasanasad iduns@nsnluesd juameildfisansoriale
e gzaan a5 wazldifisatesiunisfiansmimisasesssudeSouiisuny
MIANH I UILALFAINARDI MINARBLRIIA G @ianw%imomé'ﬁwmmmmmaauvléf
WANLAIULT DY I@ﬂvl,&iﬁf*ﬁaﬁwﬁ'@moﬁmﬂmuLmﬂ@mmaammaau ﬂ’]iﬁuﬂuﬁéaﬂ’ﬁ
#3149 ﬁ?%ﬁdl%ﬂﬂzLﬁﬂaﬂTadﬁU connective, epithelial tissues, dermal fibroblasts L8
human fibroblasts (primary cells %38 cell lines) G'ficlmaﬁm&hﬁmmxﬁumsﬁﬂm §13
NAFOUNTHARINITLIRNNIAIBTIIUNE NFANHINTZUINNIITAI LB IUsZALRA R
NanedIziiBaTaInul fauwusszning cell AU cell uaz cell iU matrix 1Aa31ABINT3
LAROUAY B ILTARLIUITHININTZLINNITAIL YD I LK (Gottrup et al., 2000; Wilhelm and
Bielfeld, 2016) 31NN15AN®1289 Demirci WazAME (2014) lAANMIRITANALUNIBAAINN
luvas Verbascum speciosum @ia@)‘mau‘ﬂ'@@hd 9 °IJaaLmaﬁﬁLﬁﬂaﬂTaaﬁUﬂﬁmmJa\‘]LLNa
Iﬂﬁﬁﬂmmsﬁ%%a%}maum&? human dermal fibroblast cells (HF), mouse fibroblast cells
(L929) L8 human umbilical vein endothelial cells (HUVECS) 1ael43% cell viability assay
WU LWIuA 1,2 ez 3 NAIINNNIITNATAULTAANI 3 TRAGIBaITANAaIINIUDS
V. speciosum ANt EuTw 10-200 pg/mi liwuarnuiduiwdoioas HF, L929 uaz
HUVECSs uazwuinlusufl 3 nasmanasay finanuigutu 200 ug/mi fuadaLRuNIUL
L8 L929 WA HUVECS #anaini badnuin1suninszansuazinaanfivasiaoas
L929-HUVEC cells @283 co-culture scratch assays Wi31 ﬂ@;uﬁvlﬁ'umiﬂ@aauﬁaﬂ
f13Enaanluvad V. speciosum Jaanmideavasuna (wound closure rate) L%’m’i’]mj&l

' 6 [l & a o a A s a 2
ﬂ')‘l.l@lll BLRZWUIANLDAR L929 RINUNITDLUILTRALWNITWIW LLazLﬂﬂau'ﬂvLﬂU\TU?L'JEI«LLLNNVL@
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\5In3eas HUVEC 3nnn3dnsnvad Taleker Wazamue (2017) l@AnBHaTaIg1Iana
G189 1v09d1Tus NUIENa UG8 Vitex negundo L., Emblica officinalis Gaertn W& e
Tridax procumbens L. §an15.AR0UNLTRANLNHITBINUATEUIUNITRIOVDILNA balLa
fibroblast L@z keratinocytes (cell lines) lapold35 Scratch assay WU g13u8INAU
v @ a ¢ & & A A & . ! . Ao o
NT 5 pg/ml ArdadiFudan1snfannvadLaas fibroblast NINNI18819TRBRIATINNI
aa A a a % ! o @ A v o a ¢ & &
shaLilalIouiounuNguAUAN (p< 0.05) A1UNAANUTNTY 3 ug/ml Hidlasidud
MIlARauNI84Lwad keratinocyte AnnIadalitudmAyneaidiiailTouisununga
AILAN (p< 0.05) HBNIINMIANBURIRGINUNMIANBAY NNeITaInUN I

LLNE‘]I%?&@FU%&@@Y]@]&E]G URAIAT M19199 3

4.2 mifinmasanannayulwvIidguanddlunisinsunaluszaudainasas (in vivo)
AMIANEN I URAINaaaIlszauaANI et anINnIN lUIzALRAEANAR DY
A =3 1 o 6 A a A v o
WiasandunsansluszuuimuressainasesdsauitaisuLf e lenussuy
s'wmwawkl,m‘i’ WARTEIINAN RIS HFITNMTLTFA I UaZRATNARaITAINNLANGI
[ % 6 ' o . - . = o [ a
A%YBIFATWARZA (individual differences) T981332¥1 ¥ HaN1INARBILAAAINY
ARALARD L6 mﬂ“ﬁé’@]fw@aaaﬁmsnwmjaamsannawqu"l,wssiam:mumsmwamwaﬁ
& ip s . A o & L @ { o
NIWUL artificial model Wag tissue model TInTTLRanlE model muagﬂU@l’JLLﬂiﬁ@a\‘lmi
WNAFOY §1RIV artificial model LT subcutaneous chamber/sponges 8¢ subcutaneous
tubes 7% tissue model LT % excision wounds, incision wounds, superficial wounds,
4 5 . v
dead space kag burn wounds T9RaulTluN1IATIVFEALTLALVRI ATFILATIZALaLE
Ind N1IF9ILATIZA collagen NNTRILATIZHHABALABA AN LAZANTIAAINNLTILTIVE
\%hat8auSiimuna (Dorsett-Martin and Wysocki, 2008; Gal et al., 2008; Wilhelm and
U A: Qs v
Bielfeld, 2016) Singhal Lazame (2011) laANEIANINIITIAINVRIFNTENAGIE ethanol
1nluad Argyreia nervosa T3atluaad convolvulaceae dan1ImisvaIunalunylnd
LL&z%HLUW%JW%ﬁL%ﬁmﬁWﬁdﬂ alloxan monohydrate lagvinlAiAauNaLLY excisional
wound model (u1@ 300 mm? Wazdn 2 mm) wuiﬁﬂgﬂﬂa luIun 8 uaz 16 nasnsiia
1 { Y v D&/ { 1 =
LKA ﬂqwﬁ"l,mumiml,mamzlmﬁmﬁﬁmuwamaommﬂ@Lamua SERRISTERE
a A A o | L A e o @ aa A a a o '
A. nervosa Juwiavasdniunaesnitadslivpdayneadaiaidoufsuiungu
= Qs { [ Qs &
auqu uwazdidafifudnnidazasuna (%wound closure) 1wt 16 1Ay 92.96% Tags
NIMNGNAIVAN (80.27%) LL@iﬂéqiwﬁVL@T%'um‘sﬂaumsaﬁ'@Lamuaa"nad A. nervosa U9
& A | A ' o o ' ' o A
maawuwLLNa"mewLmﬂmoﬂuﬂun@umuqm ’Lumumamwmmm luiun 16
[ a & . M o Y ¥ v o
RRINTITLAAUKE wmﬁmﬂquﬁvlmumsmmUmﬁ'mLLaz"Lmumiﬁaumsaﬂ@Lamuaa
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289 A. nervosa §3W1aINUNULNARBENINBE1INRYRIAYNIRDANaLUSsUsunY
NaNAILAN wazdl %wound closure ganiwmﬁwmuqﬂunﬂmanm Taleker LREAHE
(2017) l@ANHINAVRIRITRNAA UV IGITUEN NUTENBUGIY Vitex negundo L.,
Emblica officinalis Gaertn uaz Tridax procumbens L. daniniszadunalunuusnlanld
excision wound model wudm&mjuﬁiﬁ%’umﬁ'ﬂmﬁ'sUmsaﬁmnﬂﬁwaw‘iﬁumﬁmm@
| > aa A A A o | o A

PeduNAnaadadIltdAyneaidlaIvunounungualugy luiun 3,6, 9, 12
WAy 15 LAZWUINUIUN 15 %Hﬂsjwﬁ"lﬁﬁ’ums%’ﬂmﬁwmsaﬂ”@ﬁnﬂﬂwaw‘i’ﬁumﬁ
%wound contraction WiNAL 99.2% uananitlatinaiasnditeLdanLNaNAILRINTID
AanzRIanmaad collagen waz hydroxyproline Wudn ngufldsun1sinmelnaniana
We9d1TudyTunaad collagen waz hydroxyproline gindnatnadisdrAagniaaia
d'l = =) > 1 = 1 nql'W = di ni ni U (%

WalSoUNBUAUN{NAILAN HaNINMTANBUREREINLMIANINEK o MAITRIAY

NIRLVDILHNA MLIZALFAINARDY LFAIAT ANI197 4

4.3 miﬁﬂ‘mmiaﬁ’mmmguvlmﬁﬁqmamﬁﬁlumﬁﬂmLma’l,mm"’mﬁﬁﬂ (clinical
study)

miﬁﬂmlm:d’m§ﬁﬂLflumiﬁﬂmﬁﬁmmﬁw%aﬁamnﬁq@ wadvasina
NAUITETTINNTIIE Ly wazdndudasdnansansnnslussaunasanananas
dainasasbiuduainalasadivveinisldaoluuyud Fensanwluszauadang
Lﬁmiaaﬁ'uwmjaamiaﬁ'@mﬂayu"lwwiam:mumimwaumm:wumsﬁﬂmlu
EﬂLLuumadLLNa"Ijﬁ@@hd 9 luﬁgﬂ’m LT infection wound, burn wound 3@ diabetic wound
Judu nnms@nsudsadfinued Xu wae Jin (2015) lenasaunatadnIshten Shengji
ointment (SO) %’ﬂmuwaﬁm‘*ﬁaiugﬂm yang syndrome 1agl35 multicenter randomized
controlled trial @sutisaantdu 2 nyuAe ﬂq'wjfﬂ’;ﬂﬁvleﬁ'ums%‘ﬂumwa@hﬂm SO
(treatment group) 913% 330 Au uazniuyi o laSuN3ShuNase Votalin (control
group) 31%2% 110 A ;jﬂaﬂﬂ%%u@"[@i”%'ums%’ﬂmnnﬁ'mﬂunm 21 7% WUINRAINT
$nwn 7 5% aunaiwfivesunaly treatment group a@adamaﬁﬁfﬂé']ﬂ”tymaaﬁat,ﬁa
W3 LB Uny control group (p= 0.002) %BNINHANLINTEEUAMULETLLIG uazaINwEn
203uNa L1 treatment group anadatnIfibdmAyMesiadlewSoufiousiy control group
(p< 0.01) MNNMIANBNTIAGANVAY Muangman wazAme (2016) lWNNINARBUNAVDS
uudauna lasld 100% polyester gauze ﬁmﬁauﬁ’mmiaﬁ'@ﬁnﬂagﬂws 2 a9ia laun
5% Centella asiatica (‘.1.|°"J‘L|ﬂ) e 2.5% Aloe vera (iﬁuszﬁ]SzL?T) (herbal extracts

dressing) @an133n©¥IH10AduraTha bun wound lagle35 simple randomized
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prospective clinical study @sutsaanidu 2 ngufia ngw herbal group lA3UMIINBIUKA
@28 herbal extracts dressing 9142 17 A% LaNFA control group l@sunmIsnunaaie
commercial dressing (paraffin L8 & 0.5% chlorhexidine acetate) g}”ﬂ gR3 1’150 AN LG T
MINBGILUHBT ALNE LLazLﬂﬁﬂuLLNuflmmanﬂ 9 3 1% wndunany wud gislu
Naa herbal group fvzpziaanlunInIeveUNe LYNAY 18.53£1.66 1% S?j'aﬁfamﬂ'jﬁmjw
control group (20.06+2.51 54) uazwuinluiufl 15 uaz 20 VaIN133N1 naa herbal
group § %epithelialization goﬂiﬁaamﬁﬁfslém”fymaaﬁﬁﬁaLiﬁ'ﬂuLﬁﬂﬂﬁ'ﬂﬂ@'u control
group (p= 0.043 L@z p= 0.010 ANEIAL) INNNTANBNTIAGANVEI Ko Lazamke (2014)
luntsnaseunazasdriverayulng (NF3) dsznaudroayulng 2 1dia Ao
Radix Astragali w8 Radix Rehmanniae Tuaaaaiw 2:1 s’fﬁa%ﬂugﬂ UUUEIHY @aN1TINE
wnauTIsrina9gU8iu1ma7% lasld3F randomized double-blind placebo-controlled
study Gsutisaantiln 2 NgaY 8z 8 A% Aa NgY herbal group lASUMITNBIUNAGIL NF3
ASIRT 5 g Tuaz 2 A9 1T-1Tu WAzN{a control group 1@3un153nEILKAA 8 placebo
Fuaz 2 @59 19-1En ;j;ﬂaﬂﬂzmm"l,@ﬁ'ums%’ﬂma‘wmmszm 6 1A% WUINGW herbal
group JuwaRuALNS (3.55%) a@aaazmﬁﬁfm%'m”numwﬁﬁ@l,ﬁaLﬂ%'m_ll,ﬁﬂuﬁ'u control
group (1.52%) (p= 0.062) LALINNNANITNARAL NIIADURWDIAD sensory neuropathy
Wudﬂumju herbal group AN1TAaURKEINARIAN 27% LTW 7% WaEN{Y control group
AN1TAaUan0IaANdIaNN 37% DU 35% uaﬂmnﬁmju herbal group U@ UV
TNF-alpha 14 serum a@aaasiwﬁﬁfﬂf,%'m”num’maﬁal,fiaLﬂ%'m_ll,ﬁﬂun”u control group
(p= 0.034) uazanmidnslasnyldiT Microarray study Wuinngy herbal group $in13
WaguulasnisuaaseanvesSuiltieatasiy n13ans fibroblasts N1I§ILATIZHHARDA
WHaalnd Lazd1unNIBNLEY 3NTN8UVEI Namjoyan Lazame (2016) laNaRaUNATE
n15l7a30 Dragon's blood @91ilw resin filaa1ndw Croton lechleri an153nBLHalH
lﬁlﬂ’m I@Ulf’?% double-blind, placebo-controlled, randomized clinical trial %GLLﬂ\ﬁaaﬂLﬂu
2 ngu Aa Ny therapeutic group 39185Un133n 81 @28 Dragon's blood cream LLazﬂﬁjuﬁ
ldsuenaan fa placebo group Hilennanlasunismaiuiuaz 2 a5 uazlesuny
Uszifiudafifudnsmoaasuns lagldiamlunisshunaunssiounawioaiin Sswuin
Tuiufl 3, 5, 7 uaz 10 WaIN1I3NBA2Y Dragon's blood cream Jitlasidudniimizuas
WHA LYY 31.06, 63.77, 77.80 uaz 89.14% mus‘im”us’fﬁqgaﬂhamoﬁﬁfﬂﬁ%ﬁymaaﬁﬁ
Lfiam%ﬂmﬁﬂuﬁ'umjw placebo group (4.74, 23.50, 43.90 La% 61.95% ATNR1AU)
(p= 0.0001)



13197 3 Medicinal plants that are capable of wound healing activity in vitro.

No. Plant species/Family Plant organs/Type extract Mechanism of action References

1 Calendula officinalis flowers/ hexane and ethanol Stimulated proliferation and migration Fronza et al.,
/Asteraceae of fibroblasts 2009

2 Atropa belladonna whole plant/aqueous Induction fibronectin and galectin-1 rich Gal et al., 2012
/Solanaceae ECM formation

3 Citrus tamurana peel/aqueous Enhancing skin fibroblast migration Harishkumar
/ Rutaceae etal, 2013

4 Acorus calamus leaves/aqueous Inhibition of the expression of TNF-alpha, Shi et al., 2014
/Araceae IL-1beta, IL-6 and iINOS at the mRNA level

5 Adiantum capillus-veneris shoots/methanol Improving the expression of Tgfbetal and Negahdari et al.,
/Pteridaceae Vegf-A gene 2017

6 Commiphora molmol whole plant/methanol Promoting the migration of fibroblasts
/Burceraceae

7 Aloe vera leaves/gel Up-regulated the expression of TGF-beta1 Hormozi et al.,

/Asphodelaceae

and bFGF in fibroblast cells

2017

14



Gl'li’ld'ﬁ 3 (Continued)

No. Plant species/Family Plant organs/Type extract Mechanism of action References
8 Combretum mucronatum leaves/aqueous Stimulated cellular differentiation of Kisseih et al.,
/Combretaceae keratinocytes 2015
9 Achyrocline satureioides whole plant/ethanol Stimulated keratinocyte and fibroblast Alerico et al.,
/Asteraceae proliferation 2015

10 Matricaria recutita aerial parts/aqueous Stimulated keratinocyte proliferation
/Asteraceae
11 Melia azedarach leaves/aqueous Stimulated keratinocyte proliferation
/Meliaceae
12 Mirabilis jalapa leaves/aqueous Stimulated keratinocyte proliferation
/Nyctaginaceae
13 Calendula officinalis flowers/ hexane and ethanol Activating the transcription factor Nicolaus et al.,

[Asteraceae

NF-keppa B, increasing the expression

of IL-8 (MRNA and protein) in inflammatory

phase and increasing collagen level

2017

9



13197 4 Medicinal plants that are capable of wound healing activity in vivo.

No. Plant species/Family Plant organs/Type extract Mechanism of action References
1 Rheum officinale Baill roots/ Emodin Stimulation of tissue regeneration and Tang et al., 2007
/Polygonaceae accelerating healing of cutaneous wounds
which is related to TGF-beta1/Smad
signaling pathway.
2 Radix rehmanniae whole plant/aqueous Increasing developed scars and Lau et al., 2009
/Scrophulariaceae epithelialization as well as good formation
of capillaries with enhanced VEGF expression.
3 Arnebia densiflora root barks/hexane and Increase in the synthesis of collagen, Akkol et al., 2009
/Boraginaceae chloroform fibronectin, and transforming growth factor-beta1
4 Hevea brasiliensis latex Increasing vascular permeability and Mendonca et al.,
/Euphorbiaceae angiogenesis. 2010
5 Atropa belladonna whole plant/aqueous Increasing production of fibronectin, Gal et al., 2012

/Solanaceae

collagen-3 and galectin-1 in granulation tissue

YA4



A13197 4 (Continued)

No. Plant species/Family Plant organs/Type extract Mechanism of action References
6 Punica granatum fruit skin/methanol Increasing TNF-alpha and IL-6 level in Nayak et al.,
/Lathyraceae early wound healing phase 2013
7 Zingiber zerumbet rhizomes/Zerumbone Stimulated tissue regeneration Liu et al., 2016
/Zingiberaceae and fibroblasts formation
Enhanced TGF-beta1, VEGF and collagen IV
expression
8 Lawsonia inermis leaves/aqueous Enhanced wound epithelialization Jridi et al., 2017
/Lythraceae
9 Pongamia pinnata leaves/methanol Up-regulated the expression of TNF-alpha Dwivedi et al.,
/Fabaceae and IL-6 in early wound healing phase 2017
10 Hibiscus rosa-sinensis flower/N-butyl alcohol Enhancing the macrophages activity, Shen et al., 2017

/Malvaceae

accelerating angiogenesis and collagen fiber
deposition response mediated by VEGF
and TGF-beta1

8Y
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Eﬂﬁ 6 Macroscopic characters and powders of Curcuma longa (A and B), Garcinia

mangostana (C and D), Oryza sativa (E and F) and Areca catechu (G and H).
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5.1 miﬁﬂmqw%ima%amwmaaauﬁﬂwsaaﬁﬂi:ﬂaulu@h%’umammma Usenavaiy
ﬁNq%VLWSV]%%N@] 4 BUQ VL@TLLﬁ &TGQ@] mf?uﬁ'u WUNEY WASTNIENT %&asgu"lwsaoﬁﬂizﬂauﬁ
qw%ima%amwﬁﬁmﬁaan’“umsmwamwa LLEI@NG]WGGI']‘J'N“‘{:; 5
1. ﬁi‘lﬂ@ (Garcinia mangostana L.)
ﬂ’]ﬂfﬂ’ldﬂ’]ﬂmﬂﬁtmu‘h}ﬂ Lﬂﬁaﬂwa TN ‘umﬂum Vi%é‘l‘ﬁx‘i %?aé’u%“uﬂizmu
LLﬁﬁadLﬁﬂ LLﬁ/ﬁﬂsﬁlﬂLﬁa@] Nuﬁuﬁwgﬂa Yl’]LLNﬂLﬂ’]LﬁﬂEW!WEN LLwaﬁ%uao FUTULNIRA
sTdna ssdanfiduesduszneunan Aaavlunga Xanthones L% alpha-
mangostin, beta-mangostin, gamma-mangostin, mangostinone, smeathxanthone A L8 ¢

garcinone E 1udw (Jung et al., 2006)

qw%irm%amwmaaﬁa@;@
- QNIEIWMIANLEY

NNIANBIVEY Nakatani LazATHE (2002) ladnu1ans gamma-mangostin
Augn'ledanniUdan ves G. mangostana WU TDEUSINNITINMDEILa Wl COX-1
way COX-2 l¢ laafien ICy, AL 0.8 waz 2 pM ANAGL

AMNNTANB VDI Tewtrakul wazA e (2009) ladnunavasansanaainilaan
Wad G. mangostana LLazmsém”fy (alpha-mangostin L8z gamma-mangostin) ‘ﬁLLEvaﬁ’rn’m
ldRenved G mangostana @aqw%‘fﬁﬂumiﬁmaulu RAW264.7 macrophage cells
ﬁgﬂmﬁmﬁ’lﬁaﬂ lipopolysaccharide (LPS) wui1 s1sanaannidfenaas G. mangostana
fuadanisiugsn1Tad NO uaz PGE, lalanifidn ICs, 1H1fy 1.0 uaz 6.0 ug/mi
AWENAU 2% alpha-mangostin HaRBNNTEUHIN1TEII NO Uas PGE, 9061 ICs,
WU 3.1 waz 13.9 M ANENGD Waz gamma-mangostin §aNTDEUEINTEI NO LAz
PGE, #9061 1Cs 117U 6.0 a2 13.5 M AMUEGTL UAZWLFINS alpha-mangostin L&
gamma-mangostin §¥NT0EUHINTETS TNF-alpha uaz IL-4 ¢ Tasdian I, atilugas
31.8-64.8 uyM uanmnftwudwgdm‘saﬁ'ﬂmmﬂﬁaﬂmaa G. mangostana W< alpha-
mangostin SHAEUHIN1TLEAIBEN INOS LAz COX-2 UA gamma-mangostin KA LU
L@z iINOS %BN91NHANDIN alpha-mangostin mmsnEl'u{]?amié’mauu%nmi;]”al,ﬁﬂ
mam%maaaﬁgﬂmﬁmﬁwﬁm carrageenan @ ag9dus§1ANIRAA e gamma-
mangostin "Lu'mmmﬂ'usjgamié'ﬂLauu??umé:\‘]L‘ﬁ’"mamﬂ:’m@aaaﬁgm%ﬁmﬁﬂﬁazl
carrageenan 1@ (Chen et al., 2007) 31NNNIANB1VDI Kumar Lazatwe (2015) ta@An®EN
anvesssanacslefinazdiananilienuas G. mangostana fam3tugIN13EI9 NO

lwirad RAW264.7 macrophage cells Ngnindethdis LPS wudn ansanafinnnuidudu
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0.9-15.6 pg/ml &WN3ATUHINIFTI NO VL@Taﬂwaﬁﬁfﬂé'm”zymaaﬁﬁl,fiaLﬂ%mmﬁﬂuﬁu
nguAILAN uazanmInasauanaliuisdaimadlasldit MTT assay asanannada
wutwlinuanuduisaaisas RAW264.7 macrophage cells ToLTaaadiasaaunnni
90% LﬁaLﬂ%'slmﬁﬂuﬁumjumuqu

IINNIANBIVEI Liu wazAmz (2016) ladnsinavadsaslungy
xanthones fiuenleda1niUdenues G mangostana #aqNdHUHIN1ITFIN9 NO
Tu lipopolysaccharide (LPS)-stimulated RAW264.7 cells G'fi\‘l NO Lﬂumi?}aﬂma‘ﬁ'mugu
N3ABUEHAIAENTENLEY wAn13ad1s NO snniinliasvinlimaduaziilaifolianis
anudpme HlwiAalsede g sunimafauadirhlulsawimnuds anmsfne
WU Garcinoxanthones B sz C 13nIndudansashs NO leaghafiuédn laniddn
ICso LYINAL 11.3+1.7 WAz 18.0£1.8 uM AURIAL LAZNLIN Garcinoxanthones B &14190

HULINNIUEAIBBNVEY inducible NO synthase (INOS) 'l

- qw%iﬁ'mawaﬁmz

AMNNITINLIWYDY Lim Uazamue (2013) "l@TﬁﬂmqwﬁgéﬁuagyaSm:maammﬁ'@
f8 70% LN NNLUREN WA WATLNAAUEYI G. mangostana laul433 ferric reducing
antioxidant power (FRAP) assay W&z 2,2-diphenyl-1-picrylhydrazyl (DPPH) assay W31
gisanaanidfandalinuainisnlunisdinenyadaszldgandinauazinda
agefinednyneada lagssanaannidfanddinnuasunsnlunsiaslansninug
TURID ferrous sulphate equivalent antioxidant capacity (FEAC) value Winnu 18.9 mM/g
sfiaqdﬂ'ﬁﬁmmﬁ'@mmwmm:mﬁ@ 27.0 UaZ 8.6 LY ANRAL uazaIENanLURanddn
anumuInlunindidvayyadarzresasanaifisuivinnuanuiasgiulnidand
AN 1 Jadlauans w3a trolox equivalent antioxidant capacity (TEAC) value 1AL
122.00 pM/g %agaﬂdﬂmsaﬁ'@ﬁnﬂwaLLa:Luﬁ(ﬂ 5.0 LAz 1.5 1Yl auIaLU

ININ84T1%VDY Ngawhirunpat Waza ke (2010) "l@Tﬁﬂmqwﬁiéﬁua%aﬁmwad
ssanaaniaen 189 G. mangostana laslddavinazans 3 shalunisana leud 1in
WNIKEA LATLENLTY 3NNANTANEUSNI M8 alpha-mangostin lasltinafia HPLC
Tugnsaians 3 afie wuin ssanaeaninliny alpha-mangostin walussanaalole
ALY WU alpha-mangostin MY 28.7% wiw SINULSHIMNNNIN R SENATI AN RS
(15.5% wiw) kaUSumvasaINa1lInauauazunwin wumﬂﬁq@lummﬁ'@ﬁwﬁﬁ
TOIRINIABLANIBON LASLINLTY ATUEIAL LLazmnmiﬁnmqwﬁgﬁwuaggaé‘as:

lagl35 DPPH assay U371 158NAGIUTN LUNIUER WALLINLDY JAN 1Cs ¥INAL 11.0,
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14.7 uaz 41.2 pg/ml AURIGL &% alpha-mangostin U6 1C5, LYINNL 89.2 mM wanand
sIanadl8igIaIunIndudInisifia lipid peroxidation la@figa lauiid ICs Ly
A o & . 1Y .
85.1 ug/ml LaLINNNNINARBUNIILNRWLIVILDARN keratinocyte @18 hydrogen peroxide
1 Qs k% g/ Ci v v Qs a 6
(H,0,) WU 81I8NAGI8TNNAMNTNTY 50 pg/ml R1NI0TaINUAMNULTERIHVDILTAS
lasmagnyhansanndjismeendiatuld
U, Q€9/ a L=
Palakawong wazaAme (2010) ladanwanidruauyadarzvasasananiion
£ va 1 A€
N LU wazlURenduaad G. mangostana Lault3% DPPH assay wuiUfanwaian’
duanyadasziniga so9aaanda lu uazifandu awdrau laofidl 1Cs iy 5.9,
9.4, U8z 6.4 ug/ml MUKIAL
U, As‘ql a L
Garcia-Salas uazame (2010) ldAnmanTduauyadaz1aiaIanaan
wWienuwaziieluna 289 G. mangostana laslg3s oxygen radical absorbance capacity
(ORAC) assay, ABTS™ radical scavenging activity &z FRAP assay WUINdau&10130
‘lumié’mawaﬁai: LYINNU 4088, 3591 LAz 1222 pmol trolox equivalents/g AMUS1AL
v qu/ a Qs
Tjahjania uazAmz (2014) laAns1gnTdueuyadasz10981I8nAN
\Waan ¥89 G. mangostana lagldavinazans 4 sfialunnsana leln 1@n1uea Lanion
afinazdian wazdiniuea lasld3T DPPH assay WU31 R1I&NAG8LTNLTY
A o a oA A A > A
farumansalunisdueyyadaszldanga lavden ICs vl 6.5 pg/ml J9a9anda
NWEA TInuea Laztafiaasdian aNa1ey uwazwuinluasanaalaiilszauves

\awlaa] superoxide dismutase (SOD) §471§@

AE‘Q/ éi’ a A

- NI TALUANLIY

= =2 : o A @ A v o = =0

imsfnswudn asanalaniwestadilfeniiaeienudute 0.36% Jnndaw
Asfiainizuas Streptococcus mutans UUNBEIRIATAN (Putranti et al., 2013) Tatiya-

£ Qfﬁ/ ¥ 'R .

aphiradee LLaza e (2016) "lﬂﬁmsmrmﬁmm%a methicillin-resistant Staphylococcus
aureus (MRSA) 1838138NAGIBLANUBALAZINMUBANIRENTIAA Naluszdunana
NARDILATHATNARDI WUIN IINMIANBIGI83D broth microdilution assay WUINENTaNA
G28LaNThaaN A1 minimum inhibitory concentration (MIC) LL&% minimum bactericidal
concentration (MBC) L¥INA1U 17 W&z 30 pg/ml @MN&10U TIANIIFITRNAGILLUNIBEA
NfiFn MIC waz MBC 1inAL 20 uae 35 pg/ml aud1au nsnagauluszauaainaaadls

superficial skin infection model in mice Wu31 10% YRIRIIRNAAIULANIWOARINITOAG
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IUIULTD MRSA PNnuRadalTa lduinnin 100 colonies TUWIULINRRINITINE LAZUNE

RVITDVILRBNLUINA 9 NRINTTINB

Q(l

- QNTHaNIALVBILNE

INITUIATLVBI Nganlasom LAz (2008) WL §ITHNAAIULANIKARINN

A o ni [ ai dl o Y Aa = a a a 1 1
Lﬂaaﬂwﬁﬂﬂﬂlﬁuﬂ’liiﬂﬂ’lLLNE\]FL%WL«]W]L%%EJ’JW]I‘V&Lﬂ@]L‘]J’m’J’lullﬂ‘iz&ﬂﬁﬂ’] waninga
auguldasusmasn land %wound contraction Twifl 4, 6 uaz 8 Wil 53.29, 70.96
uaz 80.57% Mud1eay lusmeAinguaruqgulaiueinaand %wound contraction luiuf
4,6 uaz 8 LYiNNU 33.49, 50.00 LAz 64.76% A1NRIAU INNANIIANWIV I
Charernsriwilaiwat LLazatwe (2013) la@nw1n1519 chitosan-based nanofiber mats 715
§IUNFNVDY 3% alpha-mangostin dan13n1ovasunalunudnd wudnluiud 1 uaz 4
WRINTTIN TN ﬂéjwﬁvl,ﬁfu 3% alpha-mangostin fiber mats dressing {1 % wound closure
nnniedwiltisdaynusiadaisuisununguaiugu
I a [ a 1 6 & A Lo

AN UNE NAFOUAMULL NN B DLTANNLLIINIRWI (human melanoma SK-
MEL-28 cell; SK-MEL-28) W11 &173 Alpha-mangostin, Beta-mangostin L&y 8-
deoxygartanine A61A21UAVTNTHVAIRNTNRINITAGUIINITLITYVOILTAE L6 50%
(ICs) WYL 5.92, 3.55 Waz 3.83 pg/ml @1U&1QU (Wang et al., 2013)

2. UBU (Curcuma longa L.)

NI NIINITUANS LA NG 193 TIFE0 1210 1A 8 w1339 WAlIARIRIES
uilaunzuazlaie wAYadT9 suniEe uaNMele LARRAY KUBAAILAAILIN ATLA
WAUINLRINRA NIUALNANAAN LA LTARARINLAY AANIIANLEL INEILNEA LNTZLAL
LAkl

]1IRATY msﬁm“’zyﬁwulmﬁwﬁ'u |@wn curcumin, ar-turmerone, methycurcumin,

demethoxy curcumin, bisdemethoxy curcumin, sodium curcuminate (Gupta et al., 2010)

- qw%ima%’smwmawﬁufu

curcumin 1ussasfUsznaunanfiasranulwniaingu Snsdnsgninig
FINTNGE9 § WA curcumin laun anti-aging, anti-cancer L8382 wound healing activity
(Maheshwari et al., 2006) UNUINVYBIRIT curcumin ﬁwa@iaﬂszmumsmwamwahnﬂ
iwz“/ﬁi inflammation, proliferation L8z remodeling phase (Akbik et al., 2014) 3MNINLYIU
2V8J Kant wazatue (2014) vL@Tﬁﬂmqwfinao 0.3% curcumin b pluronic gel #aN1IRIELVA

unalunyiuinaufiiniieasiidae streptozotocin lasld excision wound model Wi
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Tuudi 7-19 mjwﬁ"lﬁ%’ums%’nmﬁm curcumin 3 %wound contraction ¥1nN318819%
ﬁfmﬁm"'mvmaaﬁﬁl,ﬁal,ﬂ%uLﬁyuﬁ'umjumuqu wananit wui mjuﬁ"tﬁ%’unns%’nmﬁm
curcumin FINNINFANIILRAIBANVBI inflammatory cytokines/enzymes (TNF-alpha, IL-
1beta w8z MMP-9) aﬂﬁaﬁﬁﬂﬁ%ﬂﬂ”@w’maﬁ&ﬁaLﬂ?ﬂULﬁﬂuﬁUﬂéuﬂaqu ANTETUVD9
anti-inflammatory cytokine (IL-10) asmﬁﬁfmé']ﬂ”tymmﬁ@l,ﬁaLﬂ%smﬁmuﬁumjumuqm
Wasth ‘17\1: NIzAUVBI antioxidant enzymes (superoxide dismutase; SOD, catalase
LAz glutathione peroxidase; GPx) FsnuamsanENtEansatsFlein curcumin dnadie
3282 inflammation VBINTELIRANIAILVBILKA NTABLERBIRBNITONLELIUATELIRANT
1 £|°11adLLNm:Lﬁimifaaﬁ’umiﬁw’mmaa nuclear factor kappa-light-chain-enhancer of
activated B cells (NF-KB) pathway 99 NF-KB LPNNTTGU6 TLRELRE AV Y ERIRDN G
kinases (AKT, PI3K ka2 IKK) 210318974289 Mohanty uazame (2012) ladnmnavas
curcumin loaded oleic acid based polymeric (COP) bandage §8n13W18UBI LN alu‘ﬂ‘k},
Und wudnluind 4, 8 uaz 10 wasn133n®n %H’Lumjuﬁ"l,ﬁ?u COP i %wound area
ﬁaﬂﬂ’haﬂﬂdﬁﬁﬂé’]ﬂ"’@maaﬁﬁlﬁaLﬂ%‘yuLﬁﬂﬂﬁ'ﬂﬂq’wmuqu wonaNitwudn Cop
INaaanITuLRAIaanad PI3K Waz pAKT protein 1m§m§"auwmmmhaasmﬁﬁfuﬁm”ty
maaﬁ&ﬁmﬂ%‘wLﬁﬂﬂﬁ'ﬂﬂajumuqu LRZWUITNNTUEAIBaNTEY NF-KB mRNA i
alfaunafianasituiu S9a1nnsansiluaaliifiuin curcumin fuadanisguds
PI3K/AKT/NF-KB signaling pathway lagfinaaan1srinaused PI3K was pAKT kinases
lfaanInszdun1sriniusas NF-KB gene 'ld Tnsdsnadaqnigudinssniauusiim
LWA HENITNNITBENONT IWIZHZNITENIELLE curcumin H90/ABENONT INTZEe
proliferation phase IMNTBINUVBY Kulac Lazamke (2013) taANBINAUaINTHE curcumin
danIINHIUKA (burn wound) lunumnasas wudlwiud 4 nasn1ssnums miuﬁvl,ﬁ%'u
MIINBIEIY curcumin TNIWBVBILNALTINIINGNAILAY lagfiuadonsAanyazay
299 collagen LRNNTEINaaLdaalng tAvNsaitawfia granulation wazLAnNTs
SﬁauLLSﬁuLmaﬁLf}aqﬁm%nmuwaaﬂﬁaﬁﬁfﬂé’mﬂ”@maaﬁ&ﬁaLﬂ%ﬂmﬁuuﬁm@;wmuqu
wana Nyt Iwsudl 8 uas 12 nasnIsnEILME ﬂéqi&lﬁ"l,ﬁ%'ums%'ﬂmﬁ’m curcumin
J3zaUv89 hydroxyproline Lﬁw'ﬁuazmﬁffm%m”mumaaﬁﬁl,ﬁaLﬂ%ﬂmﬁﬂuﬁ'ﬁméjwmugu
(p< 0.05) Durgaprasad Laz@ms (2011) WU %km@aaqﬁiﬁ%’unqs%’nwumaﬁaﬂ
curcumin 41 % wound contraction LYNfL 90.11+4.83 % @y nninad1ITipddynig
aﬁﬁl,fiaLﬂ%ﬂmﬁwﬁumjumuqu (66.64+2.5%) LLazWU’hmjuﬁVL@T%'u curcumin
gu1saanTzozanlunsastiotdelng (14 i) LANANA LN ARDEIAYNIIRD G

£

& a a @ ' o X e A =2 a a 4 @ @ =
LN@LﬂiﬂULﬂﬂUﬂUﬂ@Nﬂ'ﬂUﬂw (19 M%) WaNIINWYINNITANZIDY ] NLNEIVBINUEND
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RON3NBVIUNRINETENaTa IR wTH TaLr 9nnsANEIVes Kundu uazame
(2014) WU ILH3 fTu‘ﬁ'u 159 nalu petroleum jelly 85 g (gauze impregnated with
turmeric paste) 1NITDIABILNEA LUNTLEN M@Tﬁniﬁﬂ@;mmugu ( pyrogen-free
distilledwater-soaked gauze) laufl %wound contraction size 1u’Jvu‘ﬁl 14 \iNNU 5.78+0.01
lummzﬁmjwmqu § %wound contraction size ¥iNNL 62.71+0.01 LAZNANITANB VDS
Purohit wazame (2013) lanasaussanadisionuasannirviududaniswiguas
LN (excision wound model) 1%%1;}&571 WU ﬁuﬁ%%aﬁluﬂﬂm JLHNA (wound area) Tu
mg'uﬁ"lﬁ%’ummﬁ'@mﬂmflywﬁ'u"um@maaLLwaa@mmﬂﬂ'jwasi'mﬁﬁfm%’m”tymoaﬁ&fia
WIsuisununguaILgN Tagludufl 9 iy 0.09+0.65 mm? 91N3HUIN (200.55+1.42
mm?) LasUNAMISEININING 12 LL@i1uﬂ§jwﬂaqu6§al°ﬁ povidone iodine ointment LJu&a"3
NNATFIH VWIOVDILHAAARILWTUA O YL 34.2841.24 mm? uazuHamaAnlwiuA 15
wonnivintudiioniniedininansg 1w gnisululefdy &5 curcumin ey
LT 100 pgiml Fanisussnisasrslulefduves Vibio harveyi, Vibrio
parahaemolyticus Wz Vibrio vulnificus $95n138519ulaRNsuanas 69, 56 waz 79%
aNuENeU (Packiavathy ef al., 2013) uwa=danisussnsaiasinlanedudaanlsd 61,
71 U8y 62% AINAGU (Packiavathy ef al., 2014) 813 curcumin NANWENTY 8 pg/ml §
anssudinisafrelulaf§uaes Helicobacter pylor i umansziganainiiainy
L UNT% 0.5-4 mg/ml fszansnmlunssussmsiiamnizues S. mutans (Lee et al., 2011)

anuduny nagauauiduNvdaLsas lauadde (kidney epithelial cells of
monkey; Vero cells), Lsnaa‘%’a"himamwawamafﬁu (chinese hamster ovary; CHO cells),
L TRBNELSIAL (human bepatoma; HepG2) LLa:Léﬁaafu:L%m‘”]VLﬁjL%tyj (colon carcinoma;
HCT116) Wui1 ssanaanwiainguien 1Cy Winfy 21.7, 3.21, 46.6 uaz 39 pg/ml

ANRAL (Ismail et al., 2010)

3. "N (Areca catechu L.)

ﬂ’]ﬂ"ﬁﬂﬂdﬂ’]iLLWﬂgLLN%vLﬂﬂ L&Iﬁ(ﬂ ﬁi&&h(ﬂ amuﬁg\amﬂlmtazmﬁuaﬂ wnoa
Yrats uithawinras siwend sudasie dumunamindos uithndes

]1IR1ATY awsﬁm"'zyﬁwuluumn @wn isorhamnetin, quercetin, liquiritigenin,
5,7,4 -trihydroxy-3°,5"-dimethoxyflavanone, catechin, resveratrol, ferulic acid, vanillic acid,
5,8-epidioxiergosta-6,22-dien-3 beta-ol, stigmasta-4-en-3-one, beta-sitosterol,

cycloartenol Ly de-O-methyllasiodiplodin (Jaiswal et al., 2011; Yang et al., 2012)
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gNEMITIMNTaIRIN
- QNIEIWMIANLEL

NTIBIUVBI Huang wazame (2010) lddnmngnigiunmssnisuuasssana
frvazdlana niudavad A catechu §38815 catechins tiuasdUsznaunan
lagla 12-O-tetradecanoylphorbol-13-acetate (TPA)-treated human oral cancer SAS cells
WUINRINITASUINTSRI w8 TPA dan1stnfianin cox-2 lananudutu
0.1-1 pg/mil TagrunszuIwMsSLEINsUReIB0nuasbu ERK wonannitldanenluszay
gainasasnudt nminasevlaslinunasssfinasaiadivazlanainiuiavas
A. catechu 191@ 1 uaz 10 mg/kg/day Lwiaan 5 3% a1WNT0EUSINTUINEEIINNNT
L%ﬁﬂ’sﬁ’]ﬁ’m carrageenan LazaalIu1muad PGE, 1¢ 37n31897%v8 49 Bhandare
wazame (2010) lddnengnieunssnisuuass1ssnaaly hydroalcoholic MMNLUEATD
A. catechu luszauaainaaaslasld carrageenan-induced rat paw edema model W17
WEIIINNITLRIALINA2 Y carrageenan 1 waz 3 Talag 8138NARIY hydroalcoholic
IINLNEAVDI A. catechu W1@ 250, 500 ez 1000 mgkg 81813nsUsIn1TU w6
asmﬁﬁfﬂﬁ'm”mumaaﬁal,f'ial,ﬂ%'ﬂuLﬁﬂuﬁun@;wmqu Khan uazams (2011) la@nsgns
AIUNITONLELVD aqueous fraction INNEAVDY A. catechu lasld3F carrageenan-
induced rat paw edema model WU Aiww1@ 100 mgkg sasadwmssniaulauandns
GHERFHER LTI RTEH wananit §n15193% PGE,-induced rat paw edema model
LR arachidonic acid-induced rat paw edema model WU’j’]%ﬁ'\‘imﬂmﬁmﬁ’lﬁ’m PGE,
LLa e arachidonic acid ‘ﬁIL’Jm 1,2, 38 4 ‘fi’I’JISJG aqueous fraction ¥41@ 100 mg/kg
é’(’]&ﬂiﬂET‘UE%dﬂ’ﬁﬂ’]&l“ﬂa\‘ii’j:\‘]LYT’MHVL@TE’Jﬂﬂdﬁﬁﬂﬁ’]@ﬁgﬂ’]dﬁaaLﬁiaLﬂ%UULﬁﬂﬂﬁﬂﬂ@:&l
ALY nnawistitaninsnetueldingnishunmssniauaas A. catechu 1ukannan

MYSULINTLEAIaaNUas PGE, Waz arachidonic acid

er

- ANTAaMIIRILVBILNG
PNMIANB VB Verma wazatwe (2012) lEa13anaal81anIuaaanniuaanunn

@an13TNBIUNA (burn wound model) lunuun wudmunguldsussananiuia
%mﬂﬁm‘smﬂmaumaﬁﬁﬂiﬂmjmmuqu Taedl %wound contraction Wi 15 LYinnu
94.7622.52% slmm:ﬁmjumqu%ﬂﬁ%'um%aan 3 %wound contraction 4IuN 15
WiINNLU 58.55+1.18%

Qf a di
- QNINNTININEU Y

PNNMIANWINBUAINRNDI FITFNANNLNRARNINNANULTNTY 16.67 pg/ml &
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E]‘Ylﬁgfﬁ_l Eiﬁ:llll quorum-sensing U84 P. aeruginosa (Koh and Tham, 2011) Khan LLae
Atke (2011) WU RIIFNAGILLUNIUDN LAY aqueous fraction ANNLURAVDY A. catechu
ﬁqw'ﬁ‘féﬁua%aﬁmz DPPH laafien ICs, LYNAL 5.34 uas 7.28 pg/ml aNsaL
anuLduny nMInaseuaNnuduRsaalraauziTILa1wa (human MCF-7 breast
carcinoma cell; MCF-7 cells) WU31 8138NALNIBEANNKHARUINAAT ICs LYINNL 775.1

pg/ml (Anajwala et al., 2010)

4. T1I813 (Oryza sativa L.)

ATIENIINITUANSULHB Y T171815 TRNURBURINY 11399198 wAaIng
uindiom ugsindnduwuds wiaw uite @‘hmauﬁ'uﬁﬁqﬁuﬁamﬁmﬁuﬂ”u

miﬁ’lﬂ”tyﬁwuluﬂ"]’; loun arginine, alpha-tocopherol, gamma-oryzanol, phytic
acid, lysophosphatidylcholine 8¢ phoshatidylcholine (Chung et al., 2005; Henderson et
al., 2012)
gninsEinmaastings
- QNIEWMIENLEY

nnMsAnEfeuniniues Shalini wazams (2011) le@nwasatadiunuas
971 Oryza sativa L. wuin@gnaaunssniau %ammmﬁ'uifomimmu%nmé:uﬁmhﬂﬁ
laplda% carrageenan-induced rat paw edema LRZINNNITANBEIVEY Kitisin LATA e
(2015) "L@Tﬁmmn%%umﬁ'nLawadmiaﬁ'@mﬂﬁnmzlw"'uif@m6] laun Tt noa
T unHeI67 waziIrauia I@umsmaauqﬁfﬁufﬂ pro-inflammatory cytokines (IL-6,
TNF-alpha and NF-keppaB) $9nasauai835 ELISA technique 31nn13153 211678
lipopolysaccharide 14 human promyelocytic leukemia (HL-60) cell WUINRIIFNAINTI?
FITRIATINITDE LSS TNF-alpha Laz NFkB 1@ wazdisunsadudinisadis NO
la@snee

anuiuis nasouanuduindeiraduzisilon (COR-L23) wazimadiilaLiie
MHLHET (MRC5) WU 8138nanaalinasuaingiian 1Cs, u1nnd1 100 pg/ml (Uttama
and Ittharat, 2010)

452 MIANENNINITINMNUDILNFUUHE

Chusri uazame (2012) ld@nmngnivasasanasiolaninanaindisus g
wnadannisusInsatsuazn1sriiatslulefsy Aat9aniTe Staphylococcus
epidermidis ATCC 35984 WU311A2 0L TuT % 0.63-5.00 pg/ml §101TDRANITHINS
Tulofsu'ldUszann 30-40% wazfinudutu 10 uaz 20 pg/ml §1W1I0VATY 7-day-
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old staphylococcal biofilm 'l& 90%

Chusri wazame (2013a) lddnmgnivassnsanadislaninasandsus g
LLNa@iaﬂ’ﬁETUEﬁ‘lLLazﬂ’liﬁ’m’vaUIa‘Warw ﬁa%amm%a Pseudomonas aeruginosa
ATCC 10145 Gadwdarislsaivnliinnmunaiuaaaiiaiia waziuanquasniaia
WHADILI LN 89U 81U laald3F crystal violet assay WUINENIENAGE
LEVNUERTININFNUULNAT AT NTU 62.5-1000 pg/ml sansnsuginsaolulefsa
N8 P. aeruginosa ATCC 10145 leaghafiindaynisada wenanitnuitansana
FIULENIUENIINYIFUIULHATAMNLTNT Y 62.5 pg/ml srunsnvinaslulafss (old
biofilm) fig319a1n18a P. aeruginosa ATCC 10145 ¢ 97.3% wasnsldmsnasauiiu
1287 24 T,

Chusri uwazame (2013b) lddnmgnidunIsniaUaa9aIaRasIgLaNIKe8aN
FISUENFUIHUHE WUIENTDEUSINNTEIS NO Saluansdanansuesmssniay an
macrophages RAW 264.7 cells ﬁgﬂmﬁmﬁﬁﬁ’w lipopolysaccharide b6 lasfi@1 1Cs,
WiNNU 71.06 pg/ml LLa:ﬁnﬂwamiﬁnmqﬁ%ua%aSaiz WUIIRINTDIuaYA Bz
DPPH uas hydroxyl radical ba@ laafidn ICs 1AL 19.24 Wae 13.58 ug/ml A1NE1GL

Chusri uazamiz (2014) ladnsgniguuuailissvessnsanasiianinesan
FSULIENIBLHS WU F61 MIC daLBa methicillin resistant Staphylococcus aureus
(MRSA) ez methicillin-susceptible S. aureus (MSSA) a%ﬂuma 3.9-7.8 pg/ml

Chokpaisarn Laza e (2019) VlﬁﬁﬂmwamaamammmaﬁlugﬂLmuﬁm‘“mianw%g
dululaf§uiasanniio P. aeruginosa ATCC 10145 WUN NS auNBILHARNNNTD
dudiusziaaslulefsyldadadtodmaynammaseudosaunuunaiduian
3 77 lug

wonanit maQ‘ia‘i’m"tﬁﬁnmqw%%mmﬁnmuu,a:t]ﬂ%%iamsmwamwalmm”u
§ANan0d (preliminary study) IINNNINARBLNIFIUWNNTENIELVBIUNTHFNIULNS LA
145% EPP-induced rat ear edema WU31 INTUFNNWUNATIANULTUTY 4.2 ez 8.4% wiv
fumliusudsmssniauldnasanmsmitensindrs EPP fiaan 30 wft 1 ua 2 59lag
LazINNMINATELANIA WM TENLEUBaITHIsIwLKalaelE3 carageenan-induced rat
paw edema WU7IN N A RANBULHANAN LTI 4.2 Uaz 8.4% Tumlsiugusanssniay
lanssannamnileatinee carrageenan Maa1 1, 2 wAz TAlN9 WRZAINNITANBAONT.
P09 ARITIMUNARANITNTY 4.2% damImpvaIuHaluRmLInIYU (GKiel) lawld
5% excision wound model WUFIENDAIFNNWLNETIANTNTY 4.2% Juwiliusaasalw

= . ! o A [ a ' ] oo P 4
ﬂ']TVY]ﬂ?Ja\TLLN@L?'Jﬂ'J']ﬂQ;Jﬂ'JUﬂ‘N I@]Uiu?uﬁ 5 ARINITNALLNR ﬂ@iuﬁvL@iUﬂ']%Nﬂﬁ
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%wound contraction ¥1MN31 90% wazunantaadnluini 13 Lwiluﬂ@:wmuquﬁ
%wound contraction e 74% uazina lineluing 13
ﬁi’]ﬂmumiﬁﬂmﬁau%ﬁnﬁ%ﬂﬁw@aaumwm@T’maaa’liﬁ%ﬁﬂ”rylumammma
uuy pnasouuHudaunalaaldani1iise (freezeithaw cycles) iNInasaus1uwIn 5
90U wuiwmammmalugmmumL@‘%ﬂmLLN’%%LLNaﬁaumuam'g:m’aﬁﬂ%mmmaa
alpha-mangostin W&2 cucumin L¥inNU 0.36 WAz 0.49 mg/g MURIAL LAZHAIIINNITHI
ann:n’amamml,walugﬂLLuumm%‘wLLNufl@LLwaﬁﬂ%mmmaa alpha-mangostin A7

TuaneAUSunaes curcumin aaasagvdinuinynvsialailiouifiaunuansudn



A19199 5 The biological activities involved wound healing of herbal components in Ya-Samarn-Phlae.

Herbal components Wound healing activity” Other biological activities involved wound healing®

Garcinia mangostana - Enhancing wound contraction, shortened - Anti-oxidant effect in DPPH assay

(pericarp) epithelialization period and increased tensile - Anti-oxidant effect in DPPH assay and NBT
strength reduction assay

- Increasing wound contraction rate

- Increasing thickness and density of collagen

- Anti-microbial activity against S. epidermidis and

S. aureus

- Anti-biofilm development activity of P. aeruginosa

- Anti-inflammatory effect in rat models. Decrease of
paw swelling by carrageenan injection

- Anti-inflammatory effect by inhibition of inducible NO
PGE, and COX-2 synthase

Alnformation was obtained from Nganlasom et al., 2008 ; Nainwal et al., 2010; Fitri et al., 2016; Sugihartini and Wiradhika, 2017

BInformation was obtained from Puripattanavong et al., 2006; Chomnawang et al., 2007; Yincharoen, 2014; Kumar et al., 2015; Chusri et al.,

2016; Liu et al., 2016

29



Gl'li’ld'ﬁ 5 (Continued)

Herbal components

Wound healing activity”

Other biological activities involved wound healing®

Curcuma longa

(rhizome)

- Enhancing fibroblast migration, granulation
tissue formation, collagen deposition, and in
general re-epithelization

- Increasing the amount of type Il collagen
relative to type |

- Increasing biosynthesis of extracellular matrix
(ECM)

- Improving wound contraction by increasing
the production of TGF-beta and therefore

increasing fibroblast proliferation

- Anti-oxidant effect: reduces oxidative stress by
reacting with free radicals or reactive oxygen species
(ROS) and acts as a free-radical scavenger

- Anti-microbial activity against S. epidermidis and

S. aureus

- Anti-biofilm formation activity by P. aeruginosa and
inhibition of quorum sensing (QS) genes

- Anti-inflammatory effect by inhibiting the activity of
NK-(kappa)B transcription factor, reducing the
production of TNF-alpha and IL-1 cytokines

Alnformation was obtained from Akbik et al., 2014; Mohanty and Sahoo, 2017
BInformation was obtained from Akbik et al., 2014; Moghadamtousi et al., 2014; Afrose et al., 2015; Gupta et al., 2015; Chusri et al., 2016;
Mohanty and Sahoo, 2017

€9



Gl'li’ld'ﬁ 5 (Continued)

Herbal components Wound healing activity” Other biological activities involved wound healing®
Areca catechu -lImproving wound contraction by activation - Anti-oxidant effect toward DPPH radicals, hydroxyl
(seed) p-Smad2 involves up-regulation and activation radicals, iron (ll) chelating and lipooxygenase

of TGF-beta - Anti-microbial activity against S. epidermidis and

- Enhancing accumulation of dense bundles
collagen fibers

- Increasing the expression of VEGF in
wound area

- Enhancing the tensile strength of granulation

tissue

S. aureus

- Anti-inflammatory effect by inhibition the carrageenan
induced inflammatory edema, PGE, lavels and
inducible NO synthase

- Anti-inflammatory effect by regulates COX-2

expression

Alnformation was obtained from Khan et al., 2011; Verma et al., 2012; Maria et al., 2016; Sekar et al., 2016

BInformation was obtained from Ahn et al., 2009; Bhandare et al., 2010; Huang et al., 2010; Khan et al., 2011; Chusri et al., 2016

Y9



Gl'li’ld'ﬁ 5 (Continued)

Herbal components Wound healing activity” Other biological activities involved wound healing®
Oryza sativa - Promoting cellular growth - Anti-oxidant effect by DPPH radical scavenging,
(seed) by upregulation of IGF-1 ferrous reducing power and lipid peroxidation inhibition

- Anti-microbial activity against S. aureus

- Anti-inflammatory effect by inhibition of pro-
inflammatory cytokines (IL-6, TNF-alpha, and NF-kB),
NO production, MMP-2 and MMP-9 activities

Alnformation was obtained from Oh et al., 2016

BInformation was obtained from Pumirat and Luplertlop, 2013; Kitisin et al., 2015

G9
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6. MsnmwIanInaaasnlmdulananisanslsawnm

15@AL1U1%91% (Diabetes mellitus) Aeananuialndvasinaniefiigateny
ATZUIWANTLNLORTY I@mﬁmm@;mmﬂmmﬁ@ﬂﬂﬁﬁ%agﬂﬁﬁmwaamaﬁéfvdawﬁo
V‘imﬁ’rﬁ'a%aﬁwgﬁu (insulin) ‘lumimuqm:@”uﬁmmlmﬁam I@Uﬂﬂaﬁﬁmaﬁﬁ’]g
leiaﬁs"mmULﬁﬂIﬁLﬂuwﬁaaﬁuﬂwUlﬁﬂﬂiﬂauqmaaﬁwgau WINLNAANUAAUNG TRINA
lﬁiwmwéﬁﬁugﬁﬂﬁﬁaw%a%qamwéﬁﬁwﬁu %‘%"amaLﬁ@%ﬁﬂﬁusgﬁuﬁﬁgaaaﬂuw
laaursarinaulaandnd Lﬁaamﬂn’nzga@iaﬁwgﬁu ﬁﬂﬁﬁis@"’uﬁﬁmalmﬁaﬂgd
(hyperglycemia) wazvnifiennuanUndduluszazoniasrinliiAnnazunsndandng 9
1 nemsNasiniiugas maianuAaUndlunszuInmIavasure nalWiAnuns
13033 lsaluszuuvaaaidaauazanad wazn11zlanns Tsainwwinduwnisznn
9 9 Lwanoziia udrfiafinuleduasde type 1 uas type 2 diabetes (King, 2012)

- Iiﬂl,mws’m%ﬁ@ﬁ 1 (type 1 diabetes, insulin dependent diabetes mellitus oh)
IDDM) usfiafiny levias FUAGLAaNNN T unnIaITINMeiinsiae beta-cell 3
DwaasaisBuginlududen niaanaaziunit lsadunidaies (autoimmune) fils
ﬁ‘hLﬂmTaavL@T%'umﬁﬂmI@Umiﬁﬂﬁuqﬁmﬁamuqm:@"’uﬁmmlmﬁa@ Haganena
Lﬁ@mazﬁﬂmalmﬁa@goLﬁu"l,ﬂﬁammuﬁ@mauﬁa@Lﬂuﬂmmﬂmsﬁi@u
(ketoacidosis) ¥ lAnuaaduazifadia ﬁ'ﬂwulugﬁﬁmqﬁaﬂ wazdliziinanan (Belle et
al., 2011)

- Iiﬂm’maﬁu"ljﬁ@ﬁ 2 (type 2 diabetes, non-insulin dependent diabetes mellitus
%38 NIDDM) Husfiefiwuios %ﬁ%ﬂwlwmem%ﬁ@ﬁiﬁamUﬂ'amﬁmm%”ﬂmawé;a
TR Lwiﬁwgﬁuﬁﬁéfoaanm"l&immmﬁwmu"l,ﬁmuﬂﬂ@ %%al,ﬁ@ma:?iyaﬁwgﬁu
(insulin resistance) %ammm%’nwﬂ@mmimuqummw%a%’uﬂi:mumhuﬁay NNWU
lu@fggamgj gﬁﬁﬁmﬁfﬂ@ﬁmn $WI021ANTBBNTNRINTEY I@mawnﬁﬁﬁﬂi:fﬁqﬂﬂalu
asauasathedslsaunwIusiadn 2 330698 (Kahn et al., 2014)

Tuagdulsawniu Lﬂﬂiﬂﬁdawamzmu‘luﬁmaudaqmmw%% LB
LRZRIAN LLazﬁLLmIﬁwaoﬁhmugﬂmﬁtﬁu"fuamﬁmﬁaﬁ'ﬁiaﬂ ?iaﬁmssg’ow”@umm
TnaitieasneLNwIHasaaLitas mzumauﬁt%m”tysluﬂﬁw?umm fa n3Ansnalng
sangnasazanudninvaselugainasssnedzifinnnulssasonaunimasey
do'luluaywed FawnTleaatnasasiialnluieadnuie1snu lsauiniunie
AzunINgandng 9 Afiaanlsniuanam f'fiagnﬁ@ﬁmm:w”wmmguafjwa@imﬁaﬂu
290 leur nslFaaiadl 15w streptozotocin uaz alloxan WagnihldiAansumim
haf 1 §run13gnirliiianiizivinanuriied 2 9199145501519 w074
dauﬂizﬂawaa"Lmﬁ'uiuﬂ%mmga Lﬁiaﬁ'ﬂﬁﬂﬁ%wﬁ@ma:ﬁm LLazma:?TaSwgﬁu
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WANINADNNINNANINNIT A BUED SITNTWAWIITANI G tNaTnINA1IZILIRIWLR
v A v A a n&' 6 v 1 £ L < s o’n:l'd
Indidssnunifiadulunusd ldud mawamwusnssununaassdumonuindanig

LW LD wa % (Jarukamjorn et al., 2011)

Yo ¢
mslraainaaaslunis@nslsaiuininm
=2 o ¢ AaA = @
TNNURANTANBIAIZV DI LTALANBlRFATnaaasndnsAnsuaznanuwl?
A ) = A | v
foultwwduluiaalunimenas Ssmwnsautseaniadu luaanunaasslsawnnu
a { A & v o o v A . .
sfiaf 1 Tafnslueanuy mMslgansialaninliiinn1ziu1unw (chemically induced
type 1 diabetes) uazn1iwaurnugnIsnldidunyanoWuininiiziuiniiu
(spontaneous autoimmune models of type 1 diabetes) lugruveslutaan unanad
Tsawnwnuaiian 2 laun spontaneous type 2 diabetic model (obese LLaZ non-obese
model) uaznisliomsniiaudsznavvasludiludSunmgs (high fat feeding) tialwnu

ETauLLaxLﬁ@m'J:ﬁa@iafﬁwgﬁu (King, 2012)

I&lLﬂﬁﬁ%ﬂﬂﬂ@dt‘iﬂﬂﬂﬁ’ﬂ%‘ﬁﬁﬂﬁ 1

é’ﬂum:ﬁwﬁymaﬂimmmmmﬁ@ﬁ' 1 fe piidumusesignmeiniinaiy
beta-cell s'fidLﬂmsﬁaa(a%”wﬁwgﬁusluﬁuéau w308193z138n17 laadunfidaies
(autoimmune) ¥l¥dauunwiasvasnisaiedugin luluieanynasssiionliny
spontaneous autoimmune models of type 1 diabetes 314 2 a’mw”uﬁf @ non-obese
diabetic (NOD) mice L.z Biobreeding (BB) rat (Yang and Santamaria, 2006) 1a® BB rat
ANWAIINNINMIHFUNUTWULA1I&BLEEA (outbred rat) EL‘I,L‘V\‘EL Wistar rat ez NOD
mice QNWAIKINIIINNITHIUNUTUUUEIBLROALABINY (inbred rat) YBINYFIIWUT
Cataract Shionogi (CTS) mice #4713 2 aww”uﬁfa]:ﬁ&'ﬂwm:ﬁm?’mﬁ'u Ao TWUNNT
LEAI08NVBINZUREIZNAN (polyuria), ﬁﬁﬁmaﬂgiﬂﬂuﬂama: (glycosuria) Hwiin
%$08 WUNNTUNINTUealRaaT I Tia lymphocyte U312 islets of Langerhans 284
audal beta-cell QﬂﬁwmﬂdaNaslﬁhjmu']ma%ﬁaﬁwgﬁu"lﬁ %Hﬂ@aaﬁaﬁmmﬁnﬁuﬁ
azﬁaa"tﬁ%’uﬁwgﬁuashwial,ﬁaﬂum‘sﬁﬁd%% wwdsanulaiwinusfion 1 luau
(Pearson et al., 2015) #aNINNNI LG spontaneous autoimmune models of type 1 diabetes
gafinslaansiaditniinliiAinn1ziu1nn (chemically induced type 1 diabetes) l@an
s lapssednfonlds 2 viia fa streptozotocin W&z alloxan (King, 2012)

M3 streptozotocin (STZ) ﬁ'ﬂﬁﬁmaummmluﬁhkmaao STz usvdsznay
glucosamine-nitrosourea AN TITUTIA nalnvay STZ ﬁmmmfmﬁﬂﬁﬁmuwwmu

Lﬁmfadﬁ'un’mﬁﬂagtgaamz L% superoxide, hydrogen peroxide Laz NO Wudw 819
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STz finalnmudhgiradisuasnunmsinglasidgiaas Toofldsdudasuge Glucose
transporter 2 (GLUT2) idudshwidngioad waziile STZ vingirasueasaudauazinin
IWiAaU{ATe" alkylation dsnaliiinn3vinans beta-cell asuu STZ Samursasninle
Aanzwmnuwaian 116 (Wu and Yan, 2015) %wmmaomiﬁlﬂuﬂﬁfﬂﬁﬁua%i
nuanuuanddluudszmoRuivaInYNAnas MnMsAnsnaunii woirvweves
g13 STz Altlun st ldAaiuinanwriadi 1lunyuIn Aa 25100 mglkg
(intravenous; iv) 1u°11m:ﬁ%wmé&’éfaﬂﬂuﬂ?mm‘ﬁ'gdﬂdﬁ (Abeeleh et al., 2009) Arora
LAzATLE (2009) WUAN STZ 111a 180 mg/kg (intraperitoneal; ip) ﬁ’]&l’ﬁﬂ“ﬁ'ﬂﬁ’ﬂﬁ'ﬁwmﬁ
(Swiss abino mice) Aanziumnusied 116 waannisEnswudnssnginiag
LUARITUERE STZ 1@ 180 mglkg (ip) bRBIATILEEN ﬁﬂﬁ%}m@aaamﬂ 214 8 @2
N ﬂﬁi"ﬁ'ﬂﬁﬂﬁ%wﬁ@mazmeﬂmﬁiaﬁﬂuﬂsﬂLmsﬂéﬁaumﬂme'mslm:mzmq
019ld STZ Usanasdnlumstninlifalsainwnu

11714 alloxan Tnin1ziuIIIRluRNAaEY alloxan

a

\uaunusvadlnifidu (pyrimidine derivative) fina'lnidngioadlas GLUT2 uaziiua
¥inane beta-cell LTWAEIND STZ uazdidnadusansvineuwuesonlad glucokinase 1u
swmesseansntninlfiAanziurusiadn 116 Suwevas alloxan Alluwnstn
ﬁm’nummmluﬁkm@aad faunand19nn NNsANIITawRINI WUIN1Tae
alloxan 3@ 150 mg/kg (ip) Ly Swiss albino mice Re9n39L8 87 sanndniliny
Aanzvuaiiadt 116 lagfiszausindealudoariniy 300-350 mg/dl (Belhekar
et al., 2013) 3NINYINBVBY Feshani azamwe (2011) n3lT alloxan 2119 100 mg/kg
(subcutaneous; sc) SLWEL Wistar rats 1ie9n33L881 mmm’ﬁ'nﬁﬂﬁ%ku,ﬁ@mazmewu

fiaf 1 1o lasfiszausindoalutdaaninnin 250 mg/di
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Tawnanygnaasslsaiwnwinusiai 2

o

1. mﬂﬂﬂuL@aﬁﬁmiw‘“@umw”uﬁqﬂﬁulﬁﬂu%ktmsl uﬁ:ﬁﬁm’mmmmmﬁ@ﬁ 2
(spontaneous type 2 diabetic model)
1.1 Obese (ob) models of type 2 diabetes

ob/ob . IS A a o 6 . A a &
mice Lﬂu%‘hmLﬂ@]ﬁl’mﬂ’]‘mmﬂwugﬂlad leptin (Lep) gene NiN@VLD

- Lep
@nuﬁiimmaé'fia"L@T%“ummauw”ug{mﬂ%kt C57BL/6 mice lasfinnuunwiasuas leptin 71
851901910 ob gene Duiduldsdurninfisssuusanoasdlaiulusy hypothalamus
I{WB8ARINBLINETANT (Ahima et al., 1996) soralinuiuamsludSanaann tianaz
DATUUT Lﬁ@mazéa@iaﬁugﬁu (insulin resistance) ﬁﬂﬁﬁizﬁuﬁﬁma’twﬁaﬂgai‘fmf}a
flany 4 dlad LLamzﬁmwL°1Tu°ﬁ”w11aasm”m{mmlmﬁa@gaqﬂiuﬁ'sa 4-5 17a%
(Lindstrom, 2007)

db/db . c: A a e ) 4
mice Lﬂu%‘l&mmmnﬂﬂ’liﬂm BNV leptin receptor (Lepr) gene ¥

- Lepr
Lﬁ@i‘fmaomumwmﬁ%ﬂﬁ%’umwaww"’ufmﬂ%% C57BL/KsJ mice lasilanuunnsad
284 leptin receptor TIMTENASUAY leptin U512 ms arcuate nucleus of the hypothalamus
(ARC) %dLﬂuG‘i’leﬂwadL"'ﬁaé‘ﬂiza’mﬁlﬁwﬂ’s’maEl’mm‘mi (orexigenic neuron) LLaE
Lmaﬁﬂszamﬁa@mmaﬂ'mm‘mi (anorexigenic neuron) 5]?\‘1 leptin Lﬁia’a‘i‘uﬁlu leptin
receptor %:Lﬁlumiﬁ’m’m"uad anorexigenic neuron LLazﬂ'uﬂgamsﬁwmmaa orexigenic
neuron ¥l#aannuasInamis uaziuamisleiasas waiannuunwiasaas leptin
receptor 9:v1# leptin limusnasngnslea %‘aﬁﬂﬁ%wﬁ'wm’mamﬂmms a1
DU V‘iﬂﬁﬁi:@”ﬂﬁmmimﬁamga%mﬁaﬁmq 2 FUANY uazazdanulutuua
s:@”uﬁﬁmalmﬁa@gaq@lu"ﬁaa 3-4 \@8% (Srinivasan and Ramarao, 2007)

- Zucker fatty rats (ZFR) %Hmaaamﬂwymj ZFR Lﬁ@ﬁnﬂmiﬂmﬂw"'ufmao leptin
receptor (Lepr) gene %é’amnmmaww”ufsmiw Merck M-strain U Sherman rats §9Wa
‘Lﬁl,ﬁ@msmﬁmﬁﬂﬁ%Hﬁma:ﬁummsma: LRZLNANINNEI luﬁaaaﬂq 4 gdondh &
wauduriuluieags ussliansozvainnzunindeuvasliniumwnu fe Gazavlvaiu
1uL§a@§o u,azﬁmwm”uiaﬁmgaimﬁm WONINIASINLINAAANMNUN N8IV glucose
tolerance (Srinivasan and Ramarao, 2007) LLazLﬁaLﬁ@mm auw”ufn%iwmmﬁa@
LB w09 ZFR thib ﬁ]:ﬁalﬁl,ﬁ@minmﬂw‘"uﬁ: whm(ﬂamﬁmmamaaﬂmaamaxﬁﬁ
duginluiiaags L%Uﬂaww‘”uff:’h Zucker diabetic fatty rats (ZDF) %aaww‘”nfﬁazﬁ
iwineatesnin zFR LL@iﬁmwguLLiwaama:ga@iaﬁwgﬁumnniﬁ LAZLAANIT

apoptosis U84 beta-cell §9 (Pick et al., 1998)
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1.2 Nonobese models of type 2 diabetes

- Goto-Kakizaki (GK) rat fa %Hmaadﬂs:mw polygenic model of type 2 diabetes
%61ﬁ§UﬂW§vauﬁﬁﬁUWvu‘Dﬂﬁ’Li‘qu%JL@ﬁ%kkLU’]%’J’]WHﬁ@]ﬁ 2 woulddau ud 1973 windse
831 Goto ua Kakizaki 390 Tohiku university Uszinadiu ldi3udnulasnsimy
maaaamw”uﬁf Wistar rat #7M@&al glucose tolerance test (GTT) lasfaunInasauia
ﬁ’]i%ﬁﬁ’]@]’lalmﬁaﬂLé&lﬁ%ﬂladﬂkﬁqﬂ@ﬁ LLa:ﬂaumia:mﬂﬂgIﬂa PUNA 2 g/kg lﬁr‘fu%k
GERK vaﬁ'dﬁnmfui'mm”uﬁﬂmalmﬁawé’amﬂﬂaumm:mmgiﬂa faan 30, 60, 90
Lag 120 W Lﬁaﬂ”mﬁaﬂwhbﬁﬁm'smmiaﬁm’mﬂg‘[ﬂa (glucose tolerance) ﬁaﬂ}}ﬁ'ﬁ
seautinanaludaauinninmiairiniy 200 mg/d ivaan 120 wil wasnaaunglos a1
Naww°u1§ﬁ'u LLazﬁﬁéugﬂﬁ"l@Tﬁnﬂmswaww”uijﬁ’mfu ANAFOU GTT S1LTwdn uaztdan
%Hﬁﬁﬂwazﬂu@iaﬁﬁmﬁaﬂgiﬂa AHEUNUTHBULY repetitive breeding luanuiRaaidninu
IWIURA T G'fiwé'aa'mmmamw”uq{ﬁ?uﬁa&lﬁl,ﬁ@miﬂmslw”uf Tagwuin Wunanadl
3&@13&’1@1’1611%@6@gdﬂlmza@mwﬁ (fasting hyperglycaemia) S'fi\‘igdﬂ’i’mkl,ﬁﬂaﬂi:mm
50-55% UaztAn1waslassIsuTa G'fidNamiﬁﬂmmmma%mﬂmmwﬁmaa polygenic
traits L@@NIN special diabetes gene (Goto et al., 1975; Goto and Kakizaki, 1981) Taslu
Wih GK rat @ unidvad quantitative trait loci (QTL) Ut chromosome 2, 4, 5, 8, 10 L&
17 ‘ﬁ'mmmmuquﬁﬂwmwa\‘lmiu,amaamlammmu@iaﬁﬁmaﬂﬁiﬂa@foLL@iﬁﬁLﬁ@%a
ldTumydionaanswugnsuaniugin vld vy GK rat fanwolndidosnuiiin
TsaNwuwiaf 2 I@ﬂé"ﬂﬂm:ﬁ"ﬂﬂﬁwﬂuﬁﬁ GK rat uazf11813ALLININULTAIGT
A13197 6 LAZIINTIBINUNL Wi GK rat ﬁﬁmﬁfﬂ@Tﬁ@iﬁﬂdmgﬂﬂ@ﬂizmm 10-30%
ldnulaifianiizdau ﬁsz@”uﬁwgﬁuslmﬁa@@%ﬂ (hypoinsulinaemia) dnsa¥191inana
ﬂQIﬂﬁ‘ﬂ’m@TﬂJLﬁlumﬂﬂ“fu AANNIFIUATIZN glycogen 3nnglaw aansgadunglasldldly
nfutiteansuaziitoiio lusu ﬁmwunwiawaommwu@iaﬂgiﬂmmzwu
mazl,m'm%amaﬂ‘mmemvl)ﬁ@%m@imq 2 §Ja¥uIn (Ostenson and Efendic, 2007)
uaﬂmﬂftwmwmmunwiawaaﬁﬁmaﬂgﬂﬂa@iamsm:éjumwéﬁﬁwgﬁumn beta-cell
fuﬁmm@;mmﬂmw‘imﬁﬁﬁﬁﬁ@ﬂﬂﬁmaa ATP-sensitive K+ channel W&z L-type Ca**
channel (Tsuura et al., 1993) WALW&I3N 8 FUAH ﬁ]zwuma:ﬁmmlulﬁamgol,l,uumﬁ
uazdauiiasinszuziaa1wIn (Mrialles and Portha, 2001) MINWWIABIUNUT GK rat
surainunldidulaeanis@nsrinirzunndanvaslsaiuiniuinuluawle g
peripheral neuropathy (Sato et al., 2003; Brussee et al., 2008), retinopathy (Yagihashi et
al., 1982) uaz diabetic wound (Al-Mulla et al., 2011)
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19199 6 The characteristics found in GK rat and diabetic patients. (Akash et al., 2013)

Features GK Rats Human
Insulin response to glucose Decreased Decreased
Insulin response to GLP-1 Increased Not determined
Glucose oxidation Decreased Decreased
GPDH activity Decreased Decreased
ATP/ADP ratio Decreased Decreased
GLUT2 Decreased Decreased
Glucokinase Decreased Decreased
ISR2 Decreased Decreased
Pro-insulin/insulin ratio Increased Increased
Markers of systemic inflammation Increased Increased
Lipid profiles Increased Increased

GK: Goto-Kakizaki; GLP-1: Glucagon-like peptide-1;

GPDH: Glycerol-3-phosphate

dehydrogenase; ATP: Adenosine triphosphate; ADP: Adenosine diphosphate; GLUT2:

Glucose transporter; IRS-2: insulin receptor substrate-2.
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- Spontaneously Diabetic Torii (SDT) Rat A& WWE SDT AW ﬂW”%ﬂmjﬁ
AANISUIRINHTTRAT 2 TULIANTITUTIR NNNNTH aww”ufﬁkl, Sprague-Dawley rat
%d‘lﬁﬂumﬂw‘“ufﬁuﬁ’nﬁ@ 289 SDT rat lagaeWUANBIULUINITLAA glucose intolerance
lidszaunglaaluifongs ﬁizﬁuﬁusgau’l,mﬁa@@%’] wazlinazlasndimaladluiioags
(Shinohara et al., 2000) 189310 SDT rat ﬁm’s:ﬁmmimﬁa@gaL'%‘Da%'ﬁa"l,éﬁ'un'ﬁw”wm
duluaalunsld@nsnzunsndauvaslsaunwng ww Maziwminuinaadszam
a1 UaudszaInantay wazlsalaganniuinii (Kakehashi et al., 2006; Sasase et
al., 2013)

2. msmﬁmm@hzJmmiﬁﬁmuﬂi:nawaa"lmﬁ'uluﬂ%mmgo (high fat feeding)
Im@aﬂ'ﬁmﬁﬂ’aﬁwﬁ"ssJmmsﬁﬁmuﬂszﬂawaa"l,mﬁ'uﬂ%mmgﬂuﬁﬁmyw”uf
C57BL/6 mice uaz Sprague-Dawley (SD) rat 9zddHalinuAan1zdin Irzavudugiuly
\naagininUnd Lmzﬁmﬂﬂﬁwuﬂmmmam;amaangiﬂa (glucose homeostasis)
(Winzell and Ahren, 2004) 81%15Un@ (chow-fed) Aildlun1siassdainansy oz
Usznaudae Tuseu 26% anslulawesa 63% wazlusin 11% uadmsbaimsiltimiionsi
IfAanziuwnuwaiad 2 axdnmaisdruwnauaasluiuennds Ussunm 58% lag
wudmgﬂﬁ%’ummmuu high-fat-fed fisnwinaatAnundwly 1 #lanwusn 1o
Lﬂ’%‘ﬂuLﬁﬂﬂﬁ'ﬂﬁ&ﬁ"lﬁ%'ummmuu chow-fed I@m{mﬁfﬂﬁwwﬁﬁumﬂﬁu Fofeato
ﬁ'uma:??aeiaﬁwgﬁu WRZAMNLNNTBIVBY beta-cell HINAALANAINNLNANIBIVBIAINN

nudanglas (King, 2012)

ns@EnsInsruInmMswIzzaskpa lnlaeanynaaaslsawwusiai 2
NMIANEN LA TIBANIT AT UL RN BULNAS O NI IANHINAA AN TZLIUNITAI VD
A A 2 o ¢ Aa v =2
unalunuiuiwiusiion 2 SsepWuszasnunanasfnfonldidulueanisfnslu

Tagtuddronunatoaowug laun Lep™

mice INNTINYINUVDI Kampfer LT A b
(2005) vL@Tﬁﬂﬂ’m’lié‘ﬂLﬁU%dL'ﬁlm"lTadﬁ“l_lﬁJﬂU’mﬁlad cyclooxygenase (COX)-1 LAz -2 618
NNI&3N prostaglandin (PG) 1‘1¢LL§§JL€;BLLNQTQG%H Lep™® mice WuiNngy Lep™ mice &
NIIURAIBANVAY COX-1 Wouad Wl COX-2 Lﬂlm‘}fuaﬂﬂaﬁﬁmﬁ']ﬂ”mummﬁﬁl,ﬁa

°P°b mice 7l@3U murine recombinant leptin

WIBIABUAUNGN WT Lazwuin n§y Lep
29 2 pglg (ip) Nniwduszeziaan 13 34 dawnnsainsuna dnsuaadsaanyad COX-1
Anduluaad keratinocytes Ut maanuna uasluiiiaifeusnunaiinsuaasoanaas
COX-2 afad %ovlmmn@mﬁmfiaLﬂ%ﬂmﬁﬂuﬁumjm WT nanannitgadsenuaas zhao

wazame (2017) lddnsnanaIniild hydrogen sulfide (H,S) dan1swiuvadunaluny
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ob/ob

Lep mice (fasting blood glucose = 14.90+0.64 mmol/l) WUINNIINBIAE H,S 814130

iWNaaTINIMLTadLKA It lipddymeaiididei)Iouifisununguaiugu (Lep™”
mice @3 saline) 1asIHaGaNMIAANITUNINTUVDILTAR neutrophil L8z macrophage a®
N1983719 TNF-alpha, IL-6 ez MMP-9 %anannhwuI1dn1I8equvad collagen WaznN13
o A A X | A o, @ aa A A a o '
sfavaeafealndiininedddsddynisaidilieSouifiouiunguaiqy

db/db

wananiiin1slinuaowug Lepr™” mice a1nT8911v84 Lee UazAmiz (2004) 1d L

P mice TWANTANBINAVBINTTLT electrical TGF-beta gene stimulation #an13

Lepr

s uealungiinu wod 5 undmsinsuinaukaisanmainieibelnl
% £ ] nl g ] a o o aa 4

NI§ILAIIEA collagen UazN1IRIIINAaaLRanlnlRudwadlnydaynsaiaie

ab/db .
mice

WiuAsuAN§uAILAN UAZAIINTIBIUVEY Fukui uazaue (2017) ldlT Lepr
lunsAnsnavaInThe liposome-encapsulated hemoglobin (h-LEH 2 ml/kg; iv) 8013
%'m_«nLLwaiu%HLum’nuLﬂ%wLﬁﬂuﬁ'uﬂa;umuquﬁvl,@i”%'umi%'ﬂmﬁqsJ saline 2 ml/kg (iv)
wudn TwSuil 4 uaz 7 #aIn1ITNE LS ﬂq'wﬁvlﬁ%’u h-LEH 2 48a31N13R18289LHaL32
mhashaﬁﬁfm%’m”zgmmﬁﬁﬁmﬂ?yuLﬁﬂﬂﬁ'ﬂﬂéjumuqu uaﬂﬁnﬂf‘:ﬁmﬂfﬂhbawﬁuf
ZDF 1INTENUNIANAUNANaIN8WUT ZDF wud1danuunwiadueanszuiuns
wzvauns GsmansnliduluealnalunsinsenuunnissasnszuanmImigves
lununanss Fadwuwnusien 2 uazinzsanld Tagwui Wy ZDF danuunwiad
RONINARITaIuNA Insaieasifiatndesdnds dmaRudusasmssniay wasd
wuad Lwsudl 10 nasN1TIAAUNE WL granulation tissue An3i5e9davaTRsLEwloN
Aadn@ Aanuiutuwas hydroxyproline a@aoazmﬁﬁfslﬁm”tymaaﬁ@l,ﬁaLﬂ’%‘smﬁﬂuﬁu
‘Vijd,llﬂa NILEAIaanVad IL-6, myeloperoxidase (MPO) Waz collagenase-3 Rndnagned
ﬁﬂﬁﬁﬂw@ﬂﬁdaﬁaLﬁaLﬂ%ﬂULﬁﬂUﬁ'ﬂﬁHﬂﬂa lun19nauAUNAITURAIB BNV type |
collagen WA elastin 8@ (Slavkovsky et al., 2011) LL&Z&’]Elwvuﬁjﬁlﬁilwlﬁuﬂ’liﬁﬂwﬁ
ANITUNTNTaUGA199 28ILTALLIRING A GK rat TNT1H91UVBI Wakutta LA A DA
(2007) l@ANENAIAN BB ILHALTIMRINIGURINVBINTZANAAN (corneal epithelium)
luny GK rat %aﬁizﬁuﬁwmaﬂgiﬂa WA 259£55 mg/dl LUIuLABUnLWY Wistar rat
%aﬁné’uﬁﬁmaﬂgiﬂa WAL 116411 mg/dl wudn daTnInisvedunaluny GK rat
(0.509+0.043 mm?/h) fﬁmfﬂaamﬁﬁfﬂéhﬂ”ngmoaﬁal,ﬁaLﬂ%‘ﬂ‘uLﬁﬂuﬁ"umju Wistar rat
(0.611£0.047 mm?/h) Al-Mulla kazamse (2011) ANBIANMNLANTBIVBINITONLRL LAY
N33 1%V TGF-beta1/Smad tLas TNF-alpha/NF-keppaB signaling pathway T
NITUIUNMTALVDILNAVBINY GK rat LweaLile wulwiud 3 use 7 waImaAauns Wy

GK rat & %wound closure W8z %re-epithelization HasniNad19ARyEIAYNIIERALND
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Wisufisuiuny Wistar rat uazwudiny GK rat fianuunwiaslunisazauzaians
asfusznavlu ECM fifanuidnsdenszuiumamotatuns tuda dn1suandaanaas
fibronectin, type 1 collagen a8z hydroxyproline (@‘i’aﬁa%maommzawao collagen) 8@
asmﬁﬁfﬂﬁm”mumaaﬁ&ﬁaLﬂ%‘ﬂmﬁﬂuﬁumjm Wistar rat WagWUNNILEAIaaNYEI VEGF
aaad Usdasanuunnsaslunszuiunisssinszvnasationlniusiioiioifouns
wonandt wuin luiud 3 uas 7 nasnisiiauns Wy GK rat insuandnanyes TGF-beta
W8z p-Smad2/Smad3 a@maazmﬁﬁfm%’]ﬂ”fymmﬁﬁl,ﬁaLﬂ’%‘ﬂmﬁﬂuﬁ'ﬁméju Wistar rat ui
Tunnsasstugrunuiniinmsuaaioanues Smad7 Windn GI09FAINIFIIMALNNIB9
283 TGF-beta1/Smad signaling pathway ?f’mﬁ'lmﬁﬁ’m’m&l’m"fl{wuad TNF-alpha/NF-
keppaB signaling pathway laawuin JUSunovel MPO, macrophage Wz N1ILEAIBDN
289 TNF-alpha Lﬁ'uﬁuaﬂﬁaﬁﬁfﬂﬁﬁﬂ”zymaaﬁﬁl,fial,ﬂ%'ﬂmﬁmuﬁ'umju Wistar rat $959
ARSI AINISLAANTZUININTENLRUNING S 91T winansldiAuldtaqn
ﬂiz‘U’J%ﬂ’]i%’m”ﬂadLLN&ﬁ‘E’]ﬂGI%%E} GK rat 1Junanrannisiianszuann1ssniaud
Radn@ uﬂﬂﬂﬂﬂﬁgdﬁiﬁEld’]u‘ﬁllﬁU?fﬂdﬁﬂﬂ’]iﬁﬂ‘l&’]ﬂﬁﬂ’sW’]’]TW]UTBGLLN&IWV\KE GK rat
W% Huang Lazame (2014) vl,d’ﬁﬂmwamaaﬁwmalmﬁa@go fan1IMnevasuHanariuly
Wi GK rat LWIBULABUNLNAY Wistar rat Tagszavinanalwidoanannsnaseulu GK rat
WAy 209.2444.0 mg/dl wazluny Wistar rat 1Ny 112.7+22.8 mg/di Tusufl 14 nas
mnagoy szeuinanalwdenuas GK rat Wiy 214.0471.0 mg/d uazluny Wistar rat
WiNAL 102.0£24.0 mg/dl NANIIANEINITRILVBILHANANY wudﬂumju GK rat {13
wippasunatinirassfitdayneaiadeiSoufinuny Wistar rat waza1nMIATI
ﬂsnﬁumaa}amﬁmﬂmaﬁmaal,f':al,é'au%nml,ma WU N§u GK rat InsunInTuvad
LgﬁaﬁLﬁmﬁammﬂunnﬁgumaaﬁmﬁfa@ﬁuwﬁuﬁ 7-14 vasmaiauns Snsasuidulavay
collagen ﬁ"[&iawyszﬁua:ﬁmmumLwi,wnaa collagen Tuiitalfiaunastasnin Wistar rat
Kong wazAmke (2014) ladn®1n5ld mesenchymal stem cells (PMSCs) h4n1353nsuua
WBINY GK rat Lﬂ%'ﬂmﬁﬂuﬁ'umjuﬂwquﬁvlﬁ*}'u PBS wudnluiudl 15 naInIsnEILms
@28 PMSCs § %wound area ﬁazm'hasmﬁﬁfﬂﬁ'm”tymmﬁ&ﬁaLﬂ%ﬂmﬁﬂuﬁ‘umju
AILAN (17.3422.01% Uz 39.28+4.63% ANA1AL) wazanmMafudainsitaoluiud
15 Lﬁiammﬂiuﬁuma@amﬂ?mﬂma@‘f wudﬂﬂsjuﬁvl,@i”%umi%'ﬂmLma@i”w PMSCs 4
NNIREFUVBI collagen LaZHAMURUIVD granulation tissue L'ﬁluﬁu uaﬂmnﬁ%ﬁmi
asnvszfiunmssnasadanlwiveaitafiavsmunalagldd® von Willsbrand factor

(VWF) staining WU T unluduf 15 Aa9n133nBILNAG28 PMSCs WU HA2Y
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AHILUUVDINAOALROA (16.5242.36 vessels) ¥INNI1ad1IARBRIAUNIIRRALND

WIBUNBUAUNRUAILAN (4.35+0.73 vessels)

4.7 MAenzinszauadllsanuaznisasnaaaldsawnanle
ad s s = cjd o Qs s a .
APmsanniarzauvasldidundanusanuaz latuanufionls enzyme-linked
. . A o o v @ v & '
immunosorbent (ELISA) technique T98M3130 1403137000 T Nt U9 UsaulaaIua
= AA o . ] ) . .
ng/ml 93 pg/ml wuaglumamogmmumm LD% serum, plasma, urine, tissue/cultured
A [ A o &
cell supernatant #38 tissue homogenate TINANNITUAZINEALELAVBIID ELISA Aaddh
ELISA technique 1#iBn13av198au1fji3813eW 314 antibody was antigen Lol
& v, A A o . A . R o =1
ulrfldua1147 TsaunTaldasiann antibody w38 antigen leagnasimizianzas
Ay higs 9o wazmasy mnaseulasyialddnldizguszian solid phase 11w 96 well
phase Lﬂuﬁ"sgwﬁ'ﬁ_l antibody %38 antigen 13na Lasi@ug136288190% antibody ®38
antigen L{atialfATs1 32#319 antibody Waz antigen U solid phase aMNWHIILAW
. AaA o Aa Y & Aa A« &a
antibody fiiaNdNwzNGaaanaloienlodasly uaziiin substrate Toiduiawlodn
\Tausany antibody aztduaats9dfA3etUauu substrate NINNFIRITuNEa N WINTF
. s ' { v .
(chromomeric substrate) Farau baiang 9 Alglu ELISA laun alkaline phosphatase %38
horseradish peroxidase (Judiu nMIW@w ELISA luiuuudieg vlwaunsaldinadiail
lun1sasaseulen antibody uaz antigen luwigmuawuazuSunmld (Aydin, 2015) 13
Nagay ELISA aunsautsaantaidu 4 uuy fa
1. Direct ELISA #anN13U8IN1TNARBLAS LARBL solid phase @28 antibody 71
Wz antigen NABINITATIIRIUAI8EN9 LilBLANAL88197T antigen ARzidnIVAL
. N ' @ v 1 { (-] aaa a . o { &
antibody @4N&17 WAIIINN1T819EIUA LU AS800n L&Y antibody a2 NFa 9593
AWIUNZAY antigen N1689n130323991 1an antibody onfaaainadaoiawled 1nuu
\GiN substrate N15LURBULURIVEY substrate Az TusasInlasasInUUINNIM antigen 7
@72991 (Engvall, 2010)
2. Indirect ELISA 33nmstdun1inaseunaautasnnann direct ELISA ldaanu
A va X 2 . { ra @ o
szaanlun1sUfiduindu lasld secondary antibody nld@aaaineaatanwbod wazls
. Ao ' . . a 1Y € & o ° a a
antibody N1371LW1z6a immunoglobulin Aaaainalstanlod WWuainsevinAuidnlunis
{ o« |a . A o o . { o
nagau L1NaIalIumuas secondary antibody 33U NU antigen N924N139 719" lag
WuwnsiadIunm antigen ludreatauuumesesn S9lunInasey primary antibody LLag
. @ & ., . o & A @ A ) a
secondary antibody 3:@84t1J% immunoglobulin VBIFAIA1ITUAN e aINwNINaNE

= & PRy v a ! ¥ A
UINLNAYW indirect ELISA NT@VL@LﬂiﬂjJﬂ'J']ﬂ']islfﬁ direct ELISA 1W8®373%1 antigen
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Wiasanaunsnls antibody Hs1Lwnzda immunoglobulin faaaindstawlsd TiaEs)
fFINIUNIATIIN antigen lanarawiia lasiitautin secondary antibody luudasseuy
nwazdasldinanngatafiadoani wananit indirect ELISA asfianalannnnia direct
ELISA lun13@3739n antigen FRALALING Lﬁa\‘iﬁl’m secondary antibody %ﬁﬂmaqa
819130910 JAT81NY antibody @& immunoglobulin AaaainaaeLaw baaf i ldnany
luana @”aifuﬁolﬂumﬂ’sslLﬁuﬂ'%mmiwLaqamam,auvlfﬁﬁ@ia antigen %ﬁﬂmaqa fnari
Tnsnasaufainalunnds (Lindstrom and Wager, 1978)

3. Competitive ELISA SEiianansnaam e antigen Wag antibody ¥N@8IN1T
@37980LU antigen LARBY solid phase @28 antibody niwLdY antigen feaaanal
onladludSunmiuinan uaztfudaesg9nis antigen asluiiaugdssuniy antibody ‘ﬁagj
U solid phase WIDMINABINITATITNN antibody LR solid phase a8l antigen ﬁ]’m‘tfu
16w antibody NaeasndrstawlolulSunmfiuinen uazidudaog9nd antibody 8l
LWDUEIIUAL antigen 8gUw solid phase (Yorde et al., 1976)

4. Sandwich ELISA 1T 14357 17@329%1 antigen lasiaday solid phase @78
antibody UaZLANAIBENIRABINITATIIREY 91NTHH antigen luiI8819925 LAY antibody
UuA%AL solid phase L& secondary antibody feeaainaroanlod wazidy enzyme-

labelled anti-detector a41UvilwiAalfA38n (Kato et al., 1977)
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anilszaea

y ngJ Q a Af =Y Q
1. Lﬁ'aﬁﬂmqmmumsaﬂLamm:aﬁmﬂﬂavl,ﬂmiaaﬂqwmaawa@ﬂmmﬂugmwu
PN ABRNIBLNALAZ IO S HNLH BT auNa IWRa TNaRD
4 QFI =) Q( =Y Qs
2. WadAn1gnTAanIIWI8VaILNG LazaduNEnNa lNN1TaaNaNTURINRAA b
g’ a a 1 ™ 6 a
luEﬂLLUU%’]&I%&N’]%LLN&LLa::EI’]L@IiEl&ILLN%ﬂ@]LLNﬂl%%HT’]’JﬁWUW%]g“l]ﬂ@l
F ﬂwmmm"nﬁ@ﬁ 2
3. NS UL A UAIURINITD LW TAIWAITANLEULASNITRIUUDILNATD I

LY
[ 6

NRONTUIN 2 gﬂu,uu
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

=
GRELZEY

Acetic acid (J.T.Baker)

Betadine solution (BETADINE®)
Catechin (Sigma-Aldrich)
Chloroform (Sigma-Aldrich)
Dimethyl sulfoxide (Fisher Chemical)
Egg yolk (Sigma-Aldrich)

Ethanol (Sigma-Aldrich)

Haxane (Sigma-Aldrich)
Hydrochloric acid (J.T.Baker)

Lamda-Carrageenan (Sigma-Aldrich)

Liquid nitrogen

Phenylbutazone (Sigma-Aldrich)

Phosphate buffer tablets (PBS) (Sigma-Aldrich)
Methanol (Sigma-Aldrich)

Naphthyletylenediamine dihydrochloride (NED) (Sigma-Aldrich))

Normal saline solution 0.9% (B BRAUN)
Solcoseryl ointment (MENARINI)
Sodium nitroprusside (Sigma-Aldrich))
Sulphanilamide (Sigma-Aldrich)
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18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
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adlnsal

Analytical balance ju ab204 s 2/fact (mettlertoledo)

Ashless filter paper No.40 (Whatman)

Biopsy punch Tu’lmﬁumuﬂuﬁﬂmd 6 mm (Acu-Punch®)
Crucible

Desiccator

Digital vernier caliper (FACOM)

Duran bottle (Duran)

Evaporating dish (Pyrex)

Filter paper No.1 (Whatman)

. Freezer -80 °C (STATEMED)

. Glucometer and strips (Accu-chek® Performa)

. Hot air oven (Venticell)

. Microcentrifuge tube ¥41a 1.5 488867 (Axygen)

. Microplate Reader 3% Sunrise (TECAN)

. Muffle furnace (Nabertherm)

. Multi-Mode microplate reader qfu EnSpire® (PerkinElmer)

. Micropipette ¥11@ 2-20 lulasaas 20-200 lulasdas waz 100-1000 tulasdas

(Select BioProducts)

Microtiter plate uwuy 96 well flatted bottom (Nunc™)
Multichannel micropipette 2¥¥1® 20-200 lulasdas (Finnpipette)
Needle 111a G26.5 ez G23.5 (Nipro)

Pipette tip 2119 250 lulasaasuaz 1000 lulasdas (Axygen)
Rotary evaporator (Heidolph)

Self-Adherent Wrap (3M Coban)

Surgical instruments (HILBRO)

Syringe 3W1@ 1 LAz 3 Aafaa7 (Nipro)

Test tube U9 10 AaBAAT (Pyrex)

UV-Vis Spectrophotometer ju Genesys 10 UV-Vis (Spectranic)
Vortex mixer (Vortex genie)

Volumetric flask 4416 10 A888AT (Pyrex)
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s ilFdne uazmsaIena2081

f15upnflelunsdnuaseil @o d15UBNENIBLNS (Ya-Samarn-Phlae; YaSP)
6‘1’%@ﬁa&qyﬂwsaqﬁﬂi:ﬂaulmﬁ%’mﬁmm 4 wfia leun i viugu (Curcuma longa L.
CL) Lﬂﬁaﬂﬁ\‘lﬂ@l (Garcinia mangostana L.; GM) LRATIIRNT (Oryza sativa L.; OS) Uz
\WAANUNES (Areca catechu L.; AC) lagdnsuenaunuunatdnuad woauws o2 mse
ana wuaiuulusintasswaruaz I wunngunwlngtsed 15w enunanTunn S us
Ty wnAngndvasauaiund Insnvamalng undenanvasayulnsilslumsdnm
A% Ao Lﬂﬁaﬂﬁi‘iq@LLa:Luﬁﬂﬁnmamnv’i?umu'i'dm”@w%qa Tudrnaasmnirviiutuuas
WAARINNINAUA LI IR T FIAN

madnsnluassil m_idmguvlwma:@‘i’l%'umammmaﬁlﬂumﬁﬁmﬂu 4 sluuy
e

gﬂtmuﬁ' 168 msﬁwmayﬂwuﬁﬂ'ﬂm‘iﬁ'ﬂmammmawg\i 4 s8ha laun 1w
P UT WRINGINA LWRANAINES UATINAATIENT NI 95% Lanuaa luganain
maaa&;u"lwwiaéi’aﬁmzmﬂ WA 1:2 W 7 3% aniunsasdasnszanensasiues 1
(Whatman ® Grade 1 filter paper) wazinlssineienuaasenla Ulﬁ/m%aﬁ:mﬂ
FUUINALLURY Y L duasanadoLan1uea1092AuTw (ethanol extracts from
Curcuma longa L.; E-CL), ﬁ‘\‘iﬂq@ (ethanol extracts from Garcinia mangostana L.; E-GM),
T8I (ethanol extracts from Oryza sativa L.; E-OS) azAdIN&y (ethanol extracts from
Areca catechu L.; E-AC)

gﬂtmuﬁl 2 fa miﬁwm&guvlwmamwga 4 190 lusaginiriinm (1:1:1:1)
ANNGIY 95% LANUER MEATIFINVBIFITUENGaAINALAY WAL 1:2 1DwIan 7 7%
NNIBNIBITIBNTEABNTadUeS 1 uazshldTsinetaniuassanlasldiaiasszine
FURIMALLLRY Y Iadusnsanaenuaauaddnsu eN&NIUILEE (ethanol extracts from
Ya-Samarn-Phlae; E-YaSP)

gmmuﬁ' 3 fe msm%mmﬁﬁumammmalugﬂLmumﬁm”u I@UI%&&J%‘IWSV]%
4 wiialusassindivinni (agn9az 625 n3u) anadlBTTHNTR ET AU
1500 JaRA§T I@mmilﬁmﬁqmﬁgﬁ 60 asrnLTald s 1wan 4 Talus niunTaIRIY
nyzanmnyaaued 1 Wilwiniuddsnwneivioslalifaznan Iaduoauwinale
g‘ﬂ LL‘LI'LI"Ii’]ﬁ'u (traditionally prepared-Ya-Samarn-Phlae; T-YaSP)

gﬂu,uuﬁ' 4 fe mil,@l%'wmammmalugmmumm%'ﬂmwiuﬂmma Tassin
T-YaSP 1 &% W&UNU white soft paraffin 3 &% mauazmyﬁqmﬁgﬁ 60 a9FLTRLT

& & A @ < a o } =S P &
awduwiilaidioanu mnuuaToudlls9gadu (adsorbent gauze) Ns1daNiTa IU1@
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10x10 ONFIILTUALNAT ajwaﬂumm‘%wammma I@sﬂﬁmm%smﬂﬁauuuﬁﬂﬂiag@%w
UMLK NBUINN BT auna M luwaradsiaanniauazTaanwas 30 Wi LiNalw
[ =1 A a Q v 1 = 1 = =) =
LmuflmmawumLLazmaa‘umﬂuN’]Miogwu LLazmsrgLLNuﬂ@LLNaluqaaznguﬂm
wiamﬁquryﬂmﬂ "L@TLﬂuﬂwawﬁuLLwalugﬂqumm’%'wLﬂﬁaumuflmma (ointment base

for Ya-Samarn-Phlae tulle-gras dressings; YaSP)
A5n1Inaaad

3 o o
1. m‘smsmﬁau@mmwmaomgﬂwsaaﬂﬂixnau‘lumiumﬁmmma AANLBINIG

asasAn1sanisalan (World Health Organization)

1.1 mwmaé‘numzmwnzmamymwmaaa&;uvl,ws
1.1.1 miﬁﬂmﬁﬂwmxmwmmﬂmaaa&;u"l,ws
I@yﬁmyﬂwsaaﬁﬂi:ﬂaumaw‘h%’umammmaﬁ'& 4 sha laun 1w
PYNUTY Lﬂﬁaﬂﬁaq@ LUAATIIRT LAZLNAARUINGS N18VNANURZDIN LASANE
é’ﬂwm:mwaﬂmaamgu"l,wm@iawﬁ@ L% ANBHHSRIBAN TALEW YUIA AINNNTII AN
a Afl' ad v 1 A ¥ 1 v a .
TR%) mualumam&gﬂws I@ﬂaﬁmig}mammm wIalTuinuey laga19asann Thai
Herbal Pharmacopoeia L8z Ayurvedic pharmacopoeia of India
1.1.2 miﬁﬂmé'ﬂwm:ma@amﬂmaommayu"lws
I@m‘ina&guvl,wsﬁmumimnaaué"ﬂ‘iﬂm:mwmmﬂ VUMD UHT BB
w39tuas 60 LWal*ﬁ‘lumimnaﬂﬂm:ma@amﬂmaamamaw%agﬂwﬂwzlsl?maaa
& a o ' & o by A e A A a Ao
EEVERLA ANILeSuuAaH19R lad HlaanuatingNiranzau nuLhatdanTNeaIn139s
A3IARAULANANEDE 2 RUARIUWLNUE LAG ﬁﬁmﬁlﬁﬁawmﬁmgﬂws laun ¥nan
1"5@L6ﬁa§w1mﬁm wazuils iennsanwasa (picric acid stain solution) l%8ax aleurone
grains fiafnaed e laladu (2% iodine solution) 15Faniliautls fafiIunienas
A ¥ a . . v v & ) A A g | % & %
W398 A 1N (sudan Il stain solution) I auiaiingw AaRaN L Twaw 3 NThwls
ﬂmmm“mf*ﬁﬂmmg‘uvlwsl,ﬁﬂﬁa51Lm:mummuavla@%‘hmeﬁﬁﬁﬁm{fau TRE AR
aywlwsuaziodaaliidriu Wa'ld 10 uafl Jadas cover slip lasszivliliifa
&/ z U Qs = 2/ { v v
Wasarniatwnelu mnuulmaqgwmumm:mmlaammﬁauaaﬂmammiﬂﬂma
. o \ ' o o ¢ A 'Y & A A
cover slip muwuﬂaﬂﬂammu‘l@ﬂaaoﬁga'ﬂssﬂu Lwagaﬂwmwﬁaamaamawamgiuvl,ws
& o = A & v a . .
AMNBULUNNNNLRTALTRANATIINY Lasd198931n Thai Herbal Pharmacopoeia W&

Ayurvedic pharmacopoeia of India
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1.2 MIaTIanansiivadaynlng: msmaaaaui’mqLﬁaﬂmm:ﬁmﬂaﬂﬂaau

1.2.1 mamySinmsudaniaay (determination of foreign matter)

FUATIVHIEYUINT UG TUENFUIUUKA UARzTANINAREY TARZ 100 NN
iwnnaslunTusuny aaninazsauenfiudandasudisandsinioss uin
P88 TIHIMUNFILUANURoNFI8LATITI 4 AU LEIAIUI IR TO DR YD IA
wlantaauluaradng nganiInassiaz 3 F1 WEININEII A AR Y USUNTAES
ulanisauengas

Usunmdsudanilaan (%wiw) = (A / B) x100
o A da dhmeindsudaniaan (n30) uas B Aa ﬁmﬁfﬂmayuvl,wn%'m'fu (N3)

1.2.2 mimﬁmmmw%u (loss of mass on drying)

fammgu"l,m 4 §88n5u dr01030979 4 drunis lalu plate Ainsu
WL Ra LN’]ﬁQM%Qﬁ 105 avriaaLdoa twan 3 T2l LLé"aﬁﬂmg@m’m%u
e yIn@@mm%u (desiccator) 30 w7l F3iwinawldinninaed MTan1ImMasedag
3 4 ﬁﬁmmmﬂ'ﬁaUazmaaﬂ%mmmmﬁumwgm

USINTAAINT (%viw) = [ (WA - W2) / (W1 - W) ] x100
o W da vmsinuas plate (N5), W1 fie sinwinuas plate LL@szﬁNq%MﬁﬁauﬂU (N33),
W2 fia sinwinuas plate LLazma&;u"lwwé'oau (N3)

1.2.3 MIMYUINBLONIIN (total ash)

LB LY AR LLAZHN (crucible)Imauuﬁoﬁqm%gﬁ 450 89N
waos Juam 3 Talu anmfuﬁ’manmldluingamm%u 30 W7l uaTIgIBLATe9
53 4 drumiks anldinmine i mﬂifuﬁﬁmag‘luvlwsﬂ%mm 4 n3u vinluwiduafey
ﬁﬁ"l,ﬂl,mﬁqmﬂgﬁ 450 perLTRLE s 1180 3 Talug ﬁwaaﬂuﬂﬂﬂng@mm%u 30 Wl
TIeHLATaITI 4 ks awldininasi Maanmasadas 3 1 udF W BN To s
azmaaﬂ%mmﬁﬁfmﬁmmmaomagu"[wsmwgm

USunamdnsanriovnaa (%w/w) = [(A - B) / W ] x100
e A do @hmﬁlwaaﬁmﬁﬂLfﬁmﬁauLLa:t\lﬁﬁLmuawﬁ'@mnN']d’qaam, B fio Alady
P95 MinILABa UL AN ALK U B UNNILNNGIBENS uaz W A8 i{mﬁ?ﬂmagu‘lws
Fragafilglwm e

1.2.4 mymdsuonii liazanslunse (acid-insoluble ash)

a=an total ash e28%iNnaLw 15 §a5anT waznsalalasnaasn (hydrochloric
acid; HCI) 10 addas ludninas il@mua”aﬁwvlﬂﬁuﬁqm%gﬁ 130 avetaalgas Luwaan

5 w7 791319 % NTaIRINN BIATANLAILNITZANENTAILS 40 MAUURNAZNAUAILIN
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2
1A

o & A A o A o . . AaA g o A
Tananaznawlduwdu1Inia lAF dnszanentainntasuaalaln crucible NHBEIARLENN
wihsau tdaigmwnnd 500 adeaatdur 1wIa1 3 Talu9 veanunlalu
Ing@m’mﬂm 30 U7 TIGILLATOITI 4 GILAUI AW LGUIRUNAIN TWANUIRIN
‘ﬁﬁgj@miﬂﬂaaaaz 3 1 uRIAIWIAITa Uz Il LA N b azanalunTa Ve INS
asgu"l,ws aNFNT
U5 TINnInue (%wiw) = [ (A - B) / W ] x100

Wa A Ao ANLARUVDITIARNLLTLAROULAZEN LKLY RAINTLHIANBENI, B Aa alaas
PIBABNLLLARAULAZHNNLIKEY HaUNITIHIADETY ey W Aa ﬁmﬁfﬂmayuvlm

[ ' a{ a 6
@208 TN AT

1.3 mIanaanansivadayulng: nsaraseulTimmsdayluayulng
1.3.1 MIAUINURIIRNANILLENIWEA (ethanol-soluble extractive)
UITIRIaYulnT 5 niulupiaiadIunas (volumetric flask) 1110 250

a A

1aR8aT 1AW 95% tanuaa 100 Jafans Jadrow1NAsy (parafim) [wgdaLitos
6 12lus waznefiald 18 52l ntiunsasdenszaEnTasUes 1 TanTazaiufinses
l@dr1uau 20 Gaddas 1&luas18u52L%e (evaporating dish) Ansruiininuiuou
ﬁn"l,ah:mﬂuuéwﬁﬂmuquqmﬁgﬁ (water bath) LLﬁaﬁw'lﬂauﬁqmﬁn“ﬁ 105
ssraldos auldinmindiah Mranmasadas 3 $1 fw i ouazveaslsum
mmﬁ'@ﬁﬁaglmﬁaﬂ'ﬂmmgm

UV URNIRAAGIBLONIUN (%w/w) = (A / B) x100
o A fe dwinansaria () uas B Ae ﬁmﬁfﬂmagﬂm (N34)

132 mymUsinmasanasioin (water-soluble extractive)

uss@mm;luvl,ws 5 nsuluviadadsuasrula 250 SafA0T
\éia chloroform water 100 fadaas Jasew Ay weheatiias 6 Talus uaznefield
18 T2lug NiunTaIIENszA BN 1 thansazaiefinsaslddwin 20 fadaas
Talumuszing AnsuiminLinew ﬁw"lﬂs:mwuéfmﬁwmuqwqm%nﬂﬁuﬁmﬂﬂau
ﬁ'qm%gﬁ 105 asamaLfus awldinniniie ATaN1INasaIa 3 F1 E1UI RN
%am:maaﬂ%mmmiaﬁ'@ﬁaﬂﬁﬂﬁﬁagﬂu@?’aamamugm

USInmansanasaniin (%ww) = (A / B) x100

o A da dhmsinansana (n3W) ez B Aa ﬁmf{ﬂmagﬂm (N3W)
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1.3.3 MIAUINHRIIRNAG LN (hexane-soluble extractive)

migmaguvl,ws 5 n5ulULI9IAUTIATIUG 250 HafaaT LANLENLTY
100 fiadaas JadamAsuindoiios 6 T2l uaz9nisld 18 $alus anunses
frunIzaEnIadiues 1 diasazanafinsaslddiuin 20 Saddas leluruszine
AnTiuianinusnan ﬁ']"l,ﬂi:mﬂuudwﬁwmuquqmﬁgﬁ LL&T’;ﬁﬂﬂauﬁqmﬁQﬁ
105 aseoaLdos awldinniniiei Maan1nasada 3 F1 G R T08az U0
ﬂ'%mmmsaﬂ”@ﬁaUﬁﬁﬁﬁagiué‘aaﬂ’m@nwgm

USuusIRNaa8LEanLow (%w/w) = (A / B) x100
o A @a dhmsinansana (n3W) was B da ﬁmﬁfﬂmayﬂm (N3)

1.3.4 ﬂﬁi%ﬁﬁ%&ﬁmﬁﬁﬁu%auizLﬁﬂ (volatile oil content)

sl,%q@né;uﬁﬂﬁ'uﬁam:mmmuﬁﬁmmvlﬂu Thai Herbal Pharmacopoeia
UITIRIEYINT 10 niuluiadunas i 100 Sa58a3 oo g Widniu Ysznay
q@ﬂﬁuﬁwﬁummzms Tastdusinaslu graduate tube IUNITTAVYINIAT 2 FAFAAT
udduledn (xylene) 2 f3anT uazdudIBAINTaN 130-150 asALTaLT s uiSY
waa Usuanufoultldsasnsilunsnan 2-3 Sadaasaauf 1uaan 5 5alus Ja
in3aarinanutas aanelilidutszanw 15 widt lalweinlu graduate tube lnasandn
9 aumzw&as:@”maamsazmzJwaw"tmﬁmm:ﬁwﬁumm:mzlagll'ﬁ' preparation line 9%
1 5719 iz@"'waamm:mﬂwauvlsﬁﬁuua:ﬁﬁw"’ummzmmagﬁszﬁu 0 wdIuIaTUas
myazanenanvodloin uazindunanszvoduiiadans suSunasvesloin (Ua8aaT)
wnavsananUsunasvesmsaratonan lodu uazdindunanszing Yngan1imanas
3 4 ﬂ"wmmmﬂ'ﬁaﬂa:maqﬂ%mmﬁ'}ﬁu%amzmyﬁﬁayjlu@ﬁazhamwgm

USINmatnsinans=IAg (%viw) = [A - 2 (ml) / B] x100
o A A Ysanasihdisnwls @Gaaaas) uas B A dinsinnsuiiugu (n3u)

1.3.5 mindIanaaaigiiuasd (curcuminoid content)

NILATLNRIIREAILNIATIIU fcmsa:mammgmma‘f@ﬁu 2 JadnTu
WRRzaedsNmuas Ysudsunasiiidu 5.0 §a8das luwiadad3unas w0 standard
curve 783LAaTRiln I@mg}@miazmﬂmmgmmaggﬁuﬁamﬂ‘%iaogmi'mmsazaw
(micropipette) U381@7 20, 40, 50, 60 uaz 80 lulAsaas amudan laaslusiaiandsuias
2119 10 FafAAT 1% 5 270 USUUTNasmsumuas awasy 10 Jadaas wenliian
nu i lidad1n1sganauuainia optical density (OD) finrup11aan 420 wiluiuas
e ldunaonnwinagu

MLA3BNAIBENS TINIVIUTH 300 Tasnsw vInluniaiadinessme
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10 §888a3 1@ tetrahydrofuran awldUSunasasy 10 Tadans werlmdnnn Ael5d
goanniiad 24 F2lus lagnsdnaatiias gasIazaodiuly 1 daddas ldluwiada
USH1aT vU@ 25 Faddas USUUSNNIaTaIslunIweaanasy 25 Jadaas tdrldiannn
mnifu@@msazmm”aazi’mm 1 fafdaslaluvialadSunasawia 50 Jafaas Usu
USN1ATAIBLNNIUEAIUATY 50 Aadaas vadlAdnu ﬁw"lﬂi'@msg]@mﬁmma
sans i lataafinnus1indn 420 wiluiuas dIN1IQaNAULET Aty mn
USnouneigiinesdlasiSouiisununamanagiu

1.3.6 NMIMUINUNKHL (tannin content)

fematuLWS 4 n3u uInluziazdaay (erfenmeyer flask) U@ 250
{a5807 LBusnaw 150 Tadaas mﬂﬁ?mﬂwuemﬁﬁmuqwqm‘ﬁgﬁ 7l 45 sveTaLFo s
wnan 30 Wil vnldidususstsudsinasdsiinsuluinaiadsumma 250 Sadaas
iansanaflansasdranszaunsasuos 1

INNBURIUSN BTN A 8 (T1)I@ﬂ@@aﬁaﬁ'@ﬁmaﬂﬁm 50
Janaas szmULLﬁd@T@mﬂ%aaméaaﬂé"uszmsmmuumgu (rotary evaporator) Wazi#1&17
Aelaaslumuszimafinnuimindusison auﬁqmwgﬁ 105 a9ALTALTHR LWLIAN 2
S2YETR mm@@mm%uﬁaﬂing@ﬂawuéu 30 Wil Tainvsinawleimsinah

wUSunmanTanaeioinfilasuny hide powder (T2) Img}@miaﬁ'@ﬁ
nsasldan 80 iadsns 1én hide powder 6 N3 uaztwindatiiosduian 1 $alus 31nsiu
NT09IBNIEANENTEILY 1 E13Tinsasle 50 R8RS SEIROURITIHLASaINARIZIAY
AIULULRY Y wazshansfildannmysmeudsldaslumussmoinsuinwindusisen v
‘ﬁlqmwgﬁ 105 aseniaardes Hwaan 2 5alug LLﬁaﬁwmg@mm%uﬁuﬂimg@ﬂawu%u 30
wift ssiminawldiimine s

w1587 hide powder Aazanaiusin (T3) lasds hide powder 6 N3u
mﬁﬂummgﬂmm@j \dutinnas 80 TadaaT uazgndatiionduian 1 92lus :niunsas
funszaEnIaIUes 1 esfinvosld 50 Sa8aaT IOURITILLATINAUIZINEENS
WUURY wazthasfi ldldaslumuszmefnsuiiwinfuinesn auﬁqm%gﬁ 105 896N
wardos iWwam 2 5alug LL§3ﬂ’]3J’]@@ﬂ’J’]3J‘%%ﬁ’JUIO@@@]’J’]@J%% 30 W7 TIRINAH
Iehinminasf aniudwIBmIUSN e unniin NNFAT

UFa i (%w/w) = {(TX + T3) x5 x100y/ W
e TX @a T1- T2 (T1 @8 snwinansanasiesiimasnisay uaz T2 Ao swinansana
fr03inAlasURY hide powder %a3n13aw), T3 @8 1m%n hide powder Aiazans'lelusin
WRINNTOU LAz W Ao ﬁmﬁfﬂmaomayﬂws
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2. n1vdsziainameand AN LA A28 liquid chromatograph-mass spectrometer
(LC-MS) uLae msﬂﬂaanwﬁﬂ%mmmiﬁflﬁ’m A high performance liquid

chromatography (HPLC)

2.1 miﬂsuﬁu@;mauﬁamoLﬂﬁmaw‘iﬁumammma@ﬁsJLﬂ’%iaa LC-MS

froaganldlun1sasiasey leun E-CL, E-GM, E-OS, E-AC, E-YaSP, T-YaSP
LAY YaSP latazang®13aa819a28LuN1%ea LL@:@%G@T’;amwmauﬁﬂuﬁm%aaﬁa
Antnenand aninensussrauaiuns sunamialng simiaseran Tanldiages liquid
chromatography mass spectrometry LC-MS-MS, 6545 Accurate-Mass Q-TOF, Agilent

Technologies, Germany &N11EN1INARAU fa

Column : Hypersil™ ODS (4.6x250 mm, 5 uym)
Draw speed : 100.0 pL/min

Eject speed :400.0 pL/min

Injection volume : 5.00 pL

Gas temperature : 325 °C

Gas flow 213 I/min

Nebulizer : 35 psig

Mobile phase : water (A), 0.1% formic acid (B), 100% acetonitrile (C)
Time (min) : %Solvent A : %Solvent C
4.0 90.0 10.0

22.0 20.0 80.0

28.0 20.0 80.0

34.0 90.0 10.0
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22 MyianzimdSunmasdagvesdisusnaniununalasldinias high
performance liquid chromatography (HPLC)

MIATIZANIUIUNIWE1981ATY alpha-mangostin, curcumin Lz arecoline 67¢)
10389 HPLC fidmag19filtlunsasiasey leun T-YasP uaz YasP lauazatoans
@uqaii’]ﬂ@?l/jﬁll,llﬂquaa LLasz@TQQﬂqﬁﬂ@ﬁauﬁﬂugLﬂ%aﬂﬁa%ﬂ El’]ﬁqﬁ@lg
WA AINEapEITaIUasINS dnnewalng s9wiassaan lasldiaTas high-performance
liquid chromatograph, 1200, Agilent Technologies, Germany (HPLC-Agro) lapldinadia

reverse phase high-performance liquid chromatography

§NMZNINAFAL A

Column : Hypersil™ ODS (4.6x250 mm, 5 um)
Injection volume 220 pl
Flow rate : 1.00 ml/min

Column temperature : 25 °C
Run time : 20 min
Detector wavelength : 320 nm for alpha-mangostin; 425 nm for curcumin;

254 nm for arecoline

Mobile phase : methanol (A), 2% formic acid (B), acetonitrile (C)
Time (min) : %Solvent B : %Solvent C

0.0 20.0 0.0

5.0 20.0 0.0

6.0 20.0 80.0

15.0 10.0 90.0

20.0 20.0 0.0
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a ¢ £ ) A A (% o I3
3. NIAAIIEUYNDNNDTAINTNNLA El')“lla\‘lﬂﬂﬂﬁiﬁ&lﬂ%ttﬂﬂﬁﬂdﬁ&g%lﬂiad ﬂﬂizﬂaﬂ

LLaz@‘h%'umammmasluwaaﬂﬂﬂaamazm‘mﬂaamﬁ'ﬂmaa PIFNINBLHA

3.1 miﬂiuﬁqu?ﬁ’mam&aSaimﬁ 837 nitric oxide (NO) scavenging activity
assay (Mandal et al., 2011)

TNESENAMILLENIROATIFRITUBNENIULKE (E-YaSP) fiannaituds 0.01-0.1
adnsudaiafans USunas 40 lulasdas waunu 100 Jadluans sodium nitroprusside
20 lulasday ﬂuﬁqmwgﬁ 25 aseraidoa ludiflaidunan 3 52l 9nsiandy 1%
sulphanilamide 30 lalas8as tuitdutaan 8 und lufifie uszidw 01%
naphthyletylenediamine dihydrochloride (NED) 30 lalasdas vuiduian 8 i Iuﬁﬁ@
ﬁn"l,ﬂi'@@hmsg@ﬂﬁuumﬁmmmaﬂﬁu 543 W lwuas §A8LAT09 microplate reader ¥in
nsnasaudIniiea: 3 1 lagld catechin tlusnsduonyadaszunasgm Mosuei

%

Jaldidulesidudnisdudsluainaanlsd (% NO inhibition) aygas

% NO inhibition = (AbSgontrol — AbSgampie) X 100

AbSontrol
AbBS ol da  dnsganduuaizes PBS 40 lulaidas AL sodium nitroprusside
20 1u1as8@35 1% sulphanilamide 30 lulasaas waz 0.1% NED
30 lulasdas
ADbSgample ok @hﬂﬁ@@ﬂﬁmlmmaamm”ﬁazha 40 lWla3893 NU sodium
nitroprusside 20 'lulasaa3 1% sulphanilamide 30 lulasaas uas
0.1% NED 30 'lulasdng



89

3.2 mimaaquﬁgﬁumiﬁmau (anti-inflammatory activity) d”;il’?'ﬁ‘ﬂ'mﬁmi%ﬁ;d
nitric oxide (NO) l#Lwa& macrophage RAW 264.7 ﬁvL@T%'umim:éunnﬁé'maU @8l
lipopolysaccharide (LPS) (Sudsai et al., 2013)

nInagauaNUL DN (cytotoxicity test) W83 E-CL, E-GM, E-OS, E-AC L8z E-
YaSP @oLTa 8 macrophage RAW 264.7 TagiwnztAs 9L mas a3 dulbecco’s
modified eagle medium (DMEM) ﬁﬁdauwawao%?ugnfq 10% (10% of fetal bovine

a A

serum) L8z 1% penicillin/streptomycin solution ﬂsﬂuifﬂ’mm@m%@m 37 a4FLTALTYR
lusn1zll 5% asuanlasanlos

La3puansanalagi3ea1sdan 10% DMSO luawmsiassimad tildainududu
iy 1-400 lulasnudafiafaas uazinldnsasiumausugnguamwa 0.2 luasan
Welwaanide mniwinlunaseunnuduiudelmasaa o33 Sulforhodamine B
(SRB assay) uazfwiniilasidudnsreatiavasimadilIouisununguaiugy NI
Lﬁaﬂmmn']’mmgaq@ﬁ"l,ajLfluﬂmiawﬁaﬂﬂmaaum%?mzfomim”'a NO

AMINAFOUONIHUHINITREI NO 1ulwas macrophage RAW 264.7 1 lé3Un13
nzduMIEnIauie LPS vinlagnziasaimasly 96-well plate ltlannuidudu 2.5 x
10* iraadalulasias Uud 37 ssanaados luaned 5% ersuawlasenled 1Ju
a0 24 T2l %é’ammfu@@mmsl,??mLsnaﬁaaﬂ WaZL AN BN T ALILTAS [T D d
Pasg1IEnanuTutud 9 Aduazldd LPs (1 lulasnsudafiagas) wlduud 37
psrnmatdoa lwan1a:d 5% asuaulasanlos waan 24 52lus inluiTumd wed
A11NL3778 0 300 g Lwiaan 2 win mnﬁ?ug@mumaa supernatant Y3813 100
lulasaas WENAUs1Taza1s Griess 153103 100 lulasias vnluida (dwan 15 wd
‘Llﬂvl,ﬂ’s'@@hmi@@ﬂﬁmmaﬁmwum?ﬂﬁu 540 W lHLuAT éf’mm%‘m microplate reader yin
mMInesauageaz 3 31 MntuswmenudiTuaslulasilasSouieununw
wnasgmpaslmdsalulast (NaNO,) Aenuigudu 1.56-100 lulasluans

3.3 msmmauqm%%szé?umiwlmlaam@LLN&I@HI%LLUU?&W&MMSMWmlad
UIANAR (in vitro wound healing model) #2835 wound scratch assay TuraalIniIve
mp:rﬁ (human dermal fibroblast (HDF) cells) (Muhommod et al., 2013)

nMInasauaNNLdwiNe (cytotoxicity test) a4 E-CL, E-GM, E-OS, E-AC uaz E-
YaSP doLmad HDF laginnzidssimadlnenwissie dulbecco’s modified eagle medium
(DMEM) Al g1 unauve385ugnia 10% (10% of fetal bovine serum) U8z 1%

penicillin/streptomycin solution vislugniuguamnniin 37 aseimaidus luanizd 5%
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6 6
asuawlaaan lae
= >3 A (% c?{' 6 U £ £Z
LASHNRITANALALL0919028 10% DMSO 11a1WIILALILTaa b LaANLT U 1
WINAU 0.0001-1 UaRNINABNARANT LLa:ﬁﬁVl,aJmaamummmugw;wm@ 0.2 luavas
ialwisaaniga annnwinlunasauanuduiNedalmaseal833 Sulforhodamine B
° ¢ & & Aa & 1A P ) \ &
(SRB assay) uazdwimideiidudnseatinvassadidioufisununguaiugu anuu
v v { 1 & a 1 Q€ v v =)
Lﬁanmmmeugaq@ﬁ"luLﬂuwwaLsﬁaaﬁlﬂmaaquﬁﬂiz@gumimwaammmamm%‘
wound scratch assay
Qf v v =) o
NNIINAFBUNNINIZAUNIINILVBIUIALNEAN 835 wound scratch assay inlas
WANZLRBILTaa HDF b 24-well plate 19 leanuiduti 3 x 10° toaadadadans iduan
24 Talwd wasNRUAaIMIIABITasaan wazlt pipette tip 111@ 200 lulasdas Ia
Lﬁumml,mLf,?fumugusfnmwao 24-well plate 1NalAlAata4319 (artificial wound) WA
a”wmaﬁﬁ%qmwnmsﬁ@aaﬂﬁm PBS 2NN blA NN AT AL TR AN U IWNRNUDIRIIRNA
anudutude 9 shlddufigunnd 37 sseoadus luanizd 5% asvanlasanlod
a o 1 { 1 { v &, 1
FLATIZHHE LaUAIWI I U WIINAARITEWINITONTANFI1ITU INNATVNTULTRE
wauﬁmnwlﬁnﬁaa@aw*a‘iﬂﬁ 7187 0, 8, 24 UAaz 48 T2Lud BaINILNLYSsUA LAY

1 & v s U a
ﬂQSJ'F]’J‘]Jﬂq?J‘INSL“IT 10% DMSO UNuRIIFNG LLaﬂmmww’ﬁl,flumsmmgm

3.4 NINARAUAINNILANHLABIVBIUIRNIULNAPURATNARDI (primary skin
irritation test) (OECD, 2002)
nINaRaUNIIiaAINIEALfaIiIniInTzdtsasnn e BuHaluI LUy
T-YaSP uag YaSP 8198430MINagauruIaiaT 404 : NINAREUNNIAENINNTEANLLAD
#aRI1IV8d OECD Guidelines for Testing of Chemicals (2002)
mMuasuudainesas lunimesasldnizdrofv1iauWut New Zealand White
YIRBILNA IINNIATTIAILIG ATKLNHATANEAT URIININRLINBATANTAS TN U@
Aruwduau 39niaunslgy sindndadszenm 23 Alansy lassiinszedn 3 @9
(68 1 Ar8tINaFay) mLgmluﬁadﬂg‘jﬂ'ﬁmiﬁaumsmaau 1 §ensk 1ielvdainanes
ﬂ%’umm@j?ummﬁ'uamuﬁ Tasnszansazledsuinuazamisawilnd uasnaurinig
NARAL 1 1 m:@hunn@ﬁﬁ]zgﬂiﬂumuu?nmémyﬂﬁﬁﬂm%@ngﬂé’%%é’dﬂ%am"ﬁw
{uustam 10x10 ansaswiwas sadaanaswlwihlassziasz i ldlw@miaiouns
APmInasay Lémﬁwmimaaﬂ@UlﬂﬂmﬂLﬂmg@mamuuwagﬂuuu
T-YaSP U3u1a7 0.5 UaffaT %?a‘*ﬁ;\imammmalugﬂuuu YaSP 0.5 n3u INAURILUK

3 L%

AWRLNANIAIZINUUIA 2.5x2.5 A13ILTUALNAT (patch) NUFaUNH 10 Tu i lW
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aa s

Unaanniraaieddisaulaalmisinw ot uaztinandaaduwi IR TIRAINTZAN L A1 WATH
{ v =) 1 =) Qs v & 1 L= a = v
Alnuwniasould (LS mnasay) fFIBUSIMraIdnewAiiTadInTEdnsaauTas e

A A o e < a A aa a = o &
patch NtnAuaIudINaKLUINNT 0.5 TaFdaT (UTIIMAILAY) Ha patch dowaELAD3
wazvaddinszdodiodiia tWalla patch Aanufinislildiafounga ilansy
4 $7lu9 \Ta patch aan udrldddguihduidain g inalidradninaseuiniadsat
UURINIINGAREN ATII90INTUAILATLINATILTIUNAREY MILIaN 1, 24, 48 Uaz 72
134 LLazmﬂwudwﬂ'\‘lﬁmmmmLLa:muayﬂﬁmngmmiwﬁﬁuﬁ 14 FLATITHHA
TasN TR AL BUATURA LN TRINTIAUA ITNUIIAZLN b6 LU A1 R AT TN TIZ A
“ X .

GLEBILREL
[ I3 %
RANLNWTINIT IR AS L

ANUAIVDININTES (erythema)

AN AL
VA A

TaifiAwua 0

THWLAILANTE D LA A b To 1

A = x>

THWLAILAW AT 2

A 2

fiduuasmnansfioguus 3

A =< 2 a @ =

fauuasmnansfisguusaisfmibianaziia 4

AULINVDIAIRIS (edema)

AN AL
LaifinnTuaw 0

=\ = v ' 1

ANTUINANT DA L6 LT 1
ImIunNAntay WnvauuS Ui laTaLan 2

Insurndwnand mauu%nmﬁmugqmnﬁmﬁfa 3

USRIl 1 IafLNas

ﬁﬂ’]iU’J&I‘EuLLS\‘] mauu‘%nmﬁmugemnﬁmﬁa 4
a £Z a Aa A 1

U UWVILAIUTZNL 1 UaRLNaT LLa:maJ"Lﬂg

TR S ANGHE
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ABMTAWIN

o o A = 21/ £Z 1 a o [ -jl’

fwImaTHNIIzALA DG keI A9t

A1 A LUWN1TIZAELAaLd896 W (primary irritation score; PIS) LN N
NAFDLVBININHINIZEAY
PIS NIUSNMNARIU = KATINAMVUAILAZANULINNLINI NATI LA WIBNFINANAPIS
NUTNMUAILAN = NATINANUUAILAZANNLINNUIN AL/ TIBNFINANS

FIWIURINANR AD TNIWIRASUUWNRING NLIAT 24, 48 UL 72 Tl

PIS UNWNWNNAFALUDINIZENDLARLAN = PIS NUSIIWNARAL - PIS ﬁu%nmmqu
furmaTinIszansLfadlasauaaNInik (primary dermal irritation index; PDII)

PDIl i0HIA = HRTINVDI PIS uuﬁ'uﬁmaawaaﬁmﬁhm:@hm;ﬂ@"’a/ﬁﬂmum:@hsJ

O NITAAT W

s yszansidasdasdudafneg TLAUANNTEALLABY
0 19 1 laiszaneLfiad (negligible)
AN 1 04 2 TemeLRBILaNag (slight)
NN 2 049 5 seaLfasl unad (moderate)

YNNI 504 8 FZANHLABITULII (severe)
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4. NSANBIANMNAIEAIN (stability study) maamammma‘lugﬂuuu T-YaSP uaz

(%] ® o H
YaSP #adn1snusnen 0, 3 was 6 thaw

(ﬁ’]ﬁJEJ’]ET%J’]%LLNE\]‘Y%&E]GEHLLUU Ao T-YaSP uaz YaSP lasunsiasoaiadnay
3 TANARAU TANAFAUNZ 3 1 T-YaSP msﬁﬂum@ﬁmﬂ%mm 50 4afaaT wasdawn
YaSP msﬂquxliaU@Tﬁmumssﬁaﬂ@ﬁaLmuqtyty']mﬂ fnvlmﬁu%'ﬂm”h”ﬁqmﬂn“ﬁﬁaa
Unaannuas Ldwan 0, 3 Uz 6 Laaw

4.1 ’“sms’]:ﬁgﬂLLuumsaa@TﬂizﬂaumaLﬂﬁl,%a@mmwﬁ’mm%"aa Liquid
chromatograph-mass spectrometer (LC-MS)

%ﬁamﬂmuﬁmﬁazhamammma‘ﬁgdaaagﬂuuuﬁ'nm 0, 3 LAz 6 LAaw ®1ET
AI0E1NRZRILAILLUNIHE R LLazda@Taaﬂﬁdﬂ@aauﬁﬂuﬁm%aﬁafmmmam’
NA1IINBIRBRITAIRATUNS Srnanialug SInTasevan lasldiaTas liquid
chromatography mass spectrometry LC-MS-MS, 6545 Accurate-Mass Q-TOF, Agilent

Technologies, Germany &N1EN1INARDU )

Column : Hypersil™ ODS (4.6x250 mm, 5 um)
Draw speed : 100.0 pyL/min

Eject speed :400.0 pyL/min

Injection volume :5.00 pL

Gas temperature : 325 °C

Gas flow : 13 I/min

Nebulizer : 35 psig

Mobile phase : water (A), 0.1% formic acid (B), 100% acetonitrile (C)
Time (min) : %Solvent A : %Solvent C
4.0 90.0 10.0

22.0 20.0 80.0

28.0 20.0 80.0

34.0 90.0 10.0
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4.2 mi’?me:ﬁmﬂ%mmmiﬁm@maw‘h%’umammmaiml%m%aq high
performance liquid chromatography (HPLC)

MIAATIZANIUIUIIWEIIE1ATY alpha-mangostin, curcumin Lz arecoline 67¢)
Lﬂ%ia\‘i HPLC %ﬁdﬁlﬁﬂﬂﬁiLﬁUﬂv’JaEi’]x‘]UW@NW%LLNN#@E‘T@GE]JLLU‘]J“?]IL’JE\]’I 0, 3 Uz 6 Lﬁau 0
F1IAI0L1IRSAILAILLUNIBOR LLa:m@T’;aﬂ"mw@aauﬁguﬁméaaﬁa%mmam‘f
URIINAURITRIUAIUNS S1LNawalng J9INIasIIan TaglfinTos high-performance
liquid chromatograph, 1200, Agilent Technologies, Germany (HPLC-Agro) lapldinadia

reverse phase high-performance liquid chromatography

§NMZNINAFAL A

Column : Hypersil™ ODS (4.6x250 mm, 5 uym)
Injection volume 220 pl
Flow rate : 1.00 ml/min

Column temperature : 25 °C
Run time : 20 min
Detector wavelength : 320 nm for alpha-mangostin; 425 nm for curcumin;

254 nm for arecoline

Mobile phase : methanol (A), 2% formic acid (B), acetonitrile (C)
Time (min) : %Solvent B : %Solvent C

0.0 20.0 0.0

5.0 20.0 0.0

6.0 20.0 80.0

15.0 10.0 90.0

20.0 20.0 0.0
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4.3 msﬂiuﬁuq"n%rﬁma%laﬁai:ﬁ’s 8375 nitric oxide (NO) scavenging activity
assay (Mandal et al., 2011)

MILASHUAIBINILNENAROD LHBATUMAUANINTZISINIALINEN 089
T-YaSP 138314618215 1a s la3a 1A la @ nuaiuduyinny 1.00, 0.10 kaz 0.01% (V/v) LA
G18819 YaSP 1383196280713 e lulasa b baanuiudwyinny 1.00, 0.10 waz 0.01%
(W/V) INTBHINFITRI0819UARzANNITRTUISuaT 40 lulasaas AU 100 DaanS
sodium nitroprusside 20 bulasaas ﬂu‘ﬁ'qm%{}ﬁ 25 aarraldos luiifa 1Juaan
3 $21a9 91N5LdEN 1% sulphanilamide 30 lulasaas vuduwnan 8 widt luifla wazidu
0.1% naphthyletylenediamine dihydrochloride (NED) 30 lulasaas dniduiaan 8 w1
luiila mﬂifuﬁwvl,ﬂa”@mﬂw@@ﬂﬁuumﬁmwmm?z‘u 543 w1 lluas §28LA509
microplate reader finnsnasaudlegniaz 3 91 lagldaiindu uansdnauyadas:
NI oewmiisaldiutasszmgusiluasnaanles (% NO inhibition) AIFAT

% NO inhibition = (AbSgontrol — AbSgampie) X 100

Abscontrol

AbBS ol da  dnsganduuaizes PBS 40 lulaidas AL sodium nitroprusside
20 1u1a38@35 1% sulphanilamide 30 lulas&a waz 0.1% NED
30 lulasdas

ADS¢mple da  AInIganAuLaIvedaNIdIaing 40 lulasdiay AU sodium
nitroprusside 20 'lula3aas 1% sulphanilamide 30 lulasans uas
0.1% NED 30 lulasaas

4.4 ﬂ’]iﬂizl,ﬁut]ﬂ%?)l’uJ&ﬂ’]‘il,ﬁﬂﬂﬁﬁ%&l’] lipid peroxidation @283 thiobarbituric
acid reactive substances (TBARs) (Nguyen et al., 2017)

mIaspumag N linagey WonsuMRuaaINIzIaMSALSNEY el
T-YaSP 138379a2878 e lulasa i laanuiduduiyinny 10.00, 1.00 waz 0.10% (viv)
WATAIBE7 YaSP 138219028815 1a L laTa 1A b AU NI W vinAL 10.00, 1.00 Waz
0.10% (W/v) MNTUNFNEITIBEILAaz AN NTRUSINAT 10 lulashas Hu egg yolk
50 lulasaas acetic acid 150 lulnsaas thiobarbituric acid 150 lulasanT wassinaw 40
laulasany ﬁﬂvlﬂajulumaé'a"laﬁﬁﬁqm%gﬁ 95 asanvraldus Luan 60 Wil wadninly

f@ﬁwmsg@ﬂﬁmmﬁ 532 PN lULNAT AI8LATBY microplate reader ¥NANTNAFBLAIBENS
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a2 3 41 lawld butylatedhydroxytoluene (BHT) uansanasgiu Munud1nia baidusoy

azmitugamaiainaaulauaadlad (malondialdehyde; MDA) a3

% inhibition of MDA = (AbS ool — AbSgampie) X 100

Abscontrol
A 1 A a 6 a [

AbS o da  dimsganduusivasandlalulass 10 lulasdas iy egg yolk 50
1ulas8as acetic acid 150 lulasdas thiobarbituric acid 150 lulasaas
waziinan 40 lulasaas

AbSempe A8 ANMNIQANALLEITBIENIAIAEN 10 lulashay AU egg yolk 50 lulatdas
acetic acid 150 hu1ATA@T thiobarbituric acid 150 bW1ATAAT WazUINAY

40 lulasdey

a £ o £
5. ﬂ']%'fl.lizl&l%i]ﬂﬁ(;f']%ﬂ']iaﬂLﬁﬂtlazﬂavlﬂﬂ']iaaﬂq‘ﬂﬁ?laﬂ T-YaSP uaz YaSP 1%

dninaaas
o 6
qAINaAaa
o & A o a 9 o & A by v
dainanadnld fa nuvwes] oW Wistar rats a1 2 Ldaw nin 150-200
Ny ﬂﬂﬂﬂuﬁﬁﬂfﬂ@aaduﬁﬁﬁﬂﬂﬂ§ﬂ Yangzhou university, Yangzhou, Jiangsu, China
nsdfidnudainaaasldiunseidlivinminassslasamznssunisaiosssunisly
fainanss va9guddainasaiumIngnss Jiangsu university Laafiluayn1a syxk-(su)-
20130036 ﬁaumiﬂmauﬁm‘k}w@aaamﬂ%’um"’ﬂﬁn‘ﬁﬁ'uamwmmﬁ’ammaaLflunm 1
fa Ngunnd 22+2 asenaaiBus drzduanuTusuAns 70% dn1saiunida-ida

W 12:12 2 las

5.1 miﬁﬂwﬂqwﬁiﬁﬂumi&maumaamammma lasols3s carrageenan-induced
rat paw edema (Ezzat et al., 2018)
51.1 mammmagmmu T-YaSP
MILAIBUAIBENINARD L@l%ﬂuﬂﬂawﬁuLLNa1ﬁa%ilugﬂu,‘uu T-YaSP iag
LAY 5% (w/v) phenylbutazone Tu virgin coconut oil %\1 LI w oil-base solution 2 a4

T-YaSP I%Lﬂuﬂéjuﬂauqumﬂlumimaaoﬁ
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daun1inasesanarmsnyiduin 16 Talus nvuutiswueanidu 3 ngu e az

o @

15 a2 Gf’l;
- NENAIVANAL @30 oil-base solution TINALNNTEA carrageenan
- ﬂE;l;aJmUQN‘]J’m 165U 5% (w/v) phenylbutazone oil-base solution
TINNLNTAA carrageenan
- nganaRey 43U enaanuunalugduuy T-YasP Tiunumia
carrageenan
f@ﬂmmﬂmmaaidLﬁwamgnnﬁaﬁaumw@aauﬁaUm%iaa digital
vernier caliper uazaauiinafi e (baseline) ﬁnﬂﬁ?ummsmaauu’%nmﬁawﬁ%& RRE
0.2 N33 nasanlwamasou 1 $alus 4a carrageenan 1% (wiv) ﬁajfu Nawnad (hind
paw) YBIRLNARBINNGN
nyians lagdannunuiveddariing fLaan 1, 2 waz 3 Talws
WRI9INEA carrageenan er8La3ad vernier caliper digital e laaURLANANAUIVDS
éjﬁLﬁﬁL’éuﬁu "l@TLflu@hmwwmmaaéjuﬁﬂﬁl,ﬁwﬁwé'dmﬂﬁ@ carrageenan
mnﬁm‘ﬁaainé“aLﬁ'mkl,l,ﬁaﬁ'lvl,ﬂﬁﬂmnavl,ﬂmsﬁmmsé"nLm_l
Haasuian 3 Falus waania carrageenan rmsifiudadidaring lasvinling
gaudsasuanlaeanlod riaum”mftaLﬁau‘%nméjaLﬁmkl,iwﬁvl,ﬁ%'umsmaau il

a

= A A e a A o =2 @
vLuI@]iLﬁ]uL'ﬁa'ﬂ LLﬂzLﬂUﬂqm%ﬂN -80 2IANLTRLTUR NUN LWﬂuq‘lﬂﬂﬂjﬂ”]ﬂﬂvLﬂﬂ'Ti@']uﬂqi

U

anLausialy

5.1.2 NRNULHAZULLL YaSP

MIaTeNR1T Lasnsawunaliagluzduuy YasP uaz 5% (wiw)
phenylbutazone 114 base ointment %ﬂl"ﬁlﬂuﬂEjumuﬂumﬂiumiwﬂam‘ﬁ

NMINAFY fAawNINAaBIana 1 IIRLLInIAT 16 SRR mﬂﬁ?mmwks
paniilu 3 ngu 9 az 15 @2 et

- N§uAILANAL 163U base YaSP $1uriun3iia carrageenan

-N f,j 4aUANUIN &5y 5% (w/w) phenylbutazone 14 base ointment

TINNLNTAA carrageenan
- ngunasay a3 sanwuHalugULuy YasP Tiunun1sia

carrageenan
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RRINTI i'ﬂmwmmmaaajfaLﬁwamgnﬂéﬁﬁaumimaauﬁmm%aa
digital vernier caliper LazaALWANAN G (baseline) NNUUNMEINARD VLTI I AY
@18z 0.2 N3N ﬁ'uwklfl,mwia:ﬂaju mﬁmniﬁmwmaaulmwiazﬂﬁju 1959109 4a

[ o o o °

oo .
carrageenan 1% (w/v) NgtNaI%iad (hind paw) 183AUNARBINNAT NTIIANR nlag

TAAMURUIVRIGITIINY 71981 1, 2 uaz 3 T2luInasaInia carrageenan §18LATHY
vernier caliper digital mﬂifuﬁﬁmﬁ"l,ﬁauﬁ'uﬁma’m%uwaoé”aLVT’]L’%TIMTH Iadudraw
ﬁmmaaej”dLﬁﬂﬁlﬁwﬁu%ﬁhmﬂﬁ@ carrageenan muﬁm"’aasméjuﬁmkuﬁaﬁ’]vlﬂﬁﬂm
nalnnsdmmssniay Waasua 3 52l %eInsan carrageenan YmMILAURI0ENS
gaimy lasldnusaudinarsuanlasan’lad ﬁaum"’ml,f':al,ﬁau’%l,'smaiaLﬁmwﬁwﬁ'
lasuannasey wrlululasiaumnan LLazLﬁuﬁqmﬁgﬁ -80 asrnLTaLTys i ety

= v %3 1
AneNna ln1IewIanLEuea 1y

5.2 NM13037331ANLRUIN Va9 malondialdehyde (MDA), nitric oxide (NO) W&z

myeloperoxidase (MPO) lulitariiaaniay

5.2.1 nM3aadasiUsunmaes MDA luiflaifiasniay Tasld MDA
assay kit (Zhang et al., 2016)

L@]%‘ﬂm‘ﬁaahdimﬁmf:al,ﬁaejal,ﬁﬂu 0.86% normal saline solution
AATIEIW 1:9 (W/V) awuitorduann (tissue homogenate) aniinsinly centrifuge 7
AWL32T0U 3,000 rpm Lil1aa1 10 Wi LAzQARIUYBY supernatant waldvinimasas
¢a'ld

ATN1INAFAY NITNAFALLARZA288199UTenauaae blank tube,
standard tube WLz sample tube 1ag blank tube 9¢Usenauale dehydrated alcohol 0.1
fiaffn7 standard tube Usznauaae 10 w1 luluansaafiadaa standard 0.1 JadAaT uay
sample tube 13znaue g tissue homogenate 0.1 UARAAT UAZLAN reagent A 0.1 NaRAGT
Tuudas tube wawlidnnu anniuldn reagent B 1.5 Ia3aa5 uas reagent C 1.5 Sadans
Tuudas tube wanliltnn awouuéwquuqmwgﬁﬁ' 95 adaLoalTea Ldulaan 40
w1f %'l centrifuge MA1L32501 4,000 rpm 1287 10 w17 LAZQAFINYD
supernatant 8911 96 well plate auaz 200 lulasias ﬁw"l,ﬂi'mmmigmﬂﬁuum‘ﬁmw
120A% 532 WIlLuas

NMIATWIHHANIINARDY IG] Ell“ﬁlfﬂ@li a9%

Tissue MDA content (nmol/gprot) =
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(ODsample~ODpjank)/ODgtangara-ODpiank) X Standard concentration (10 nmol/mL) + Protein

concentration in homogenate (gprot/L)
nmol/gprot fa nanomole per gram protein

5.2.2 M3asadasedlsinawes NO lwiloifasniay Tasld NO assay
kit (Zhang et al., 2016)

LATuNA28E19 I@sﬁmf:mﬁaa:uﬁﬂu 0.86% normal saline solution 11
saan 1:9 (whv) awmduwiitaidaann el lddotsuny tissue homogenate 2N
Wil centrifuge finusa30u 2,000 rom LJuiaa1 10 W WATAAFINVOI supernatant
waldvinimasasealy

ATN1INAFAY NITNARaLLARZA88199sUTenaua8 blank tube,
standard tube L8z sample tube a8 blank tube 3:1/52nauat double distilled water 0.25
{iafaaT standard tube Usznauee double distilled water 0.2 Jafaas waz 100 lulasly
Aa1368aaT standard working solution 0.05 A8 88a 3 sample tube Usenau@l e tissue
homogenate 0.25 J8a5AT 3NTisLf reagent A 0.2 Tad5nT luudas tube nanlwidniu
mauudnmuquqm%gﬁﬁ 37 adatralTaa LJwiIan 60 w171 L@X reagent B 0.1
§adda7 waz reagent C 0.05 AadanT luudas tube naulitdnulasld vortex 30 Funf
mﬂifmfmvlfﬁqmwgﬁﬁaa 40 w7t 'l centrifuge finnw39380 4,000 rpm tHuaan
10 w171 WATQAARINVAY superatant VBIUARE tube 0.4 HAFANS W&UNU chromogenic
agent 0.3 AadaaT WaN AT N ma"l,i"ﬁqmwgﬁﬁau 10 W7 ﬁnﬂifu@@mmamﬂu 96
well plate wauaz 200 lulasias ﬁﬁvl,ﬂ’i'(ﬂ@iﬂmigﬂﬂﬁuuadﬁmmmaﬂﬁiu 550 WLLNAT

mMidmHanIanss lagligas ot
NO content (umol/gprot) = (ODgampie~ODpjank)/ODstandara-ODpiank) X Standard concentration

(20 ymol/L) + Protein concentration in homogenate (gprot/L)

pmol/gprot fa micromole per gram protein
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5.2.3 130329510 USumuas MPO luiitaidasniay Tasld NO
assay kit (Zhang et al., 2016)

\ATuNG2BEN I@yﬁmﬁmﬁaiﬂﬁﬂﬁu 0.86% normal saline solution 1%
sa318% 1:9 (wiv) I dwitordoan iialwldeogn9uuy tissue homogenate §992 4
AMULTUTWLYINALY 10% tissue homogenate nnswdanslwlaanudutu Wik 5%
tissue homogenate (sample) Faiduanududuiiazltvnisnasasdaly

IFnInasay NINARLLARZA8E199 U IzNaUAY sample tube LA
contrast tube lag sample tube 3z13znNavAY sample, reagent A LLaz chromogenic agent
WNAD 0.1, 0.1, WAz 1.5 AARAAT ANUS1AY WEIUDS contrast tube 3xUsTNaUAIL
distilled water, sample W&z reagent A WAL 1.5, 0.1 Waz 0.1 JARANT ANE 1AL WaN 1w
LN LLamNuudnmuqquMQﬁﬁ 37 9L TALEoF WA 30 WIT Nty
reagent B 0.025 4a8aaI ¥ sample tube WY contrast tube WENIALTIAY 19UUEN9
muquqmwnﬂﬁ‘ﬁ' 60 aIALTALToR 1WA 10 wIf mmfug@mmawldaﬂum 96 well
plate nquaz 200 lwlasias ﬂ’]vl,ﬂi’@mmi@@ﬂﬁmmﬁmwmaﬂﬁiu 460 wWlluAT

mMIdwmHanmanas lagldgas it

MPO activity (U/g wet tissue) = (ODgampie = ODcontrast)/11.3 X sample weight (g)

MPO activity (U/g wet tissue) = (ODgampie = ODcontrast)/(11.3 x 0.05 g/ml x 0.1 ml)

ool

11.3 Aa BUBTANNIYUNTDMINNAUNITAMVBIBATIANTY (multiplicative inverse of
slope rate)

sample weight (g) = 0.05 g/ml x 0.1 ml

0.05 g/ml fa 5% tissue homogenate (5 g tissue/100 ml homogenate)

0.1 ml fia USuasvadaiatnefiGnadli sample tube Waz contrast tube
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53 N1303733LA312RUSN 1MV B9 tumor necrosis factor-alpha (TNF-alpha),
Interleukin-1beta (IL-1beta), prostaglandin E, (PGE,), inducible nitric oxide synthase

(iINOS) ez cyclooxygenase-2 (COX-2) ’Lmﬁmﬁaévmau

5.3.1 N13A719310 RS Mue9 TNF-alpha lswilarfiasniay Taald
enzyme-linked immunosorbent assay (ELISA) kit (Oliveira et al., 2014)

L(ﬂ‘%ﬂm‘ﬁasm*[mﬁmﬁmﬁaéjuﬁwﬁ'u phosphate buffered saline (PBS)
oH 7.4 lugasdin 1:9 (wiv) Iidwitaidioann iialwldeaegouuy tissue homogenate
anniwiin'ly centrifuge AA11159500 3,000 rpm L1181 20 w17 LALQARIUVDS
supernatant algvimnaaasdelyl

NN3LAIBN reagent

\@38% rat TNF-alpha standard 91n@ N3 NTHLIN 1,280 Wilunsudadag
MNIWE0919uL LA A UREITIY standard diluent TWldanuiduduluzag 40-1,280 wilu
nINGafag

\@58% biotinylated Ab detection diluent L8N biotinylated Ab LT1AY
biotinylated diluent

LA38y HRP conjugate diluent laold concentrated HRP conjugate WU
U HRP conjugate diluent

v@38 N wash buffer laulT double distilled water 450 Ta880T NN
concentrated wash solution 20 48886

N1IMNaAFaU Q@ standard Laz sample 50 lulasdas aslu 96-well plate
WATLAN biotinylated Ab detection diluent 50 tula38® 3 mnifuﬂuﬁ'qm%{]ﬁ 37 84¢0
it 1waa1 30 WAT &19 plate 28 wash buffer $1%3% 5 39 WaLAN HRP
conjugate diluent 50 'lulasans luudas well uazuufl 37 aseoaifos 1w 30 wift
819 plate @28 wash buffer 31%% 5 A%y LA chromogenic solution A 50 }ulA3aAT Waz
chromogenic solution B 50 lulay8as dafi 37 asaoaifos tuwaan 10 wift luida
W3NG stop solution 50 lulasaas wazthldiadinIganiuuss (optical density;
OD) fa1us1aan 450 wiluwwas n1elu 10 wiAinssannsLéa stop solution 1160
oD ﬁ"L@Ta‘%"'m standard curve LWUU logistic curve (4 parameters) mmfuﬁﬂmmmﬂ%mm

2w8d TNF-alpha lu@lat199naNnIsva9 standard curve
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5.3.2 N15A37931A5 WU Mu a9 IL-1beta Iutiiordasniay Tasld
enzyme-linked immunosorbent assay (ELISA) kit (Oliveira et al., 2014)

L@]’%‘ﬂmﬁasiwimijul,f:al,ﬁaiol,ﬁ’]ﬁu phosphate buffered saline (PBS)
oH 7.4 lusasadin 1:9 wi Iiduiitaidoarn tlelwld@aegnsuuy tissue homogenate
ansuinly centrifuge AR2WL32158Y 3,000 rpm tiuLaan 20 wat LAZQARINYDS
supernatant tWalyinnmaaasealy

3@ reagent

\@384 rat IL-1beta standard 91NAMNLTUTHLIN 240 W luNTUGADRAT
MNIWF 099UV VAT UFDIRIY standard diluent T ldanududuluga 7.5-240 wilu
nNGafas

ROETIEY biotinylated Ab detection diluent lasngy biotinylated Ab VA
biotinylated diluent

LA38y HRP conjugate diluent laald concentrated HRP conjugate N&Y
U HRP conjugate diluent

\@38 wash buffer lagld double distilled water 450 488805 NENAU
concentrated wash solution 20 J88RAT

N1INaAFaY 9@ standard uaz sample 50 lulasias aslu 96-well plate
WazL@w biotinylated Ab detection diluent 50 lulasaas a1nsuila well plate uaziui
gaenil 37 aseniaaidus 1unan 30 w1l &9 plate 68 wash buffer 1 5 A%s ez
\&3 HRP conjugate diluent 50 lulasaas luudas well uaztind 37 asaaaidos 1Ju
1781 30 17 814 plate @28 wash buffer 1% 5 Ass LA chromogenic solution A 50
lulas803 uaz chromogenic solution B 50 lulasaas Uuf 37 asemafos Wuiaan 10
W luitde was9nsiasda stop solution 50 lulasaas wazinlddadnisganfinuas
(optical density; OD) fiauznan 450 wilwaas nelu 10 wifinssanniada stop
solution 111 OD 7ila®¥149 standard curve WU logistic curve (4 parameters) 31114

A UAIUIUI YD IL-1beta Iumyfsazi'mnﬂauﬂ’]waa standard curve
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5.3.3 N3a593taTe¥Sunnwes PGE, luitoifesniay Tasld enzyme-
linked immunosorbent assay (ELISA) kit (Oliveira et al., 2014)

L@]’%‘ﬂmﬁasi’lﬂmijmf:al,ﬁaiol,ﬁ’]ﬁu phosphate buffered saline (PBS)
oH 7.4 lusasadin 1:9 wi Iiduiitaidoarn tlelwld@aegnsuuy tissue homogenate
ansuinly centrifuge AA2WL3258Y 3,000 rpm tiutaan 20 wat LAEQAFINYDS
supernatant tWalgyinnnaaasealy

3@ reagent

\@J8 ¥ rat PGE, standard 3nnANNLTNTHLTN 200 w1 lunIN@aRa I
NS 099U LA AUFEIRIE standard diluent TWldanududulusig 6.25-200 wilu
nINGafas

RETIEY biotinylated Ab detection diluent lasngy biotinylated Ab 131 Ay
biotinylated diluent

LA38y HRP conjugate diluent laald concentrated HRP conjugate N&Y
U HRP conjugate diluent

\@38% wash buffer laald double distilled water 450 Aa88aT NEUNU
concentrated wash solution 20 Ja88AT

nINagay 9o standard L8 sample 50 Tulasdas aslu well uazidy
biotinylated Ab detection diluent 50 lulasaas ansiuila well plate Lmzi_iu‘ﬁ'qm%ﬁﬁ 37
ssenuraLdes 1wan 30 Wil #19 plate 28 wash buffer $1U% 5 039 UazLEN HRP
conjugate diluent 50 'lulasans luudas well uaztufl 37 aseoaifoa 1w 30 wifl
819 plate @28 wash buffer 1% 5 A1 LeY chromogenic solution A 50 lulasans uas
chromogenic solution B 50 lulasaas Uufi 37 ssriamaidos waan 10 wifl luiia
W39 NILAN stop solution 50 lulasanT wazthldiadnIganiuuas (optical density;
OD) faus1aan 450 wiluwwas n1olu 10 wiinssannsuda stop solution 1167
oD #lea$3 standard curve WUL logistic curve (4 parameters) 3ANTAWI BRI

1839 PGE, luenatnsanannIvas standard curve
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5.3.4 n3a59itanzisunawes iINOS Twidtaiasniay Tagld enzyme-
linked immunosorbent assay (ELISA) kit (Oliveira et al., 2014)

WSuNAlat9la Uﬁmﬁmﬁagﬁtﬁﬁﬁu phosphate buffered saline (PBS)
oH 7.4 lusasadin 1:9 wi Iiduiitaidoarn tlelwld@aegnsuuy tissue homogenate
ansuinly centrifuge AA2WL3258Y 3,000 rpm tiutaan 20 wat LAZQAIUYDY
supernatant tWalgyinnmaaaseall

NN3LAIBN reagent

L@383 rat INOS standard INANUERTHLN 24 W Tun3udedas 31Nt
\30IULUSNGLURBIAY standard diluent TR laauduTwlugg 0.75-24 wrlunsude
803.A38% biotinylated Ab detection diluent L@l & biotinylated Ab 1AL biotinylated
diluent

LA38y HRP conjugate diluent laold concentrated HRP conjugate N U
U HRP conjugate diluent

\@38 N wash buffer laulT double distilled water 450 Ta880T NN
concentrated wash solution 20 48886

nNINARaY 9a standard L8 sample 50 lulasdas aslu well uazidy
biotinylated Ab detection diluent 50 lulasaas 9 nsinila well plate LLazﬂuﬁ'qmmﬁ 37
sseLraLdos 1wan 30 Wil #19 plate a8 wash buffer $1U% 5 039 UazLEN HRP
conjugate diluent 50 'lulasans luudas well uaztuf 37 aseoaifoa 1waan 30 wfl
814 plate @18 wash buffer 31%% 5 A%l LA chromogenic solution A 50 lulasanT was
chromogenic solution B 50 lulasaas Uufi 37 ssraaias waan 10 wifl luiia
W39 NILAN stop solution 50 lulaAnAT wazthldiadnIganiuuas (optical density;
OD) fiauenInan 450 wiluiwas n1olu 10 wfinas91nNnI5L@Y stop solution 1167
oD ﬁ"L@Ta‘%"'m standard curve LWUU logistic curve (4 parameters) mmfuﬁﬂmmmﬂ%mm

299 INOS luaa81991NauN1TUad standard curve
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535 N17A31951A T WUSu a9 Cox-2 luitatfiasniay Tanld
enzyme-linked immunosorbent assay (ELISA) kit (Oliveira et al., 2014)

L@]’%‘ﬂmﬁasiwimijul,f:al,ﬁaiol,ﬁ’]ﬁu phosphate buffered saline (PBS)
oH 7.4 lusasdin 1:9 wi Iiduiitaidoarn tdelwldemasnanuy tissue homogenate
ansuinly centrifuge AA2WL3258Y 3,000 rpm tiutaan 20 wat LAZQAIUYDY
supernatant tWalyinnmaaasealy

3@ reagent

L@T8 Y rat COX-2 standard 1N ANLTNTWULIN 64 W lUNTNA AN T
NS 099U UEAURES @8 standard diluent T ldanadutwlugag 2-64 wlunsu
GaRnT L@38N biotinylated Ab detection diluent lasi&3 biotinylated Ab LAY biotinylated
diluent

LA38y HRP conjugate diluent laold concentrated HRP conjugate N U
U HRP conjugate diluent

\@38 N wash buffer laulT double distilled water 450 Ta880T NN
concentrated wash solution 20 48886

nINagay 9o standard L8 sample 50 lulasdas aslu well uazidy
biotinylated Ab detection diluent 50 lulasaas ansiuila well plate LLazﬂuﬁ'qmmﬁ 37
ssenwraLdos 1wan 30 Wil #19 plate e wash buffer $1U% 5 39 UazLEN HRP
conjugate diluent 50 lulasans luudas well uaztuf 37 asaoaioa 1wl 30 wifl
814 plate @18 wash buffer 31%% 5 A%y LA chromogenic solution A 50 lulasanT was
chromogenic solution B 50 lulasaas Uufi 37 ssrmiaaifos waan 10 wif luiia
W39 NG stop solution 50 lulaAAT wazthldiadnIganiuuss (optical density;
OD) finuenInan 450 wiluiwas n1olu 10 wfinaI91nNn15L&Y stop solution 1H1d7
oD ﬁ"L@Ta‘%"'m standard curve LWUU logistic curve (4 parameters) mmfuﬁﬂmmmﬂ%mm

a9 COX-2 luaatnganaunIIvas standard curve
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5.4 n13dAn®1an8InTAveLitaliadniay (Histological study) (Cadirci et al.,
2016)

N3N AU atLtattaantaul 10% neutral buffered formalin LN8

asgnwvadiitaliia 3NN dehydration @38 alcohol INAMILTNTUN MmUY
=< & A . &< o & A va % [

GE warasacitardalu paraffin annuuaaiitatdalnianunul 5 lulasiuas danaae

hematoxylin Uz eosin (H&E) et ld lddasgniuldndasganssaiunulduas 7

fNasuee 10X ey 40X Lﬁagﬁ'ﬂumwauﬁmﬁa ANNAUIL WY AILTARLTALR AU

A Y oA . A A o a a ) :
‘Hiaﬁ’ﬁu’mﬂda%JISL‘HL%@LUSﬂﬂLﬁULﬂiEJUL“{IEIUﬂUﬂQSJﬂ’JUQNaU

a £ 4 £
6. m‘sﬂszmmmﬁmamsm%aamemznalnmsaammﬁwaa T-YaSP uae YaSP

Tudainaaas

FAINARDI
wuin@ 1 %m’nmﬂgﬁf mmw"’mf Wistar rats 1) 2 LADW TN 180-200 NTN

IMNABTRATNARDINAIINLIREY Yangzhou university, Yangzhou, Jiangsu, China n13

u

A va @ o ¢

Ujdanudainasesldaiunisenddlivinniimassilavamznisunisaiosssanisly
fainanes vasguddainanaiunIIng1as Jiangsu university Lam‘ﬁ"luagrym syxk-(su)-
20130036 riawn1Inaaasinunanaddivdrldidriiuaniwsesiasnasaaduiaa 1
sUaw ‘ﬁ'qmvﬁgﬁ 2242 a9rLTaLE s Ts=aUANNTRFURNS 70% Tnsaiunisie-ie
W 12:12 Flag

%wmmmmﬁ@ﬁ' 2 14 nyaiwas] a10Wus Goto-Kakizaki (GK) rats 1) 2
Lo ﬁﬁﬁﬁﬂ 180-200 N3 9NN SHANGHAI SLAC LABORATORY ANIMAL CO. LTD 113
Ujidnudainaaasldiunisend@lvviinimasaslasamznitanisaiosssunisld
fainanas veIguddainanaInn1Inenss Jiangsu university Lamﬁlluagfym syxk-(su)-
20130036 riawn1Inaaasinunanasdivdrldidriiuanwsasiainanaaduiaa 1
sUaw ‘ﬁ'qmﬂqujﬁ 2242 a9rLTaLds Jr=aUnNNTuaINNS 70% Tnsaiunisie-ie
W 12:12 Tl
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a ﬁfl Q€
6.1 msﬂs:mqumamimwaaLmaLLazﬂavl,ﬂm‘saancmwaa T-YaSP L&z

YaSP 1%%1;Jl,ﬂﬂ§ (wistar rat)

6.1.1 msﬁﬂmqw%%iamimwamwamaamammmahgmmu T-YaSP

wae YaSP laalti® excision wound model sLu‘ﬁkLﬂﬂa (Freitas et al., 2017)

6.1.1.1 @ wUNAzULLY T-YaSP

naeIBET lsnenanuunaliaglugduuy T-Yasp

AOWNITNATIL 1 1% Iﬂmmu'%mm%é’waw&nné’wumﬁ?uﬁ
Uszanmh 4x4 NINILTUEINAT mﬂifw,mwkbaamﬁu 3 Ngu 9 8z 10 61 et

- NRNAIVANAL l@sunssnenuNade oil-base solution

- NRNAIVANLIN "ld’%'umﬁ'm_«ml,wmﬁﬂmﬁ’]ﬁ'maauwegm

- NRANAFLY "l@T%'Uﬂﬁ%’ﬂw’]LLwa@TaﬂﬂﬁawﬁuLLwalugﬂLLuu

T-YaSP

myhlfiAaunaida (excision wound) wunnngugnyinliaaulas
2@ pentobarbital LUNN19TRINTBIVUNG 45 dasnsudadlansuvasinningy ansmrinle
viaukatdauuy full-thickness excision wound laaild biopsy punch VSN AAITDINY
(thoracolumbar region) Fadumsaasnaunaluszausuiiniiisia epidermal, dermal,
hypodermal LL8% panniculus carnosus layers I@Uﬁ‘ﬂu’lmﬁuﬂ’luﬂuﬁﬂmoLﬁ’lﬁ’ll 6
aALNAT LAZUWHAAN 1 JaRLNAT %a%kmﬁdﬁnzﬁuwa 2 LKA FILHATIETINEAD 9Nt
manTnagauUs s 50 Tulasaas nasaniwiuaauasmasmagaulna T Wi
IBUNIWIBFUN

NMIIANE ﬁﬂmi’mﬁumugﬁuﬁﬂmwadLmahsﬂ,if digital vernier
caliper TUANNATHLTWI% IuuKavIBain NI R ldu s onduiuiive suns
wazAadnsooazn1sdavasuna (% wound closure) LiaLUSouIfisunuIwIATEIULNE
56

Fumatnaftaifednduazifiofiaunaluiud 7 uaz 11 nasns
nw lasvhldnyssudioaiueulasan’ad AoudatwiimisusnaivnlwiAaunauas
Awiatng draftarfiace PBS urdatnstwitalwlulasiawmnan LLazLﬁuﬁqmuQﬁ -80

a A 2 ] ]
IFNLTRLDER Lwaﬂﬂﬂqﬂﬂvlﬂ@]aﬂ']?ﬂ'] U“ﬂa\‘]LLNa@]avLﬂ
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6.1.1.2 El’]ﬁ&l’]%LLNﬂg‘]JLL?JTJ YaSP
NMILAILNENT L@%UNU’]N&J’]%LLNQI%@%I;lugﬂl,mﬂ YaSP

D

AauNIINaFay 1% Iﬂu"uuu%um%é“wamkmn@ﬁmm@ﬁ'u

e

Uz 4x4 Q19191 TUGLNGAT a'mifml,ﬂmkmamﬂu 3ndug az 1042 avh

- NRNAIVANAL 1@5uMIsnEUNE@l8 base ointment

- ndNAILANLIN dIUMITNBIUNAGIE solcoseryl ointment

- NRANAFL vl@T%'ums%’ﬂmuNa@hUmammmalugﬂuuu YaSP

mvhlfiiaunaida (excision wound) wunnngugniinlisaulas
4@ pentobarbital [TN9TasHasIIA 45 Hadnsusenlansuvostiininga ansiuinlw
\iaunatdauny full-thickness excision wound lagld biopsy punch UTLIURAIVDINY
(thoracolumbar region) Fadumiaunaunaluszausuiniivia epidermal, dermal,
hypodermal &2 panniculus carnosus layers I@ﬂﬁm‘m(ﬂLﬁuﬁﬁug{uﬁﬂmam’lﬁh 6
aALNAT LAZUWHAAN 1 JARLNAT %aﬁwﬁ\ﬁé’nzﬁuwa 2 LKA FILKATIETINED 9Nt
mannageuusmuns 50 ulasans nasanniuriunauazmasnagaulna S iuin
IBUNAWIBFUN

MIIANE ﬁﬂ@Ui’@Lﬁuﬂﬂugus‘fﬂaﬂemadLLwaI@]zﬂ,if digital vernier
caliper UWANHNATWLIUIU IULNARILFERN N ldundu anduiuivasuus
wazaminiosazn13auaduna (% wound closure) LiaLl3o A URUTUIATDILNE
Sue

fudadnaftaifednduazifiofiaunaluiud 7 uaz 11 nasns
nw lasldnunaaasanldadssudisaiivanlaaanlad NN FAT WA
u’%mmﬁﬁﬂﬁlﬁmmaLLa:ﬁmﬁfaﬂﬂaaaﬂmﬂm"’mH faitaiiods PBS wisatneduile
Tuwlulasiauinan LLGZLﬁUﬁIﬂqm%Qﬁ .80 aseLTaLEaa tednwINa lndamMInIsvaIuNa
o'l

L@%‘ymﬁamﬂmﬁmf‘:mﬁaqmﬁﬂﬂm PBS pH 7.4 luaasnain
1:9 (wiv) Wi dwiitardeain 1ialwlderatsuuy tissue homogenate 31153111/
centrifuge nNW5138L 3,000 rpm 1Juaan 20 Wl LATQAFIUYDY supernatant wald

mnaaadealyl
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6.1.2 N117032331A31eRUSU1 Va9 transforming growth factor betat
(TGF-beta1), vascular endothelial growth factor (VEGF), collagen type | L& ¢ collagen

@

type Il Twitatiauna

6.1.2.1 laslgn13ar9daseiUSun ey TGF-betal laols
enzyme-linked immunosorbent assay (ELISA) kit

NILeIBN reagent

\@S8N rat TGF-betal standard 31nANNLTNTHLIN 3,200 W1 lH
NSUABAAT NS B9ILDUEGUFES §18 standard diluent T ldaanadudulugag
200-3,200 WIuNIUAaRAT LaTuN biotinylated Ab detection diluent Tasuay biotinylated
Ab NN biotinylated diluent

@383 HRP conjugate diluent lag/l concentrated HRP conjugate
WRNNU HRP conjugate diluent

\@383 wash buffer lagld double distilled water 480 aRAAT Waa
NU concentrated wash solution 20 88803

NNINasey @a standard uaz sample 50 lulasdas aslu well uaz
| biotinylated Ab detection diluent 50 lulasaas 3ntiuda well plate LLﬁZﬂ&l‘ﬁlqm%ﬂﬁ
37 aseniaaldoa 1wiian 30 Wil 819 plate e wash buffer $1WI% 5 A%I UaZLAY HRP
conjugate diluent 50 'lulasans luudas well uaztufl 37 aseoaifoa 1w 30 wifl
819 plate @28 wash buffer 31%% 5 A1 LeY chromogenic solution A 50 lulasans uas
chromogenic solution B 50 lulasaas Uufi 37 sseiaaidos waan 10 wif luida
w839 NELAN stop solution 50 lulasans wazthldiadinIganiuuas (optical density;
OD) ‘ﬁlmwmaﬂﬁu 450 w1luiuas nolu 10 wAnadannnTdy stop solution #1@1
oD #lea$4 standard curve WUL logistic curve (4 parameters) INHWATWITIALSU

Uad TGF-beta1 slum”aazmmﬂammsmaa standard curve
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6.1.2.2 NM3aT3t¥Sunmaas VEGF luilaifiouns Taslsd
enzyme-linked immunosorbent assay (ELISA) kit

NN3LAIBN reagent

\@38% rat VEGF standard 91n@nNutHusn 1,600 wiluniuda
503 1INUWE0919UDDEG U §28 standard diluent TWledanuiduduwlugas 50-1,600
wlunsudadag

REHEY biotinylated Ab detection diluent lasHay biotinylated Ab
LNNU biotinylated diluent

l@388 HRP conjugate diluent lag/ld concentrated HRP conjugate
NENNU HRP conjugate diluent

\@383 wash buffer lagld double distilled water 480 aRA®T Waal
AU concentrated wash solution 20 JaRAAT

NNINasey ga standard uaz sample 50 lulasdas aslu well uaz
\fia biotinylated Ab detection diluent 50 lulasaas 9 nuiuda well plate LLazﬂwﬁqmﬁQﬁ
37 asmnaaLos Lwan 30 Wl &9 plate 8 wash buffer $14I% 5 A3 WazLiy HRP
conjugate diluent 50 'lulasans luudas well uaztvf 37 aseoaioa 1w 30 wift
814 plate @18 wash buffer 3144 5 A%l LA chromogenic solution A 50 lulasanT was
chromogenic solution B 50 lulasaas tufi 37 sseiaaias waan 10 wifi luiia
W39 NIWLAN stop solution 50 lulaAAT uazthldiadnIganiuuss (optical density;
OD) finwenInan 450 wiluiwas n1olu 10 wfinas91nNnI5L@Y stop solution 14167
oD ‘ﬁlvlﬁﬁ%ﬁd standard curve LU logistic curve (4 parameters) %’mifuﬁ’m%rwﬁﬂ%mm

wad VEGF Iu@ﬁamaﬁnﬂaum‘wad standard curve
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6.1.2.3 MIATIILATHUSUIA8S collagen type | Twitaifiauns
lagla enzyme-linked immunosorbent assay (ELISA) kit

NN3LAIBN reagent

@38 rat collagen type | standard INAMNLTUTULTN 960 U1 1u4
n3udadadans INtwiasuUUiTURes @18 standard diluent M ldanuTwluga
30-960 W lunTuaaiafans 138 biotinylated Ab detection diluent lagiN&3 biotinylated
Ab L TNNU biotinylated diluent

@383 HRP conjugate diluent lag/ld concentrated HRP conjugate
W&NNU HRP conjugate diluent

\@38 wash buffer laald double distilled water 480 Aa8aaT HaEN
AU concentrated wash solution 20 JaRAAT

NINaAFaY 9@ standard uaz sample 50 ulasias aslu well uaz
\fia biotinylated Ab detection diluent 50 lulasaas aniuda well plate LLazﬂwﬁqmﬁQﬁ
37 aseniaaldoa 1wiian 30 Wil 819 plate e wash buffer $1WI% 5 A%I UazLHY HRP
conjugate diluent 50 lulasans luudas well uaztuf 37 aseoaifoa 1wl 30 wifl
814 plate @18 wash buffer 3144 5 A%y LA chromogenic solution A 50 lulasanT was
chromogenic solution B 50 lulasaas Uafi 37 ssraaifos waan 10 w1l luida
W3NG stop solution 50 lulaAAT uazthldiadnIganiuuss (optical density;
OD) farus1aan 450 wilwwas anolu 10 wiinssannsL@ stop solution 1167
oD ‘ﬁl‘lﬁ'a%"m standard curve LWUY logistic curve (4 parameters) ﬁnﬂifuﬁwmmmﬂ%mm

a4 collagen type | lualagn9anaunIved standard curve



112

6.1.2.4 N13A719LATzRUI N M4 collagen type |II TuiiiaLfle
sniau lagld enzyme-linked immunosorbent assay (ELISA) kit

NN3LAIBN reagent

L@383 rat collagen type Il standard 91NANULTNTHULIN 800 W1
Tunsudadadans ntuli0919uUUdeuaads 8 standard diluent T lananududn
lug49 25-800 wluniudaladans

LAT8Y biotinylated Ab detection diluent lasHay biotinylated Ab
LNNU biotinylated diluent

l@388 HRP conjugate diluent lagld concentrated HRP conjugate
NENNU HRP conjugate diluent

\@383 wash buffer lagld double distilled water 480 aRAAT Waal
AU concentrated wash solution 20 JaRAAT

NNINasey @a standard uaz sample 50 lulasdas aslu well uaz
\fia biotinylated Ab detection diluent 50 lulasaas aniula well plate LLazﬂwﬁqmﬁQﬁ
37 asmnaaLos Lwan 30 Wl &9 plate 8 wash buffer 31434 5 A3 WazLiy HRP
conjugate diluent 50 'lulasans luudas well uaztufl 37 aseoaifoa 1w 30 wift
814 plate @18 wash buffer 3144 5 A%1 Liw chromogenic solution A 50 lulasanT was
chromogenic solution B 50 lulasaas Uufi 37 ssriaaias waan 10 wif luiia
W39 NIWLAN stop solution 50 lulaAAT wazthldiadnIganiuuss (optical density;
OD) fn1us1aan 450 wilwwas n1alu 10 wiAinssannsLda stop solution 1167
oD ‘ﬁlvlﬁﬁ%ﬁd standard curve LU logistic curve (4 parameters) %Wmfuﬁ’mamwm%mm

284 collagen type Il ludratnsannannsvad standard curve
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6.1.2.5 ﬂ’]iﬁmﬂ’]ﬁ]‘aﬂ’]U%ﬂﬁﬂmadLﬁaLﬁaLLNa (Histological study)
(Greenhalgh et al., 1990)

mM3Lasusetg Liudediiledaunanasannnasasly
fwﬁl 7 w8z 11 % 10% neutral buffered formalin Lﬁiamamwmauﬁmﬁa ﬁl’m‘lfu
dehydration @28 alcohol fﬂ'mmmL?T&J?Tu@‘iw"l,ﬂmmﬂmﬁuﬁugq wazadoftatiialu paraffin
nnindatitatfiolwiaaunuw 5 lulasiuas fouds hematoxylin, eosin (H&E stain)
LAz Masson’s trichrome staining #hdaatn4lddasanioldndasganssaduuulduas
Afnaswene 40X Lﬁiagﬁ'ﬂmmzmaal,f':al,é'aﬁ’mﬁfou%nml,l,wa AMURU LU ILTRR D NLEL

|84 fibroblast WIaANBMzNIFTNY collagen UTIMMLKA LWTHULABUALNGUAILAN
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6.2 ﬂ’]iﬁﬂﬂﬁf]ﬁ%%iaﬂ'ﬁ‘ﬁ’] waummm:ﬂavlﬂmsaamm%iuaa T-YaSP a8z YaSP
Tunwnnwam (GK rat)
6.2.1 ﬂ’]iﬁﬂ‘]ﬂ’]f]ﬂ%?ﬂ'aﬂ’li‘W]EJ‘]Ja\‘iLLNMJa\‘IEI’IE‘T&J’]%LLNE]FL%E‘IJLL‘]JU T-YaSP
wae YaSP laalti% excision wound model sLu‘ﬁkLﬂﬂa (Freitas et al., 2017)
6.2.1.1 El’]ﬁ&l’]%LLNﬂE‘]JLLTJTJ T-YaSP
ﬂ’]iL(ﬂ%‘EJ&Ia’]i L@%UNHW&MW%LLN@IﬁQEJJISLHE‘IJLL‘UU T-YaSP

o

NINAROU NAWNIINATIU 1 1% Iﬂumuu'%nmm‘i'wawkmﬂm

€

PUNANUALTZU DL 4%4 ANTNLTURLIAS ﬁnﬂ‘fmmwgaamﬂu 3 ngug az 10 42 adh
- NRNAIVANAL 1@5unssnEuNaaa8 oil-base solution
- NRNAIVANLIN "l@T%’Uﬂﬁ%’ﬂmuwa@Tasmﬁm"’umqum
-ngunagey lasunITnEuNad s g IBuRa luItuuy
T-YaSP
naildifiaunaida (excision wound) nunnngugnvitliaaulasie
pentobarbital LINNNTOINBITUIA 45 Jaansu/Alansuvasinmings aniwrinldiie
wHatdauuy fullthickness excision wound lael% biopsy punch UTLI AR AIVE I Y
(thoracolumbar region) @9tun1saranaunaluszauswiniisoiia epidermal, dermal,
hypodermal LL8% panniculus carnosus layers I@lﬂﬁ‘ﬂ%’]@Lﬁuﬂi’mﬂuﬁﬂmuﬁﬁﬁ’u 6
TaALNAT LAZUNAAN 1 AadluaT %a%g%ﬁa@”’;%ﬁuwa 2 LKA FILHATIEELNED 9Nt
MRIINAFAUUIIMMLKE 50 lulasaas mwmﬁuﬁumvﬁ PRI NI HALAZNIENT
NAFOU AN IULIUIUIBLHARLRIN
mIanaiasszauinaalwdaansinianams deumsrnliiAauns

o ~

mmimmﬁa@u’%nmﬂmymwawhm@aamﬂéﬁ LRZATIVAILLAIBY glucometer LUAN
ﬁaga‘szﬁummﬂmﬁa@L‘%&J(ﬁu LRZATIVTITERINTIINIINAaaIlwIwd 7 uas 11

MIIANE ﬁ’]I@]51’3‘61Lﬁ'mi’mﬂuﬁﬂmwadl,mﬂi@ ol digital vernier caliper
TUNANHNATWLIUI ABUNARILEDN 21NWIEIAIN AN UI DL T WA WAVAILNE LAZAA
& W A = ~ ) a o
WWusauazn1sUauaduig (% wound closure) LWalUTauNauNLIM IV ILNALINGH

=3 v 1 .&’ dl a g A o n:.i 3 > o %

WAuaiatnsiiatdatnfuazitattounaluini 11 1asn133neEn laovinla
%Hﬂ@aaamﬂvlﬂaamaami”wm?uauvlmaﬂvlfm’ NI AATURIRGIUTII AV AL A

a o a o o & A ) | @ ' & A

LHaLazRIntIUnGaananaIny dandihaliadas PBS Lraad1Ithatdaln
Tulasianinad LLa:Lﬁuﬁqm%Qﬁ -80 AIANLTALTUR LINAANBINA INADNIIRILUDILNE

o'l



115

6.2.1.2 eNFULHAZLULLY YaSP

naeIBaET Wisnenanuunaliaglugduuy Yasp

AOUNIINAROL 1iuIﬂumuu§rnu%§hmaa%&uﬂéﬁmuﬂmﬁﬂﬁ
ﬂizuﬁnL4x4@ﬁ?mLmu§meiaﬁﬂﬁﬁuﬁaﬂﬁaaﬂLﬂu 3ndu9 Az 10 61 wait

- NANAILANAY 1édsun13sn¥ I LNa@IY base ointment

- ndNAILANLIN dIUMITNBIUNAGIL solcoseryl ointment

-ﬂéuﬂ@aaiJ1&%%ﬂ15§hynuwaﬁdﬂﬂﬂawﬂuuwalugﬂuuu YaSP

mvhlfiAaunaida (excision wound) wunnngugnyinlizaulas
4@ pentobarbital HAMIToIEIIING 45 TaaniuAlansuvasimings mniwinliiie
wHaltdauuy full-thickness excision wound L@ 8ld biopsy punch U517 4 #A 50‘118&%1;},
(thoracolumbar region) FadumsaPivnaunsluszeutuiniasia epidermal, dermal,
hypodermal &2 panniculus carnosus layers I@]ﬂﬁ"uu’l(ﬂLé'uﬂhuglugﬂmu“(iﬁﬁ'u 6
aALNAT LAZUWNAAN 1 JARINAT %a%&p&ﬁaﬁhazﬁuwa 2 LKA FILKATIETINED 9Nt
NIFITNATOLUILI LN 501w1ﬂ5§@5mﬁwﬂéwﬁuﬁaT?%éhaﬂﬂﬁﬁﬁﬁuwauazwﬂaﬂi
NAFaU AN IUIUITUIBLHAWHRTAN

msanaiasszauinaaluiaanainisanainis nawnnsvinld
Wauna inrsiivifeauiinalangniizeinynaaadnnead LAZATIIRIBLATD
gMcomeku1Tuﬁﬂﬁbgas:ﬁhﬁﬁmwﬁh&ﬁa@néuﬁikuazmiaa%ﬁi:%iﬁoﬁﬁﬂﬂiw@aaaluiﬂﬁ
7 uaz 11

NMIIANE ﬁﬂI@UihLﬁuﬂﬂuguﬁhaﬂamaduwaiﬂUlﬁ'd@nalvenﬁer
caliper TUANNSTHLTWI% uLKavIBEin ntwia A ldudw anduiniivesuns
wazamdniosazn1slauaduna (% wound closure) Liall3o Ui unuIRIAVEILNE
SueH

FusadhaitadatUnduaziftaifiaunalusud 11 nasnssnmn
I@yﬁﬁTﬁ%ﬁﬂ@aaqaﬂﬂiﬂaﬂﬂoaauﬁdﬂﬂﬂ%ﬂﬂ%imaaﬂimé'aﬂﬂﬁﬂ AWML T
ldiAaunauaziinisdndeanaindiny falitolflodne PBS urdatnaiitaiiols
Tulasianinan uauﬁuﬁ@rwmgﬁ-809aﬂwmmu%saLﬁaﬁﬂwqﬂaiﬂ@aﬂWi%wUmaauwa
galy

L@%yuébaﬂﬁaimyfﬁuﬁéLﬁaunﬁﬁh PBS pH 7.4 lugasnain
1:9 (wiv) Wi dwiitardeain 1ialwlderae19uny tissue homogenate 317 553157'h4)
centrifuge 712139391 3,000 rpm tHuIa1 20 W WATQAFIBYBY supernatant \Wald

YnInaaadealyl
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6.2.2 N137037331AT1eR U1V transforming growth factor beta1

(TGF-beta1), vascular endothelial growth factor (VEGF), collagen type | L& ¢ collagen
type 11l Twitardouns

6.2.2.1 lagldnisaTiadiansiuSunmues TGF-betal lagld
enzyme-linked immunosorbent assay (ELISA) kit

NN3LAIBN reagent

\@38% rat TGF-betal standard 31NANNLTNTHUTA 3,200 w1 ln
NSUABANT INUWFEUUUEGLEES e18 standard diluent T ldanutdudulugas
200-3,200 WIuNIVADRAT LOSuN biotinylated Ab detection diluent Tasuay biotinylated
Ab L TNNU biotinylated diluent

@383 HRP conjugate diluent lag/ld concentrated HRP conjugate
W&NNU HRP conjugate diluent

\@38% wash buffer lag/l double distilled water 480 Ja8AAT W&Y
AU concentrated wash solution 20 Aa8&AT

NINaFeU @A standard uaz sample 50 lulasdas aslu well uaz
\fia biotinylated Ab detection diluent 50 lulasaas 9 niuda well plate LLazﬂuﬁqmﬁgﬁ
37 aseniaaldoa 1wiian 30 wifl 819 plate e wash buffer $1WI% 5 A%3 UazLHY HRP
conjugate diluent 50 'lulasans luudas well uaztuf 37 aseoaifoa 1waan 30 wifl
819 plate @28 wash buffer 314 5 A1 LeY chromogenic solution A 50 lulasans uas
chromogenic solution B 50 lulasaas Uufi 37 ssraaifos waan 10 wifi luiida
W39 NG stop solution 50 lulaTAAT wazthldiadnIganiuuss (optical density;
OD) farus1aan 450 wilwwas anolu 10 wiinssannsLda stop solution 1167
oD ﬁ"L@Ta‘%"'m standard curve LWUU logistic curve (4 parameters) mmfuﬁﬂmmmﬂ%mm

U4 TGF-beta1 1u<§l°'aa£h\‘l’al"|ﬂaumi°na\1 standard curve
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6.2.2.2 N3aTaitae¥USunmaas VEGF lwilaifiauns Tagld
enzyme-linked immunosorbent assay (ELISA) kit

NN3LAIBN reagent

\@38% rat VEGF standard 91n@nNaTHuIn 1,600 wluniuda
503 MINUWE0919UDDEG U §28 standard diluent TWledanuidudulugas 50-1,600
wlunsudadag

LAT8Y biotinylated Ab detection diluent lasHay biotinylated Ab
LNU biotinylated diluent

l@388 HRP conjugate diluent lag/ld concentrated HRP conjugate
NENNU HRP conjugate diluent

\@383 wash buffer lagld double distilled water 480 JaRAAT Waal
AU concentrated wash solution 20 JaRAAT

NNINasey ga standard uaz sample 50 lulasdas aslu well uaz
\fia biotinylated Ab detection diluent 50 lulasaas anuiula well plate LLazﬂwﬁqmﬁQﬁ
37 asmnaaLos Lwan 30 Wl &9 plate 8 wash buffer 31434 5 A3 WazLiy HRP
conjugate diluent 50 'lulasans luudas well uaztvf 37 aseoaioa 1w 30 wift
814 plate @18 wash buffer 3144 5 A%y LA chromogenic solution A 50 JulA3aAT WAz
chromogenic solution B 50 lulasaas Uufi 37 ssriaaias waan 10 wif luiia
W3NG stop solution 50 lulaAaT uazthldiadnIganiuuss (optical density;
OD) finwenInan 450 wiluiwas n1olu 10 wIfinaI9INN15L@Y stop solution 14167
oD ‘ﬁlvlﬁﬁ%ﬁd standard curve LU logistic curve (4 parameters) %Wmfuﬁ’mamwm%mm

wad VEGF Iu@ﬁamaﬁnﬂaumﬂaa standard curve
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6.2.2.3 MIATIILATHUSUA89 collagen type | Twitaifiauns
lagla enzyme-linked immunosorbent assay (ELISA) kit

NN3LAIBN reagent

\@38N rat collagen type | standard INAMNLTUTULTA 960 U1 1u
nsudadadans INtwiasuUUiTURes @18 standard diluent M lanuTwluga
30-960 W lunTuaaiafans LS8 biotinylated Ab detection diluent lagiN&3 biotinylated
Ab L TNNU biotinylated diluent

@383 HRP conjugate diluent lagld concentrated HRP conjugate
W&NNU HRP conjugate diluent

\@38 wash buffer lasld double distilled water 480 Aa8aaT HEN
AU concentrated wash solution 20 JaRAAT

NINaAFaY 9@ standard uaz sample 50 lulasias aslu well uaz
\fia biotinylated Ab detection diluent 50 lulasaas aniuda well plate LLazﬂwﬁqmﬁQﬁ
37 aseniaalfoa 1wian 30 Wil 819 plate e wash buffer $1WI% 5 A%I UazLHY HRP
conjugate diluent 50 'lulasans luudas well uaztuf 37 aseaoaioa 1wl 30 wifl
814 plate @18 wash buffer 3144 5 A%y LA chromogenic solution A 50 lulasanT was
chromogenic solution B 50 lulasaas tufi 37 ssraaifos waan 10 wifi luida
W3NG stop solution 50 lulaAAT uazthldiadnIganiuuss (optical density;
OD) farus1aan 450 wilwwas anolu 10 wiinssannsL@ stop solution 1167
oD ‘ﬁl‘lﬁ'a%"m standard curve LWUY logistic curve (4 parameters) ﬁnﬂifuﬁwmmmﬂ%mm

a4 collagen type | lualagn9anaunIved standard curve
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6.2.2.4 N17AT19LATERUI N M4 collagen type I TuiiiaLfle
sniau lagld enzyme-linked immunosorbent assay (ELISA) kit

NN3LAIBN reagent

L@383 rat collagen type Il standard 91NATULTNTHULIN 800 W1
Tunsusafiaddns 9n%uli0919uUUEG a8 standard diluent T laaanaududn
lug49 25-800 wluniudaladans

LAT8Y biotinylated Ab detection diluent lasHay biotinylated Ab
LNNU biotinylated diluent

l@388 HRP conjugate diluent lag/ld concentrated HRP conjugate
NENNU HRP conjugate diluent

\@384 wash buffer laglT double distilled water 480 JafaaT Waa
AU concentrated wash solution 20 JaRAAT

NNINasey ga standard uaz sample 50 lulasdas aslu well uaz
\fia biotinylated Ab detection diluent 50 lulasaas 9 nuiuda well plate LLazﬂwﬁqmﬁQﬁ
37 asmnaaLos Lwan 30 Wl &9 plate 8 wash buffer 31434 5 A3 WazLiy HRP
conjugate diluent 50 'lulasans luudas well uaztufl 37 aseoaioa 1waan 30 wift
814 plate @18 wash buffer 3144 5 A%l LA chromogenic solution A 50 lulasanT was
chromogenic solution B 50 lulasaas Uufi 37 ssriaaias waan 10 wif luiia
#8391N1WLEY stop solution 50 lulasaas uazth luiadnIganiuuas (optical density;
OD) fnus1aan 450 wiluwas n1elu 10 wiAinssann1sLda stop solution 14167
oD ‘ﬁlvlﬁﬁ%ﬁd standard curve LU logistic curve (4 parameters) %Wmfuﬁ’mamwm%mm

284 collagen type Il ludiatnsannannsvad standard curve
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6.2.2.5 miﬁﬂmmoﬁ;ams’imﬂmaoLf:al,fial,ma (Histological
study) (Greenhalgh et al., 1990)

mMIesENaIBEng Wudaiaieaunansianminaasdluud
11 14 10% neutral buffered formalin Lﬁamamwmauﬁmﬁa ﬁl’mﬁ?u dehydration @8l
alcohol mﬂmmlﬂmimﬁ;wvlﬂmﬂ’smLﬁuiuga uazaisiitoliolu paraffin INANGa
diaifalwdanurm 5 lulasuas Saudas hematoxylin, eosin (H&E stain) was Masson's
trichrome staining @ﬂ’]UIﬁﬂﬁﬂﬁﬁgﬂﬂiiﬂﬁLLUUl“ﬁLLad frnssuene 40X Lﬁiag]é'ﬂwmwad
oL 0 AMIILS I LKA AURUIUIHYBILTASSNLEY LTaS fibroblast B3B8 NWMIAZNNT

319 collagen USNMAUNS LWIBLIABUALNGNAILAN
a '3 Aaa
7. MINATIERTYANNEDA

mﬁmﬁzﬁfﬁagaqw%%umsé’nLmJ LLﬂzt]‘Y]%%(\‘]Lﬁ%&lﬂi:‘]_l’]uﬂ’]i%’]El"llE]x‘]LLNﬂ“fi‘ilu
JLAURADANARBILAZHAINARBIVBIGITUENFUUUKA lasltnTienzd anuudsdsin
#2855 One- Way (Analysis of Variance, ANOVA) 1/381figUa1auanensua e Laqe
#2835 Duncan’s post hoc test (p value< 0.05 or 0.001) lagld SPSS for Window Version
19

mﬁmsw:ﬁifagaLﬂ%‘ﬂmﬁsunﬂﬁ%umié’mau LL&ZQﬂ%%GL&%NﬂiZU?%ﬂWi%WEl
POIUHANIIHAATNARBIVBIFNTUBNTUIRUHANS 2 suuny lagldnsdianed anw
wU3U59162835 Independent samples T-Test (p value< 0.05)lasld SPSS for Window

Version 19
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AaNIINaaay

3 o o
1. m‘smi'maauqmmwmgu‘lwsaaﬂﬂ‘szﬂau‘lumsumammma ANNLWBINIIVDS

asan1saninalan

1.1 m‘sm'mﬁ'nﬂmxmamamwmaaaqﬂws
1.1.1 mmmaé’num:mawmﬂmaamguvl,war
ﬁ)’mmiﬁﬂmﬁ‘ﬂﬂmzmdwmmlaamguvl,wsaaﬁﬂszﬂaulm‘h%’umamu
& U v Q‘p L L5 =1 U =1 1

K S9sznaudan inialutu 1Whendige LwAadImT uazluAARINEY WU

LAY AT ﬁﬁ'ﬂmmnﬂugﬂﬂ Tasianitas 111szunme 10-13 LOUALNGT
AL 1-2 [uALuaT wesilidiuanuknsinizuanaanduinenasadenmdula
& o A A A e a A o A A e A I A A
AN 9 anwmenewaniFnaodautinaa nmelufiniesduniedsy louatdunsdF
ARBINAY ANAURANLANIZA) WaziszuNdna LHaLANRaY

= (% a o = ~ a

wWiandage danwasilfannanauuazuds nundszanms 0.5-1 loudiaas
(% 1 6 a ,&’ a A A U A
W BEUENAITZNN M 56 LoudlaT Aninaveniianaaiay uaznelwlaan
AA A = PP ' A o P
iRN900Led tauadunslainenaaan Inauvay uazisadia

LURARNINR ﬁé"ﬂwngﬂiw@iawﬁnnauﬁa% Lé’fumuguﬁﬂmaﬂszmm 2-2.5
A A & a v A A R A o v & A Y

LTUALNAT FIUBILNRATIULEURLARAIDIFUNANR anwmeansLduw i uTasTandanin
s9unsay 9 Lwae thaluiudauds tlauaidunidfiianatty ﬁﬂaumua}u LR
=
VIRH9

6 ¥ € o

WEaT1IE1T (F1UWUE FITneanngd) wdaviidszunm 0507
Ay A

lUBALNAT wazndnslszans 0.1 lrwilnas daiiana Wavatduwsizunaauiiana

Inawneay wazlsaninn
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1.1.2 mmnaé’nwm:maqamﬂmaammaguvlm

ﬁ)ﬂﬂﬂ’]iﬁﬂﬁ:}’]gﬂ‘j’]d é’ﬂmm:maamaa? LLﬂZIﬂiGﬁ%’]G‘UﬂOL‘ﬁaLﬁaNGEJ’]
mg]uvl,wsnwlﬁﬂﬁaoﬁ;amiﬂﬁ WU wepnnmdaiusunuiitaldouszimasaiadng 9
L%'mﬁ’m”umﬂmﬂvlﬂﬁfag@”of: starch granules, parenchyma cell, spiral vessel, scalariform
vessel, bordered pit vessel, cork cell, trichome, fiber LLas oil drop @TdLLamélugﬂﬁ 7

mmmmﬂﬁaﬂﬁhq@ WULTARTHAANY Basdravanannlyiesaait
sclerenchyma cell, aleurone grains, epidermis cell, vessels, sclereids cell, bordered pitted
vessel a2 fiber @4 LL&@GI%E‘]J"?; 7

MINEATIENT NuLERsTRa 9 Bosdrauainunlddenesil
starch granules, endosperm cell, aleurone grains, epidermis cell, bordered pitted vessel,
sclerenchyma cell a2 trichome @”ﬁLLa@dluzﬂﬁ 7

NIENINLNEARNINEY WLLTASTRAAS 9 Bpsdeuanunldiasdsil
endosperm cell, aleurone grains, cell containing brown pigment, testa rumination, stone
cell, sclereid cell, fiber, bordered pitted vessel, pitted tracheidal vessel L8 oil drop

AIuEadlugLn 7

1.2 Miasndauiagiolulwunsaanlng

mnmsmnaauqmmwmaaaaqlu"l,wmmLmewadauﬁmsamaﬁhIaﬂ Tuen
°11aamwu?q‘ﬂ%iuamyﬂwsaaﬁﬂsznaulm‘h%’umamuu,wa WU VR UTH LAzaIfa
duUSumasutantaay Youas 0.06 waz 0.03 lagsiwin e udey FIwiIE1T Uas
wunad JuSunmasudandaantosas 0.01 lastinin Usunmainude esudut
U990 Uazvngd I3pwaz 7.10, 3.49 uaz 3.86 Togsinwin audey Usinondrsiues
25 T 499@ 917817 uaznuIngas 4¥auaz 5.69, 2.90, 2.26 uaz 1.73 Tagsinwein
audey Usunandfiliazanslunte vasaind wazalane U3asaz 0.19 uaz 0.22
Tagsinwin auday sutnans wazwanngs J5unadiliazanalunse fasas 0.14

Tagtinnin aILRaILAIII9N 7

1.3 M3asdaudianmasdran lwaanwlng

MINTIMYTUHEIFNAGI8ATTNRZALA o maom;lu"l,mam’ﬂszﬂaﬂmh%’u
ENFATHLNE WL TaDRZUaIFNTANASILLENUER INNVNWTH U499 11817 UazRIN
&9 IYhAuYanas 24.00, 11.97, 4.08 uaz 26.28 lagtinwin aNd1eL a0azUaIRIIANA
et nuTH 1990 112817 WaTRANNES LInAUTaEAT 27.99, 20.01, 3.38 UAz 24.75
Tagdinin aud1ey YouasaIanadIolanITwIInIiutw (infusasas 11.74
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Tagsiawnin LLa:a]'mmimnmﬂ%mmmséﬁﬂ”@maaa&;uvlwsaoﬁﬂi:ﬂaﬂm‘iﬁ'umamu
wHaWLAn wannaeduUSInaunuin Yanas 49.91 Tassiwmein aiuiu JuUSunmvasingy
nauITLRe a8z 7.33 lasyUSuasdenia LLa:ﬁﬂ'%wmeﬂa%ﬁﬁuaU@T Jouae 6.69
Tagsinwin asuaasluased 7

2. 1131 ixLﬁuqmaNﬁaﬂﬁﬁ AN A liquid chromatograph-mass spectrometer
(LC-MS) uaz n1snadaun1dIn1ma1s81aa A28 high performance liquid

chromatography (HPLC)

2.1 madszilinamanianadioiy LC-MS nmadsziiiugmautaniaad

' @ v & a = 6 A &
WUT1 RIIENAGILLONIUOAIINUNUTYW (E-CL) W&1309A1U32NauNaTIanunIneeg 24
e F1IFNAMILLANIKEAINNINA (E-GM) Hmnsasdlznaufiananuriinue 39 wia
RNIIRNAGIYLENINEAIINTIIET (E-OS) Fa1389AU3znaunaanuniinae 32 vha a3
ANABLANIUARIINHANES (E-AC) Aan383asznaunasianuninue 11 oia uazann
nmadsndiuguanianmaaddig LC-MS vasdrsueauuunans 3 suuy ldud ans

[ [y ° [ ] = 6 ci
ANAAILLANIUBRINNAITULIRNIBUNS (E-YaSP) wuindansadalsznaunasiany
nanya 37 oila laswudnduasdrangvesniingu 8 vda diqa 15 vlia uaznungs
1 7fa sauuialuzluuy T-YasP danvasddsznafiananunivue 30 o lag
wuhidussddayvesndutu 1 78a wazdiga 3 vlia wazsnsuiuwuralugluuy Yasp
Jssasadsznaufiamanunsnue 19 siia lagwuindussdaguesuings 4 ia uaz
1990 1 38a wenaniwuirdiuesnwuNes 3 Jluuy dansddry 2 slhafiarany

A v A . . g P> P>
ANBWNY A8 alpha-mangostin LR curcumin muamslugﬂ‘n 8 LLRTA1919N 8

2.2 mMInadgaurrdIunmans alpha-mangostin, curcumin LR arecoline Tuen
FUUUHAZLWLY T-YaSP uaz YaSP Tagldia3as HPLC

?11’1nmi@lm'ﬁmiﬁ:ﬁﬂﬁﬂ%mmmiﬁ?’]ﬂwmﬂ@EIEL"I}’ alpha-mangostin curcumin Wae
arecoline LI %#&13019731% Wud1 T-YaSP §13u1ak alpha-mangostin §4§@ YA Y
2.472+0.002 JaANIUGAONTY T8IRINT AB curcumin LYINNLU 2.399+0.005 JadnINGanId
Wz arecoline tYiNNU 0.017+0.000 AadNTNABNTN AINE1AL @‘h%’umammmalugmmu
vaspP iflainldamatiamzdniysunmansdndy wodn fUSunowad alpha-mangostin
§98@ LYINY 0.415:0.000 FadANTWGANTN 7898911A8 curcumin LML 0.366£0.001
JadniudanTu Wwaz arecoline %aeun31 0.001 HaANINAONTN ATURIAL URAIAI

M1519N 9
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Eﬂ‘ﬁ 7 Powder microscopy of Curcuma longa (CL), Garcinia mangostana (GM), Oryza

sativa (OS) and Areca catechu (AC). NF; Not found.
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A1919N 7 Physicochemical parameters and phytochemical screening of herbal components of Ya-Samarn-Phlae (YaSP).

Parameters™*

C. longa

A. catechu

Foreign matter

Loss on drying

Total ash content

Acid-insoluble ash

Ethanol-soluble extractive

Water-soluble extractive

Hexane-soluble extractive

Tannin content

Volatile oil content

Curcuminoid content

NA; Not applicable

0.06+0.03 (<2.00)*

7.100.16 (<10.00)

5.69+0.74 (<8.00)
0.19:0.01 (£1.00)
24.09+0.54 (210.00)
27.99+1.08 (29.00)
11.74+0.91 (25.00)
NA
7.33+0.58 (26.00)

6.69+0.43 (25.00)

2.90+0.66

0.22+0.03

11.97£0.41

20.01+0.28

NA

NA

NA

G. mangostana O. sativ
0.03+0.01 0.01+0.01 (<2.00)*
3.49+0.04 NA

2.26+0.12 (£6.00)
0.1420.03 (<5.00)
4.08+0.47 (21.00)
3.38+0.05 (21.00)
NA
NA
NA

NA

0.01+0.02 (<1.00)*

3.86+0.64 (<12.00)

1.73£0.02 (2.00)
0.1420.01 (£1.00)
26.28+1.71 (225.00)
24.75+0.09 (210.00)

NA
NA

NA

NA

49.91+0.93 (224.00)

* Standard parameters described in Thai Herbal Pharmacopoeia; # Standard parameters described in Ayurvedic pharmacopoeia of India.

** With exception of the volatile oil content expressed as %v/w, all parameters were presented as %w/w.

NA; Not applicable

9cl
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;J'ﬂﬁ 8 The pie chart showing a number of phytochemical constituents of E-YaSP (A),

T-YaSP (B) and YaSP (C) analyzed by liquid chromatograph-mass spectrometer (LC-

MS).



A13719N 8 The phytochemical constituents of E-YaSP, T-YaSP and YaSP analyzed by liquid chromatograph-mass spectrometer (LC-MS).

Compound E-YaSP T-YaSP YaSP

identification Math score High Math score High Math score High
(+)-Arnicenone 99.47 1991062 - - - -
Curcumenol 99.24 12821731 - - - -
Beta-dihydrorotenone 98.12 2063657 98.97 3119201 - -
4-Hydroxy-3,5,4'- - - 98.92 2007513 - -
trimethoxystilbene

Dehydrodihydrorotenone 98.9 1380424 - - - -
6,8-Dihydroxy-1,7-diprenyl - - 98.30 469352 48.59 161122
xanthone-2-carboxylic acid

Garcinone E - - 98.25 477847 - -
Curcumin 98.22 4630446 96.75 6177038 95.93 3012554

-; Not detected.

8cl



@1519% 8 (Continued)

Compound E-YaSP T-YaSP YaSP

identification Math score High Math score High Math score High
Alpha-mangostin 98.21 7408722 88.98 630322 96.29 6324476
Aurmillone 98.01 5002346 - - - -
Chavicol 97.95 2339888 -

Archangelicin 97.81 8812175 - - - -
Demethoxycurcumin 97.77 4658778 - - - -
Mallotochromene - - 92.91 159316 - -
Bisdemethoxycurcumin - - - - 96.21 348742
Genistein - - 95.96 172264 - -
Mangostenol - - 95.58 377445 - -
Ponganone VIII - - 92.79 1237961 - -

-; Not detected.

6¢l



@1519% 8 (Continued)

Compound E-YaSP T-YaSP YaSP

identification Math score High Math score High Math score High
Dihydroisoalantolactone - - - - 49.72 459717
Dihydrorotenone - - - - 49.40 596486
Methuyl tanshinonate - - - - 48.99 295871
2,3-Dihydroabscisic alcohol - - - - 48.29 149497
Glyinflanin H - - - - 48.20 197925
Verimol C - - - - 48.04 496008

-; Not detected.

o€l



Gl'li'l\‘i‘ﬁ 9 Contents of alpha-mangostin and curcumin in Ya-Samarn-Phlae by high performance liquid chromatography (HPLC) method.

Active constituents Content of active constituent (mg/g) Calibration equation (r%) RT (mins)
T-YaSP YaSP

Alpha-mangostin 2.472+0.002 0.415+0.000 y=54.542x-3.743 (0.999) 11.041

Curcumin 2.399+0.005 0.366+0.001 y=255.51x+38.76 (0.999) 4.690

Each value represents as the meantSD of three repeated.

Lel
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a 6 £ { 04 o
3. ﬂ’]ﬁ')tﬂﬁ’]z%i]ﬂﬁﬂ'lﬁ%’)ﬂ’]ﬂ‘ﬁLﬁEl')“lqllax‘iﬂ?Jﬂ’]?ﬁN'l%LLNﬂ‘llﬂ\‘lﬂ’]ﬂJEl'lﬁ&l'l%LLNa‘l%

BAOANAADILAZANNUNDANYVDIINENIRUNS

3.1 n'ﬁ'fumﬁzﬁqfﬁfﬁ'\uaqgaamz nitric oxide (NO) 203G UENENIWUNR
MnMIaNzinndidulasassivauyad sz NO 184 E-YaSP, T-YaSP uaz YaSP
WU31 E-YaSP flannududu 1 Sadnsudeiadaas da15ouszlunmadrsulasasenu
auyadaIz NO LYl 34.56 T-YaSP AenuTudi 1% (viv) SenTonas 52.88 uaz YaSP

ANUTUTU 1% (wiv) FArTasas 41.14 AUEAU LEAIaIFLN 9A

3.2 m‘ﬁLm']zﬁqw%féf"mmié'nmummmmﬁ'ﬂﬁ"mL@W}%ﬂﬁﬁﬂﬂﬁ&g%ﬁi
29AUILNBUVIAITULIFNIBUHNALAEAITULIANIBLHNA LLBAE macrophage
MNMIANINEIAREUSININAS NO luiwad macrophage RAW 264.7 ﬁvl@'ﬁ'umsmz@ju
ANTBNLRUADE lipopolysaccharide (LPS) a1t udu 2 tulasnsudadadans wuin
ngumuauasldsunmsnszdude LPS fsinmnsairsiulasiinnnieds vy
maaﬁ&ﬁaLﬂ%'amLﬁUuﬁ'umjwmuqu%ﬂﬂﬁ%’umsm:@uﬁafJ LPS LL@imjuﬁ'vlﬁ%'u LPS
$90MU E-YaSP finnnuidudn 15 uas 20 lulasniudefadans munsasugemsains NO
TasdUsummssslulasy iy 6.89 uaz 5.79 lulasluans arwdau Getesnin
aﬂﬁaﬁﬁfﬂﬁm‘”@maaﬁﬁl,fial,ﬂ%'wLﬁﬂuﬁun@;uﬂuuquﬁvlﬁ%'u LPS (p< 0.05) a9uaadlugyl
i 9B u,a:mnmiﬁﬂmqw%{ﬁwumi&ﬂLaumaammﬁ'@oﬁ’amamuaamnaguvl,ws
09F15ENaUVBIFITUINNS 4 Biha WU E-CL Annududu 15 uas 20 lulasnsuda

a =)

aRaeT JUSu mn1TaTslulasy vinny 6.42 uaz 5.33 lulasluals aus ey

) W) ]

FiteuniredafipdrayniaiadaToufisuiunduatuquild sy LPS (p< 0.05)
@“ﬂLLa@ﬂugﬂﬁ 10A E-GM Nanuudn 125 lulasniudaiadans JUsu1mni13a3s
€ 1 o ¢ & o ' ' A o aa A a = o
Twlasdl winu 9.59 lulasluans dvdesninedwlinedaynesiailailIouisuny
NRNAILANN AT LPS (p< 0.05) dauaaslugili 10B E-OS finnadudu 200 lulasniy
. a aa A a o € 1 @ ¢ 2 o ' ' Ao o a
dadiadany JuUSunmmaaiislulas winu 8.19 lulasluans Sedeaninadelinedan
naddilaSoufisuiunguaiuquilasuninszdudin LPS (p< 0.05) asuaadlu
3111 10C uaz E-AC Nanaudutu 100 lulasnsudadadans Suumnsasalulasd
Wi 10.01 lulasluand SedesndnednddodaynesiidilaToufisunungy

muquﬁ"l,ﬁ%'umimz@uﬁw LPS (p< 0.05) aduaailugili 10D
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qul Q 1 Qs Qq: v
PMNNTANENGNTAUNNTONLELY WU E-YaSP waz E-CL #1N1508U8INT&IN9
NO lddfiga lasnanududu 15 uaz 20 lulainsudaiindfas auninduginiiaing
NO ld adsdiiuddnynisafidile)Iouifisununguaiuga (p< 0.05) 783843148

E-GM, E-AC a2 E-OS AUt 12.5, 100 waz 200 lulasnsudaiiadaans eua1ay

3.3 3Lﬂs1z1§qv1§n‘sz(?junﬁmwmLma #2895 wound scratch assay 11
\BARAINIRIVDINKBE (human dermal fibroblast; HDF) 3:anmsdnmanuiuiinde
LTARYBIRITANAGILLANIWORINNANITULIFN UK LLa:ayuiwsaaﬁﬂs:naulm‘h%’u
WU §1TENARIHLENIHAINNTEUTY 4999 119817 UASAITULENIBUN Aaw
WNTw 0.0001-1 adniudeladans lunaliiAaanuduisdaisas HDF laafisasas
nyteafiavadaanagizning 73.37-97.31 lusIurada1Ianad 81 uaaINANINGT
wazdofiud Golfidusmnnasgulunimasss Aanadudu 0.1 Sadnsudaiodins
launaldiAaanuduisdaisas HDF S’fjaﬁﬁ”aﬂa:mﬁa@%‘?maamaﬁagjszm’m 76.80-
77.64 UAZWUA BIIRNARIULONIUERINANINGS UazdanTud fanudutu 1 Sadnsu
daladans Anadan1sansasazn1sseadinvedisas HDF laufifauazni1steadie
087213149 21.48-65.11 LEAIAIAITISN 10 BAIINIH LﬁaﬂmwnTmTugoq@ﬁ"L&i
Aaldiiannudunsdaisas HDF Lﬁ"aﬂ@aaquﬁ%izﬁumsmwaaLma #2833 wound
scratch assay WU BAIIINMINAROLAIBAIANAMNLENUEANAY U INTBIALIzNAY

a A et '

PDIFNTUENFUBUNE VHUTH UAZTNENT AieuERT® 1 Taansudaliadsns Lmad HDF
Suinmsedenfidanaiiwly 24 12lus uaziadanidadanwidanardiwly 48 $alus
SolndiAnsnuias HOF Alasu5aiug 0.1 Sadnsueaiadans d1uaas HDF 71lasy
MINAFOUGIDEITANAINN LONTUDAVBIANINA fonududu 1 Jaansudaiasans
fmaedewiignmne walitafanuianadiwly 48 $alus srwewas HDF filesuns
NAROURILFITRAAMNLANIBORVBIRANNES AMIaRanfimmiwisadntos ualida
fanwioriatniiwly 48 $2lwg %ﬂm\ﬁﬁmﬁ'umjumuquﬁ"L@T%’umsw@aamT’J:J 10%

DMSO (314 11)

3.4 NMINAFIUANAITLAULADIVDILIANIWBUNA IBTAINAADY (primary skin
irritation test) ﬁnnmsﬁﬂmmwﬂaa@ﬁ'ﬂmaaﬂwsﬂizqn@"/‘l"ﬁ@h%’umamuu,ma A28NNT
w@aaumwmzmmﬁawaamamuuwagﬂuuu T-YaSP uaz YaSP lunszdneg wuin
dTuenFuBUNAFIULLY T-YaSP Wamassuuianiinszeng neldifinemanaasniion
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dl Q; 1 Q 1 Qs [ Qd‘ Q/I Qs
AT 1 WAz 24 T la9 LAINNIUAIAINAINALFFANZUNANNAT 48 T 1N9 HAINIIN
T-YaSP lagfid1aaiin1srzanaifesdasdudafinis (primary dermal irritation index;
1 Rt tﬁ Y T Y A 1 a L™ %]
PDII) iYL 0.42 Giulawatadn T-YasP lunaldifinanuszaoifasdafinnid waains
A A oA
A19191 11 UAZINMINAFOUANINITEABLABIVBIENFNULKAILUUDL YaSP wuinLile
MRIUBAIRIINTZAY NalRAAINTULAILANTDHNIAT 1 LaZ 24 TI U9 LAaINITLA
@”ﬁﬂﬁinm?ugiamazﬂﬂﬁﬁnm 48 17109 KAIN1INT T-YaSP lasia1aainisszaiasfas
g v 1 =Y L5 1 o & L7 T YV Aa 1
1laadneaRIMbg 1Y1NY 0.17 TIndana kad1 T-YaSP Linalwiiaalinuszataifadsa

a @ o A
HIRWY LLRANGIATTI9N 12
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gﬂﬁ 9 Anti-inflammatory activity of Ya-Samarn-Phlae (E-YaSP; 0.1 mg/ml, T-YaSP 0.1

%v/v, YaSP 0.1 %w/v) on nitric oxide scavenging activity (A) and nitrite production in

LPS-stimulated RAW 264.7 macrophages (B).



(A) (B)

18 - 120
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;sﬂ‘ﬁ 10 The effect of ethanol extracts from Curcuma longa (A), Garcinia mangostana (B), Oryza sativa (C) and Areca catechu (D) on cell
viability and nitric oxide production in LPS-stimulated RAW 264.7 macrophages. *, p<0.05 is indicated significant difference between LPS

stimulation (control) and treatment. #, p<0.05 is indicated significant difference between normal conditions (without LPS) and treatment.

o€l



19199 10 Effects of ethanol extracts from Ya-Samarn-Phlae (E-YaSP) formula and its herbal components on cell viability of human dermal

fibroblasts (HDF).

Concentration Cell viability of human dermal fibroblast cell (Percentage; %)

(mg/ml) C. longa G. mangostana O. zativa A. catechu E-YaSP Vitamin C
1.0000 75.03t5.43  97.3119.74 73.37t2.69  21.48+4.97 84.58+1.79  65.11+3.81
0.1000 77.7416.27  89.0215.90 83.53+2.69  76.80+4.55  81.16%2.30  77.64+3.71
0.0100 83.4817.92  87.21+1.09 88.06+1.87  80.22+¢5.70  78.29+4.16  87.02+1.48
0.0010 95.73+3.01 77.35+5.99 96.78+5.00  86.13+5.36  80.55+5.51  84.41+4.95
0.0001 96.51£3.48  77.07%7.31 94.69+5.65  96.34+3.01 90.99+1.39  97.75%2.32

Each value represents as the meantSD of three repeated.

L€l
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s 11 Digital image showing the effect of ethanol extracts from Ya-Samarn-Phlae

(E-YaSP) formula and its herbal components on human dermal fibroblast migration in a

wound scratch test assay. I: control (10% dimethyl sulfoxide); II:

control (dulbecco’s

modified eagle medium; DMEM); Ill: E-YaSP; IV: 1 mg/ml C. longa; V: 0.1 mg/ml

A. catechu; VI: 1 mg/ml O. zativa; VII: 1 mg/ml G. mangostana; VIl: 0.1 mg/ml vitamin C.
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@1579N 11 Dermal irritation study of traditionally prepared-Ya-Samarn-Phlae (T-YaSP)

at different time interval in rabbit.

Rabbit No. Time after removal of patches (h)
1 24 48 72
1 1/0 0/0 0/0 0/0
2 1/0 1/0 0/0 0/0
3 1/0 1/0 0/0 0/0
Total 30 20 oo o0
Mean 10 070 oo o0

Primary Dermal Irritation Index (PDII) =5/ (4x3) = 0.42; Toxicity Category IV (non-to
slightly irritating)

Values are expressed as scores of erythema/edema.

A19199 12 Dermal irritation study of ointment base for Ya-Samarn-Phlae tulle-gras

dressings (YaSP) at different time interval in rabbit.

Rabbit No. Time after removal of patches (h)
1 24 48 72
1 1/0 0/0 0/0 0/0
2 0/0 1/0 0/0 0/0
3 0/0 0/0 0/0 0/0
Total 10 10 oo o0
Mean 030 030 oo o0

Primary Dermal Irritation Index (PDII) =2/ (4x3) = 0.17; Toxicity Category IV (non-to
slightly irritating)

Values are expressed as scores of erythema/edema.
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4. AMNAIAIVDIATITUEIANIBUHATUUUY T-YaSP uaz YaSP (stability test) nas

® o [
nsnuInELLian 0,3 Laz6 u‘?mu

a I3 (3 a A 13 a . .
4.1 NasznsduyuantasalsznaunialAdiizIAMAINAI8LATDY Liquid
chromatograph-mass spectrometer (LC-MS)
’~ & & A v A o @
INNITAIIINAINERRIRITBIAUTLNOUNIILANAI8LATDI LC-MS 289615080
FNIULHNANG 2 suuyy wudwmammmﬂugﬂuuu T-YaSP L{atnusne1N 0, 3 Las 6
= 6 a v & a o [
LAak RINIINATIANURITAIAU Tz AUl laNIvaa 21, 14 waz 11 THha A1N’1aU
] = 6 a d' svnq: = % =3
TaowuINig130981U32naU 7 79 NEINITDATIINU LANI 0, 3 LA 6 LAAW HAINITLAL
o ' A =2 { A o & @ o
TN BASWUIN Ta13098U32naU 3 THa TI0TNULLaITNGUUBINITALINBIARATENI
3 LAAURAINITALINE LatlaIa1Mw L 6 LA URAINITLALINEN LUEINITNATIAND L6
X ' A £ { a o & @ A
#aNANTH WU Tan30901U32nay 6 THa TINTIANULLALTUAUVBINIALTAE UeLila
1876 % 11U 3 LAY 6 LAaWRAINITLALINE LNEINITDATIINY AILRAILLATII19N 13
mammma‘[ugmwu YaSP LUaLnUIN®IN 0, 3 ka2 6 LAAY RINITDASIINURNT
298 UTZNUNIILAN LANINNA 13, 7 WA 5 THha aNE10U lagwuindasasanlsznay
5%0ha NRINITOAIIINULANG 0, 3 WAL 6 LADW WAINITLAUINEI LATWNUINT
A 2 { a o o < o
81309013200 2 TH TIATIINULNBLTNAUWYINITIALTABIAUNTING 3 LAAURAINIT
AUTNEY watdaakiwll 6 LAawraINITLALINEN LUAINITNATIINL L6 Wana NG
' a A { A o & @ A '
WU1T Ta1709a132na 7 796 TI031ANLLALTNAUUBINTLALINE UeLdatIakw bl
3 UAT 6 LABURAINITLALINET TURINITDATIINY AILaAIlw@15199 14 31NN1T
A e | a <& A & @ = A &
AenzAlisuiisusaunuikanisasgUuuuiaiuwm AN dwig 6 lhaw Mg T-
YaSP uaz YaSP fig1sadfdsznaudianNiniaunu 3 58a @a curcumin, alpha-

mangostin L8z dihydroisoalantolactone

a 6 o a { .

4.2 vanerjluuuasdiagnieiedizelianmalaia3ag High performance

liquid chromatography (HPLC)
° % a A v a [ a o “’

grvdaynisainlasunisfianetidilnalud fusauiwurazduuy
T-YaSP uag YaSP tAak1%n1TiAuInEIf 0, 3 LAz 6 Liat LawA alpha-mangostin,
curcumin WA arecoline 1NMNNIATINTLATZRE AN IBUKALUIYULLY T-YaSP wuin
§1UFuupa9 alpha-mangostin WAz curcumin AARIBLENIRBFIALNINFIANINTZHZLIAIN
LALTNE I@Uﬁﬂ"la%ﬂu‘ﬁ’m 1.831-2.472 U8z 1.616-2.399 AafNINGAONIU AMNEI1AU LA

a =3 g =i =) 1 = a . .
WAINIILNUINBN 3 Lae 6 Ladk WUINUUIN 1w ad alpha-mangostin LLag curcumin
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founiradnfitsdmdymiaiailewSonfisuiuansudu wananilwuin arecoline
fusnmtasninadwfiibidymesdadewSonifisunuaisudu nainsifuined 3
WouuazwnaIn TLAunuif 6 1dau araliny arecoline 31nN1IATI93 AR
pIFULHALUILULY YaSP WerumItAuneIf 0, 3 uaz 6 Laowu wudn JU5unm
curcumin aaaiadISitBEGYNIRAGANIZEZIAA LA lavdidnaglugg 0.175-
0.366 AaANTNAONTH uazUSH VA curcumin RAINITLALTIBIN 3 uaz 6 LAau
fsinmtenninegfitoidynsdfilawSoufisuiuansudu USunawes alpha-
mangostin fiasanulugasuRuaIMBALINEN wasnasnaAushwdune 3 uaz 6
\@an 1IN 0.415, 0.491 LAz 0.458 UaANINAANIN ATWAIAL LW&IHVaY arecoline

vl,ajmmsn@maaaulumau’ml,l,wagmmu YaSP (1131911 15)

a l{ a a
4.3 'ammzﬁtmﬁ(?f'mmwaamzﬁ‘ma% nitric oxide (NO) scavenging activity
o o { 1 ® o {
assay maamsnmammmagﬂtmu T-YaSP uag YaSP tdan1wn1stAusnsen 0, 3
—~
LA 6 LAY
Afﬂ.d Gq; U 1
mnmsﬁm:nrmﬁwmmmmd NO Tﬂdﬂ?ﬁ&l’]%LLNﬂEﬂLL‘U‘U T-YaSP WUl

JLHULLIRLINAY T-YaSP anN iyt »Iasas 0.01 0.10 was 1.00 USuassadIuias

L S

v

i%auazu09nTeuHIN1TEI9 NO 1Ry 32.24, 37.75 uaz 52.88 au&16y Taswuin
T-YaSP ﬁmmmeTuga%u %008z 109n155089n178519 NO LRNT UL dose
dependent manner weLiaRNWNTILALINEAT 3 uaz 6 Waw WUt AeuTuTuiauas
0.01-1.00 YSanasdaUSanas f¥ouazuein1sdudinisasns NO anatatadiodemyms
sAdLalSuufiutuBuaL (o< 0.05) LEAIFIATIIN 16
INNITANBIRNIHTUHIN1TFTI9 NO POIUIFNIUUNAFUULY YaSP wudn
fszp2I8506% YaSP anuTuduiosas 0.01 0.10 uaz 1.00 Madalsunas S3ouas
PINTHUHINTES NO Wi 30,52, 32.15 WAz 41.14 awdey laswuin Yasp
ﬁﬂmmiwﬁugﬁu {%¥008009n1360890178519 NO LANA UL dose dependent
manner WAL arNUNTALSNEAT 3 uag 6 Lieaw WU AinuTuTuIesa: 0.01-1.00
WIadaUsunas §¥esazue9n135usINTE NO a@aaasmﬁﬁfﬂﬁm”zywmaﬁﬁl,ﬁa
WisufisunuAISNaR (p< 0.05) LFAIFIANTISN 16
MNMTILATIEARNA N TNAFOULSHULA D UG TU DN TN WURAT 2 UL Wy

A1TULNFUIBLNALLY T-YaSP Nanuiutuiasas 1.00 USu1a3dalIu1as adnasid

SUARVAINITLALINE LAZLUAMNIWANTIALUITNB T UIZLZLIAN 3 WAL 6 LAaW J3a8aY
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lun138089n138319 NO annndadedngdagnisaiailaidToufisunudisuen

FNBUNAIULLY YaSP Nianudutuiasas 1.00 uiadalunes (FuUh 124)

=) g =) =) o Q
4.4 'al,mﬁ:ﬁzmﬁﬁﬂuamdaam:ﬁ'sm% TBARSs assay 22901308 1&N1BUAR
4 [ -3 [ $
sUuUY T-YaSP uag YaSP ar1%n1sinusneIi 0, 3 uaz 6 Laaw

nrw qul v !
ﬁ]?ﬂﬂ?iﬁﬂﬂ’]ﬂﬂﬁﬂﬂﬂdﬂ’]‘iﬂiﬂd MDA ?JSGEJ']E{&I’]%LLNQEIJLL‘]JU T-YaSP Wu1N

=

A3z 211811506 % T-YaSP annududuiosas 0.10, 1.00 uaz 10.00 USuasdetSunas
i%anaz0a9nMTEUSINTEIN9 MDA Wiy 10.98, 20.54 Uas 30.43 aud 1y laawuin
T-YaSP ﬁﬂ'ﬁmiu"ﬁugoﬁu f%auazu09n1380H9N1T8F19 NO LRNTHUUL dose
dependent manner WALUAKNWNNSALINEAN 3 U8z 6 L WU NNNTuTIaas

o %

0.10-10.00 YSanasdadSanas S3ouazueinsdudinisaiis MDA aaasadniftodan
mMesBaLielSuuRBURUANGURL (o< 0.05) UFAIRIATI9T 16
mmmsﬁﬂwmwﬁgﬂ'ufammi”w MDA 2838180 WLRNAIULUY YaSP Wudn
fiszuzinal5uan YaSP anudutuiosas 0.10, 1.00 uaz 10.00 Madalsuas d5asas
2IN5HUHIN1TTIIS MDA L¥rL 7.08, 14.59 uaz 23.10 aNN&ay lauwudn YasP
ﬁﬂmmif&rﬁugaﬁu f%0unzu09n155UHIN158F19 MDA LRNTMWLUY dose dependent
manner WALTaHWNTAUINENT 3 WAz 6 Leaw WU NANUTNTRTosaz 1.00 Lay

o %

10.00 WasaUSunas Tousza9mItudin1sa1s MDA anssadidiudmdymaha
WoussuifisunudnBudu (p< 0.05) LaaIsIn13197 16

MMM TERRANNAFa IS HUA DU TD N FNWURATS 2 FULUY Wy
FITULNFUBUNALUY T-YaSP finnuidudusasas 1.00 U5unasaetsunas audsis
Suduvasmaiusnen weniadwnafushenduszoziia 3 uas 6 Liau J5auas
Tun1sdudinisadhs MDA snndraddipddynesiailoUsouisuidisuen

sNBLHNAIULUL YaSP fianuidudusasas 1.00 anadedIunas (U4 12B)
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M99 'ﬁ 13 Chemical profiles of traditionally prepared-Ya-Samarn-Phlae (T-YaSP)
measured by Liquid chromatography-mass spectrometry (LC-MS) method in long-trem

stability study.

No. Identification compounds Math score*  Storage time
(months)
Initial 3 6
1 Beta-dihydrorotenone 98.97 + + +
2 4-Hydroxy-3,5,4'-trimethoxystilbene 98.92 + - -
3 6,8-Dihydroxy-1,7-diprenylxanthone 98.30 + + +
-2-carboxylic acid
4 Curcumin 96.75 + + +
5 Genistein 95.96 + + -
6 Mangostenol 95.58 + + +
7 Ponganone VIl 92.79 + + +
8 Alpha-mangostin 88.98 + + +
9 Amoritin 87.83 + - -
10 5,7-Dihydroxy-3,6,8,4'-tetramethoxy 86.92 + + -
flavone7-glucosyl-(1->3)-galactoside
11 1,7-Dihydroxy-3,6-dimethoxy-2, 86.22 + - -
8-diprenylxanthone
12 Artonin V 83.40 + + -
13 Reserpine 81.87 + - -
14 3-Isomangostin hydrate 81.67 + - +
15 3,5-Pyridinedicarboxylic acid, 1,4- 80.77 + - -
dihydro-2,6-dimethyl-4-(3-nitrophenyl)-,
carboxymethyl methyl est
16 Methuyl tanshinonate 80.28 + + +

* Math score at initial.
+; Present

-; Absent
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No. Identification compounds Math score*  Storage time
(months)
Initial 3 6
17 Limonen-6-ol-pivalate 80.23 + - -
18 Verimol C 79.68 + + -
19 Dihydroisoalantolactone 79.53 + + +
20 (3beta,8beta)-3-Hydroxy-7(11)- 78.32 + + +
eremophilen-12,8-olide
21 Mangostinone 70.26 + + +

* Math score at initial.
+; Present

-; Absent
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Gni’mﬁ 14 Chemical profiles of ointment base for Ya-Samarn-Phlae tulle-gras dressings
(YaSP) measured by Liquid chromatography-mass spectrometry (LC-MS) method in long-
trem stability study.

No. Identification compounds Math score*  Storage time

(months)

Initial 3 6
1 Alpha-mangostin 96.29 + + +
2 Bisdemethoxycurcumin 96.21 + + -
3 Curcumin 95.93 + + +
4 Dihydrorotenone 49.40 + + +
5 3,5-Pyridinedicarboxylic acid, 1,4- 49.10 + - -

dihydro-2,6-dimethyl-4-(3-nitrophenyl)-,

carboxymethyl methyl est

6 Methuyl tanshinonate 48.99 + + +
7 Stigmatellin Y 48.66 + - -
8 6,8-Dihydroxy-1,7-diprenylxanthone- 48.59 + + -

2-carboxylic acid

9 2,3-Dihydroabscisic alcohol 48.29 + - -
10 Glyinflanin H 48.20 + - -
11 Verimol C 48.04 + - -
12 Myristicanol B 47.93 + - -
13 Demethoxycurcumin 46.73 + + +

* Math score at initial.
+; Present

-; Absent
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@135199 15 The content reduction of active constituents in traditionally prepared-Ya-

Samarn-Phlae (T-YaSP) and Ya-Samarn-Phlae tulle-gras dressings (YaSP) by high

performance liquid chromatography (HPLC) method after extended storage.

Active constituents Content of active constituent (mg/g+SD)

Storage time (months)

Initial 3 6
T-YaSP
Alpha-mangostin 2.472+0.002° 2.099+0.002*° 1.831+0.003*°
Curcumin 2.399+0.005° 1.616+0.006*° 1.476+0.007*°
YasP
Alpha-mangostin 0.415+0.000° 0.491+0.000*2 0.458+0.0008*"°
Curcumin 0.366+0.001° 0.308+0.000*° 0.175+0.000*°

p< 0.05 significantly different from Initial. (Independent samples T-Test)

@°\/alues in the same row followed by a different letter are significantly different

(p< 0.05) (One-way ANOVA followed by Duncan)
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M19199 16 Nitric oxide scavenging and lipid peroxidation inhibition capabilities of

traditionally prepared-Ya-Samarn-Phlae (T-YaSP) and Ya-Samarn-Phlae tulle-gras

dressings (YaSP).

Concentration

%inhibition of NO/MDA

production; (meanstSD)

Storage time (months)

Initial 3

6

T-YaSP (% v/v)

1.00
0.10
0.01

10.00
1.00
0.10

Nitric oxide scavenging property

52.88+1.31 48.77+1.03*
37.75+£1.59 37.09+0.49
32.24+1.24 28.87+1.03"

41.12+0.75*
25.49+0.49*
16.45+0.75*

Lipid peroxidation inhibition
30.43+0.38  26.47+0.54*
20.54+0.25 19.17+0.24*
10.98+0.50  9.35+0.27*

26.53+0.46*
19.32+0.46*
9.01x0.17~*

YaSP (% w/v)
1.00
0.10
0.01

10.00
1.00
0.10

Nitric oxide scavenging property

41.14+0.94 37.06+0.82*
32.15+0.82 28.34+1.70*
30.52+0.47 23.16+0.82*

26.43+0.94*
18.80+1.25*
11.17+£0.94*

Lipid peroxidation inhibition
23.1040.76 17.05+0.51*
14.59+1.48 11.39+1.88*
7.0810.77 6.68+1.23

11.05+1.79*
10.44+0.97*
7.64+0.72

* p< 0.05 was considered as significant were compared to the initial content.

Positive control of NO scavenging property (catechin 0.63 mg/ml; % Inhibition

52.95+3.19)

Positive control of Lipid peroxidation inhibition (BHT 10% v/v; 89.06+1.00%)

Negative control (10% v/v vehicle T-YaSP)



(A)

50 |
40 |
30 |
20 |

10

%Inhibition nitrix oxide (means+SD)
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Initial

C

*

Nl

20
15

10

%Inhibition malondialdehyd (means+SD)

-
1

Time (months)

Initial

3

Time (months)

i

31]1‘7; 12 Inhibition of nitric oxide radicals (A) and malondialdehyde (B) by prepared-

Ya-Samarn-Phlae (T-YaSP; 1% v/v; black bars) in comparison with ointment base for

Ya-Samarn-Phlae tulle-gras dressings (YaSP; 1% w/v; white bars). *, p< 0.05 is indicated

significant difference between T-YaSP and YaSP.



149

a £ o £
5. ﬂ'liﬂi%t&d%i]ﬂﬁ@?ﬁ%ﬂ'liﬂﬂLﬂﬂltﬂ%ﬂav[ﬂﬂ'liaaﬂI]ﬂﬁ“llﬂd T-YaSP uaz YaSP sl%

o ¢

daINaaad

= t:f ¥ (> v ¥ A a [ ¥
51 MIARNBIGNDAIWNIToNLEULDY T-YaSP ludaimuiitinn1saniay
NNslAsuEs carrageenan (carrageenan induced rat paw edema) lagdseifinua
NNANURWIVDIITIAUNARDY nagNMTkeliiian1seniauale carrageenan
WU ¥AIN1TAA carrageenan WHNARBINGNAIUANAL (vehicle) HAMUNIIVBIGILIN

a X A X A v o A < o a
Wnduaaszsza WKL lasddiananusesdiringiganian 3 Talumainisia
carrageenan winunanadngulasuniinaseudiudiiuo g T-YasP dainunu
pasdavasnitadidinsdmaynsaidileldIsunounungualIuguay (p< 0.001)
A o o a A Y v a o !
1981 1, 2 uaz 3 T2lu9 naIN1I8a carrageenan TslikanImasevulndifuanungy
{ QU 5 v & vV & {
nléTun13inwean phenylbutazone (PBZ) Sslfifluansaiuquuan (U 13A) midinm
qu/ e 1 L U

ANFEUANTONLEUTAY YaSP WU ¥AIN1IAG carrageenan HUNANBINGNAILANAY

i v o a X { & ' . M oo
(vehicle) §AMURUIVRIGIUANTUAINTTHZIANUIUTY UARYNARDINGNN IATLNT
NAFALAIBFTUINFINUUNATILIL YaSP anunmnvesgavintaanitadnelinadrany
nsdiailaSouivuiunguaiuguay (o< 0.001) M8 1, 2 waz 3 Talud %aINIaa

v v a 1 { R et et v d vV )
carrageenan laslinanisnasavlndifnsnungunldsunissnmdis PBZ Geldiduans

AILANLIN (31 13B)

5.2 m‘sﬁnﬂﬁnavlnm‘saanqw"ﬁ{waomammmagmmu T-YaSP uag YaSP
a28115032991A312W L3818 MDA, NO uaz MPO lasmsiiitatfasnigaunasan
l&5unsmileaindae carrageenan 1duaan 3 Talus weTaasReUSumu e
MDA, NO taz MPO

MDA %138 malondialdehyde fia'leiniiudatistvasmainniziaiuaaandiat
(oxidative stress) lunszuaun138nLEL NO %38 nitric oxide saLdus1sFosniausianiis
ﬁa%ﬁammn inducible nitric oxide synthase (iNOS) ﬁuwmwﬁm”ty@iam:mumsé‘ﬂLmJ
Toelugnzung 228 NO ludsunmfistas vmshAdugimssniay wamndnmsas NO
funiAnly szdsnaliifnnnuduivdeimadle Gamsausanmmas NO asInaliaa
m3sniauled MPO n3a myeloperoxidase tntanladfiadsuasnasnianiasidaiion
217 B9 MPO TudSunmwnn ﬁ]:ﬂa%ﬁaam's:maamsé’mauﬁ;mlﬁo NNNTAN®A
Tuassit %Hﬂ@aaanﬁjumuquauﬁiﬁ%’umimﬁmﬁﬂﬁl,ﬁ@msé'ﬂLm.lé]”w carrageenan

1 = g 4 L= QI &J 1 L= o L= ana
Wu319zauwas MDA, NO waz MPO lutiiatfaanisuiRudnadednadaynieaia
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WaldJsuineunuiballian@ (intact) (p< 0.001) LaAIALVAI MDA, NO Waz MPO
Lwfadaaniguf lasunImasauals T-YaSP uaz YaSP aasdagaflinpdaynisaia
A a A o ' A !
WallTuulgunUNaNAIUANAY (p< 0.001) %aNINHE WUITHAVDIDITNIULKA
11 2 suuuy liflenauandeiunmeaiidden)Iouifisununduaiuguuinilaiu Pez

(p< 0.001) LRAIAIANTIIN 17 WAL A1519N 18

5.3 m‘sﬁnmnavlnmsaanzm%{wmmammmagﬂuun T-YaSP uaz YaSP
A8N1IA3IILATITHY TN pro-inflammatory cytokines LLa ¢ inflammatory
enzymes lasnsinilatfiosnigunasanlasunisinitoasineae carrageenan 1lwiaan
3 2lug W1a3295LAsRAUSu e g pro-inflammatory cytokines l@ur TNF-alpha,
IL-1beta Waz PGE, W&z inflammatory enzymes oAl iNOS way COX-2 annmsdnsnlu
assit ﬁkm@aaaﬂ@;wmuqwauﬁ"L@T%’umimﬁmﬂﬂmﬁ@msﬁﬂLa‘uéfasl carrageenan
WU H52@Ua9 TNF-alpha, IL-1beta, PGE,, INOS waz COX-2 lwilaifiasniauifind s
aﬂﬂaﬁﬁﬂé’]ﬂ”zymmﬁ&ﬁaLﬂ’%‘y‘uLﬁmuﬁ'mf:mﬁaﬂﬂ@ (p< 0.001) 52@UV8Y TNF-alpha,
IL-1beta, PGE, , iNOS 1az COX-2 1%1,5:8Lﬁaé'ﬂLmJa@mdasmﬁﬁﬂémvtymmﬁﬁluﬁg
ﬂ@aaaﬂa;uﬁvlﬁﬁ'un'ﬁmaauﬁm PBZ, T-YaSP uaz YaSP Lfial,ﬂ%'sml,ﬁﬂuﬁ'umjumuqu
8 (p< 0.001) (gﬂﬁ 4 uaz gﬂﬁ 15) wananii wuiilatfiasniguiilesunnageudie
PBZ LAy YaSP §USu1av89 PGE, iNOS ay COX-2 lduand1anwniiada

WawlSsufisunuiieifialnd (o< 0.001) (31 15C-3111 15E)

v ]

5.4 nMIAns1ganiainiavadihaidaaniay (histological study) laa3isnas
[y [y . . ' g A a A € & A
gann28 hematoxylin ag eosin (H&E) wuin luiitatdadnd laiflioasiiaidanwin
A n:?l/d [ ] .:"( A [ ] & & A o
AUTtaanIzMIeniay waltaideanisulunguaivquay wuradidaiiaasidiuin
110 lun1gassnudny tiatliasntauf besUNIINARBLUAIY PBZ, T-YaSP uas YaSP
a ] 6 & A v 1 1 1 3 U ci
fonunwuinsessasidaiioasesninguaiuquavatainldta (U 16 uag
5141 17)
u

a ns"i/ a a

NNMALATNTARaMIagaUlSsusugniauwnsenay laadssifiunaan
ANNNWIVDIDINN MAAIINMILINEINNNNITONLEY VIR ULKAZLIUDY T-YaSP
U8z YaSP wud1 nain3fia carrageenan fitaan 3 Talas anunwvesdarinunanas
ngufldsumInasaudis YasP danunwvasduridesnitadnlidbdaynieada

WalSsuifisununygnaneingui ldiun13insdis T-YaSP (p< 0.05) T9U97 L6
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prguuukalugluuy Yasp ddszininwdndirlunisdiunissniay lasaaainisuaw
°11aaé;”aLﬁmﬁaamnmsé'ﬂLauﬁvl@ﬁ'umimﬁmm@hal carrageenan (ms‘mﬁ 19)

INNIFLAITRRANIINAFaULUS I UL U NE S W I NLEL DI BN FNIWUNE
JUuDy T-YaSP uaz YaSP Tagdsziduanngnimsgussnsvasiasfinadanseniay
Iun MDA, NO uaz MPO Wu31 T-YaSP uas YaSP Juszansnnlunisgudsniings
MDA uaz NO leliuanensnunsada ue YasP fuszansmwlunssudsnismas MPO
vl,@i"ﬁﬂiﬂaﬂwaﬁﬁsﬁm@moaﬁ&fjaLﬂ’%‘ﬂmﬁmuﬁ'u T-YaSP (p< 0.05) (15197 19)

INNIFILAIERRANIINARI UL I LA UNT S W IENLEL I BN FNIBUNE
E‘ULL‘UU T-YaSP 8 YaSP I@ﬂﬂi:l’ﬁuwaﬁ]’lﬂﬂﬂfﬁﬁ’]iﬂ/vEfdﬂ’]i%é;d pro-inflammatory
cytokines W31 T-YaSP ez YaSP fuszansamlunssudinimes TNF-alpha Laz
IL-1beta lliuand1snun1sadd ud YasP fuUszansnnlunisdudininss PGE,
vl,@i"ﬁﬂiﬂaﬂwaﬁﬁsﬁm@moaﬁ&fjaLﬂ%'mm‘ﬁsmﬁ'u T-YaSP (p< 0.05) (15197 19)

IINMITALATIZANANINAFa LIS DU DL QNT S WNI T8 NLRUL DI LN FNITIH E
sULUY T-YaSP uaz YaSP Tagdsz i unaangninissudIn13nas inflammatory
enzymes WU3 T-YaSP uaz YasP fidszansnwlumssudenisnas iNos alainandna
fun9adia ud YasP Suszansawlunisdudinmamss cox-2 ldaninedradiddny
mighadian3aufiauny T-YaSP (p< 0.05) (13197 19)
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(A)

Paw thickness (mm; means+SEM)
N
T

Time (h)

(B)

Paw thickness (mm; means+SEM)
N
T

Time (h)

31]“‘7; 13 Paw thickness in rats treated with traditionally prepared-Ya-Samarn-Phlae
(T-YaSP; black bars) (A) or ointment base for Ya-Samarn-Phlae tulle-gras dressings
(YaSP; black bars) (B), 5% (w/v) of phenylbutazone (grey bars) in comparison with
vehicle-treated group (white bars) on carrageenan-induced paw edema model. Paw

thickness degree was presented as the mean+SEM of 15 rats per group, *p< 0.001 vs.

vehicle.
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ms'm‘?i 17 Effect of traditionally prepared-Ya-Samarn-Phlae (T-YaSP) on the production
of malondialdehyde (MDA), nitric oxide (NO), and myeloperoxidase (MPO) in

carrageenan-induced paw edema in rats.

Test groups malondialdehyde nitric oxide myeloperoxidase
(nmol/mg protein) (umol/g protein) (U/g tissue)

intact 1.43+0.15° 11.19+1.15° 0.11+0.01°

vehicle 5.57+0.23° 105.91+2.93° 0.40+0.02°

phenylbutazone 3.06+£0.21° 20.98+0.35% 0.30£0.01°

(5%; wiv)

T-YaSP 3.67+0.20° 29.78+2.04° 0.33+0.00°

Data are presented as the meantSEM of five rats per group. @) values in the same
column followed by a different letter are significantly different (p< 0.001). (One-way

ANOVA followed by Duncan)

19191 18 Effect of ointment base for Ya-Samarn-Phlae tulle-gras dressings (YaSP) on
the production of malondialdehyde (MDA), nitric oxide (NO), and myeloperoxidase (MPO)

in carrageenan-induced paw edema in rats.

Test groups malondialdehyde nitric oxide myeloperoxidase
(nmol/mg protein) (umol/g protein) (U/g tissue)

intact 1.70+0.03? 22.56+1.19% 0.07+0.01°

vehicle 6.05+0.16° 118.66+2.06° 0.33+0.01°

phenylbutazone 3.36+0.12° 39.63+0.81° 0.25+0.01°

(5%; wiw)

YaSP 3.370.16" 32.10£1.03° 0.2120.01°

Data are presented as meantSEM of five rats per group. &) values in the same column
followed by a different letter are significantly different (p< 0.001). (One-way ANOVA

followed by Duncan)
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gﬂﬁ 14 Effect of traditionally prepared-Ya-Samarn-Phlae (T-YaSP) on the production of
inflammatory cytokines, TNF-alpha (A), IL-1beta (B) and PGE, (C) and inducible enzymes,
iINOS (D) and COX-2 (E) in the rat paws treated with carrageenan. Data are presented
as mean+SEM of five rats. @ Values in the same factor followed by a different letter are
significantly different (p< 0.001). Phenylbutazone (PBZ, 5%; w/v) was used as a positive

control.
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gﬂﬁ 15 Effect of ointment base for Ya-Samarn-Phlae tulle-gras dressings (YaSP) on the
production of inflammatory cytokines, TNF-alpha (A), IL-1beta (B) and PGE, (C) and
inducible enzymes, iINOS (D) and COX-2 (E) in the rat paws treated with carrageenan.
Data are presented as mean+SEM of five rats. @ Values in the same factor followed by
a different letter are significantly different (p< 0.001). Phenylbutazone (PBZ, 5%; w/w)

was used as a positive control.



156

(B)

(€)

(D)

Eﬂﬁi 16 Histological evaluation of carrageenan induced paw edema in rat. Representative
photomicrographs of paw tissue showing the protective effect of traditionally prepared-
Ya-Samarn-Phlae (T-YaSP; A) compared with the intact group (D), vehicle (B) and
phenylbutazone-treatment as a positive control (C). White arrows: neutrophils.

Magnification, 10X and 40X; scale bars, 100 ym.
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(A)

(B)

(D)

SRty sy B

E‘ﬂﬁ 17 Representative photomicrographs of the histopathological analysis from paw

tissue of rats showing the protective effect of ointment base for Ya-Samarn-Phlae tulle-
gras dressings (YaSP; A) compared with the intact group (D), vehicle (B) and
phenylbutazone-treatment as a positive control (C). White arrows: neutrophils.

Magnification, 10X and 40X; scale bars, 100 ym.
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A1919% 19 The comparison of anti-inflammatory activity between T-YaSP and YaSP in

carrageenan induced rat paw edema model.

Parameters T-YaSP YaSP p value
Paw thickness (mm) 3.33+0.07 3.01+0.09 0.01
MDA (nmol/mgprot) 3.67+0.20 3.37+0.16 0.30
NO (umol/mgprot) 29.78+2.04 32.10+1.03 0.34
MPO (U/g tissue) 0.33+0.00 0.21+0.00 0.00
TNF-alpha (ng/L) 562.42+19.28 535.51+8.72 0.24
IL-1beta (ng/L) 173.70+1.66 151.91+10.85 0.12
PGE, (ng/L) 27.21+0.20 16.77+0.22 0.00
iNOS (ng/L) 1.59+0.22 1.65+0.36 0.90
COX-2 (ng/L) 5.73+0.31 1.84+0.25 0.00

The difference between T-YaSP and YaSP treatment was statistically significant when

p value < 0.05 (Independent samples T-Test).
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;J‘lJﬁ 19 Representative macrophotographs of wounds (A), wound areas (B), and

percentage of wound closure (C) in non-diabetic Wistar rats, measured at the operation

day (day 0) and on days 3, 5, 7, 9 and 11 after daily treatment with vehicle, a traditional

herbal oil Thongnoppakhun® (a positive control), or T-YaSP. The results represent the

mean+SEM of 9-10 animals per group. * p< 0.05 vs the control. @ Values in the same

days followed by a different letter are significantly different at p< 0.05. (I: vehicle control;

II: positive control and lll: T-YaSP)
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3 i 17; 20 Representative macrophotographs of wounds (A), wound areas (B) and
percentage of wound closure (C) in non-diabetic Wistar rats, measured at the operation
day (day 0) and on days 3, 5, 7, 9 and 11 after daily treatment with vehicle, Solcoseryl
ointment® (a positive control), or YaSP. The results represent the mean+SEM of 9-10
animals per group. * p< 0.05 vs the control. @) Values in the same days followed by a
different letter are significantly different at p< 0.05. (I: vehicle control; Il: positive control
and lll: YaSP)
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M131990 20 The levels of transforming growth factor beta-1 (TGF-beta1), vascular

endothelial growth factor (VEGF), collagen type |, and collagen type Il in skin wounds of

non-diabetic rats treated with traditionally prepared-Ya-Samarn-Phlae (T-YaSP).

Parameters  Treatment Test groups (meantSEM)
period (days) Vehicle TNK T-YaSP
TGF-beta1 Intact 77.44+1.11

(ng/L) 7

11
VEGF Intact
(ng/L) 7

11
Collagen | Intact
(ng/mL) 7

11
Collagen Il Intact
(ng/mL) 7

11

154.93+3.92*
143.27+1.34*°
59.80+4.27
211.82+1.49*°
321.62+2.56*°
136.36+2.94
60.52+0.50*°
76.82+2.96*°
16.38+0.59
52.61+1.41*°
66.60+1.68*°

199.47+2.91*°
119.16+2.72*"

361.25+10.40*°
267.45+2.31*P

79.08+0.44*"
92.10+2.22*P

66.44+5.81*°
55.32+4.74*"°

243.32+3.96*°
105.59+2.59*

553.71+21.41*°
231.98+2.10*°

92.21+3.48*"
107.28+0.96*°

79.91+3.75*°¢
50.81+1.49*°

The results represent the meantSEM of 4-5 animals per group. * p< 0.001 vs the

day 0. @) alues in the same days followed by a different letter are significantly different

(p< 0.001). TNK; a commercial available traditional herbal oil Thongnoppakhun® was used

as a positive control.
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M191990 21 The levels of transforming growth factor beta-1 (TGF-beta1), vascular
endothelial growth factor (VEGF), collagen type |, and collagen type Il in skin wounds of

non-diabetic rats treated with ointment base for Ya-Samarn-Phlae tulle-gras dressings

(YaSP).

Parameters  Treatment Test groups (meantSEM)
period (days) Vehicle Solcoseryl ointment® YaSP
TGF-beta1 Intact 77.441+1.11
(ng/L) 7 147.50£1.17*°  259.16+12.38*° 201.72+5.48*°
11 131.87+0.70*°  111.51+0.43*® 118.70+0.51*°
VEGF Intact 59.80+4.27
(ng/L) 7 182.08+£1.03*°  330.89+7.20*° 356.47+6.38*°
11 241.74+2.78*°  212.95+5.07*° 206.76+3.98*2
Collagen | Intact 136.36+2.94
(ng/mL) 7 47.1920.76*°  103.09+4.69*° 83.82+3.99*°
11 80.68+4.30*%  124.262.35*™ 115.70+1.49*°
Collagen lli Intact 16.3810.59
(ng/mL) 7 36.88+0.59*7 72.63+4.35*° 74.8614.24*"°

11

52.07+3.75*°

28.25+0.94*°

29.78+3.26*°

The results represent the meantSEM of 4-5 animals per group. * p< 0.001 vs the day 0.
@) Vyalues in the same days followed by a different letter are significantly different

(p< 0.001). Solcoseryl ointment® was used as a positive control.
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(©)

(D)

E‘l]“?i 21 H&E stained tissue sections from non-diabetic wound tissues treated with vehicle
(A), a commercial available traditional herbal oil Thongnoppakhun®; (a positive control;
B), traditionally prepared-Ya-Samarn-Phlae (T-YaSP; C) and normal tissue (D) for 7 (I)
and 11 (ll) days. The T-YaSP treated rats showing large amount of collagen (white arrow),
fibroblast (black arrow), and small number of inflammatory cell (white arrowhead).

Magnification, 40X; scale bars, 100 um.
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(A)

(B)

(©)

(D)

E‘l]“?i 22 H&E stained tissue sections from non-diabetic wound tissues treated with vehicle
(A), Solcoseryl ointment® (reference drug; B), ointment base for Ya-Samarn-Phlae tulle-
gras dressings (YaSP; C) and normal tissue (D) for 7 (I) and 11 (ll) days. The YaSP
treated rats showing amount of collagen (white arrow) and fibroblast (black arrow) and
small number of inflammatory cell (white arrowhead). Magnification, 40X; scale bars, 100

pm.
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(A)

(€)

31]17; 23 Masson’s trichrome stained tissue sections from non-diabetic wound tissues
treated with vehicle (A), a commercial aviable traditional herbal oil Thongnoppakhun®; (a
positive control; B), traditionally prepared-Ya-Samarn-Phlae (T-YaSP; C) and normal
tissue (D) for 7 (I) and 11 (II) days. The T-YaSP treated rats showing amount of collagen
(dark blue). Magnification, 40X; scale bars, 100 pm.
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(A)

(B)

g‘ﬂ‘ﬁ 24 Masson’s trichrome stained tissue sections from non-diabetic wound tissues
treated with vehicle (A), Solcoseryl ointment® (reference drug; B), ointment base for Ya-
Samarn-Phlae tulle-gras dressings (YaSP; C) and normal tissue (D) for 7 (1) and 11 (ll)
days. The YaSP treated rats showing amount of collagen (dark blue). Magnification, 40X;

scale bars, 100 ym.
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gﬂﬁ 25 The comparison of wound healing activity, including wound area (A), growth
factors (B and C) and collagen content (D and E) of non-diabetic wounds treated with
T-YaSP (black bars) and YaSP (white bars) in excision wound model. Vehicle of T-YaSP
(dark gray bars) and vehicle of YaSP (light gray bars). *Significantly difference between
rats treated with T-YaSP and YaSP (p< 0.05) (Independent samples T-Test).
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g‘lJﬁ 26 The fasting blood glucose level of rats treated with T-YaSP (A) and YaSP (B).

The data represent the mean+SEM of 5-6 animals per group.
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E‘ﬂ‘ﬁ 27 Representative macrophotographs of wounds (A), wound areas (B) and
percentage wound closure (C) in type 2 diabetic Goto-Kakizaki rats, measured at the
operation day (day 0) and on days 3, 5, 7, 9 and 11 after daily treatment with vehicle, a
commercial aviable traditional herbal oil Thongnoppakhun® (a positive control), or
T-YaSP. The results represent the mean+SEM of 9-10 animals per group. * p< 0.05 vs
the control. @® Values in the same days followed by a different letter are significantly

different (p< 0.05). (I: vehicle control; II: positive control and Ill: T-YaSP)
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3‘1]‘7; 28 Representative macrophotographs of wounds (A), wound areas (B) and
percentage wound closure (C) in type 2 diabetic Goto-Kakizaki rats, measured at the
operation day (day 0) and on days 3, 5, 7, 9 and 11 after daily treatment with vehicle,
Solcoseryl ointment® (a positive control), or ointment base for Ya-Samarn-Phlae tulle-gras
dressings (YaSP). The results represent the meantSEM of 9-10 animals per group.
* p< 0.05 vs the control. @ Values in the same days followed by a different letter are

significantly different (p< 0.05). (I: vehicle control; Il: positive control and Ill: YaSP)
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M131990 22 The levels of transforming growth factor beta-1 (TGF-beta1), vascular
endothelial growth factor (VEGF), collagen type |, and collagen type Il in type 2 diabetic
Goto-Kakizaki rats treated with traditionally prepared-Ya-Samarn-Phlae (T-YaSP).

Parameters  Treatment Test groups (meantSEM)

period (days) Vehicle TNK T-YaSP
TGF-beta1 Intact 36.46+2.01
(ng/L) 11 49.19+1.69*2 77.72+2.86*°  85.19+0.71*°
VEGF Intact 28.38+0.23
(ng/L) 11 99.80+3.89*° 202.2141.27*°  211.71£1.76*°
Collagen | Intact 101.42+0.89
(ng/mL) 11 50.35+0.22**° 88.37+1.24*°  93.600.75*°
Collagen Il Intact 19.71+0.46
(ng/mL) 11 80.82+0.55*" 61.45£0.53*%  58.87+0.59*°

The results represent the meantSEM of 5-6 animals per group. * p< 0.001 vs pre-
treatment (day 0). @ Values in the same days followed by a different letter are
significantly different (p< 0.001). TNK; a commercial available traditional herbal oil

Thongnoppakhun® was used as a positive control.
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M191990 23 The levels of transforming growth factor beta-1 (TGF-beta1), vascular
endothelial growth factor (VEGF), collagen type |, and collagen type Ill in type 2 diabetic
Goto-Kakizaki rats treated with ointment base for Ya-Samarn-Phlae tulle-gras dressings

(YaSP).

Parameters  Treatment Test groups (meantSEM)

period (days) Vehicle Solcoseryl ointment® YaSP
TGF-beta1 Intact 33.16+0.81
(ng/L) 11 49.18+1.48*%  114.06+3.54*° 99.90+1.23*"
VEGF Intact 28.7840.12
(ng/L) 11 97.20+1.37*%  188.7145.10*° 201.81+1.46*°
Collagen | Intact 103.95+0.45
(ng/mL) 11 52.64+0.19*°  100.47+0.93*° 97.15£0.33*"
Collagen Ill Intact 20.27+0.17
(ng/mL) 11 65.80+1.24*°  22.05+0.15° 24.99+0.41*°

The results represent the meantSEM of 5-6 animals per group. * p< 0.001 vs pre-
treatment (day 0). @) yalues in the same day followed by a different letter are significantly

different (p< 0.001).
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(A) (E)

(B) (F)

(€) (G)

Eﬂ‘ﬁ 29 H&E stained tissue sections from diabetic wound tissues treated with vehicle of
T-YaSP (A), a commercial aviable traditional herbal oil Thongnoppakhun®; (a positive
control; B), traditionally prepared-Ya-Samarn-Phlae (T-YaSP; C), vehicle of YaSP (E),
Solcoseryl ointment® (reference drug; F), ointment base for Ya-Samarn-Phlae tulle-gras
dressings (YaSP; G) and normal tissue (D and H) for 11 day. The T-YaSP and YaSP
were treated diabetic rats showing amount of collagen (white arrow) and fibroblast (black
arrow) and small number of inflammatory cell (white arrowhead). Magnification, 40X;

scale bars, 100 ym.
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R o)

(B)

(©)

(D)

3‘1]17; 30 Masson'’s trichrome stained tissue sections from diabetic wound tissues treated
with vehicle of T-YaSP (A), a commercial aviable traditional herbal oil Thongnoppakhun®;
(a positive control; B), traditionally prepared-Ya-Samarn-Phlae (T-YaSP; C), vehicle of
YaSP (E), Solcoseryl ointment® (reference drug; F), ointment base for Ya-Samarn-Phlae
tulle-gras dressings (YaSP; G) and normal tissue (D and H) for 11 day. The T-YaSP and
YaSP were treated rats showing amount of collagen (dark blue). Magnification, 40X; scale

bars, 100 pm.
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31]17; 31 The comparison of wound healing activity, including wound area (A), growth
factors (B and C) and collagen content (D and E) of diabetic wounds treated with
T-YaSP (black bars) and YaSP (white bars) in excision wound model. Vehicle of T-YaSP
(dark gray bars) and vehicle of YaSP (light gray bars). *Significantly difference between
rats treated with T-YaSP and YaSP (p< 0.05).
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LftaLﬁaLLwa"l@Tamaﬁﬁfsﬁ’m”mu lug29321m3195282 proliferation L&z remodeling phase U89
NTZUAUNIINILVDILNE @”@Ltamlugﬂﬁ 33
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Graphical conclusion

(A) Proliferation phase (Day 7"‘)
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(B) Remodeling phase (Day 11™)
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5UN 32 Mechanism of Ya-Samarn-Phlae on wound healing process (proliferation phase
(A) and remodeling phase (B)) in non-diabetic wound.
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Proliferation and remodeling phase (Day 11"")

Wound closure
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g‘iJVI 33 Mechanism of Ya-Samarn-Phlae on wound healing process (proliferation and
remodeling phase) in diabetic wound.
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UNN 4
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o a

F1IVUNIFUIBUKNE (Ya-Samarn-Phlae; YaSP) LI #@1TU81 1089 WNaRNNT
sgrdadans doduuwndunnlng Yszdrlssworvranisuwndunulng
NIINBIRBFIVAIUATUNT Insnvanialng dszneudiayulng 4 wila Ae
m%mﬁwfu (Curcuma longa L.) Lﬂﬁﬂﬂﬁdﬂ@] (Garcinia mangostana L.) LURARNINE
(Areca catechu L.) WaS\URAT1I&NT (Oryza sativa L.) ’3%ﬂ’1§1°ﬂuLLUU@£&LaNB%I;lugl]LL‘LI‘LI
sinaudsaias BB W ﬁaﬁwqmluﬂ’ﬁ%’ﬂmuwaﬂ%meﬁwwé’u TCEAL
13953 Inanaeawnsisonawnind lddnuwgnin1siinwsessnauuuna lasd
F1891%FT FIFENARIHLANIUBNIN AU BIFNIRURAT A NEEUSINITEIILATNNS
viraroluloMdudiadisainide Staphylococcus epidermidis ATCC 35984 L& <
Pseudomonas aeruginosa ATCC 10145 #a1duidanalsafvinldiAanisuiatiuvas
ilade wazidusngvasnsifiaunauinaivesgihoiiniuldadafindag
(Chusri et al., 2012; Chusri et al., 2013a) %BNINNALTILIN% WUIFIIFHATIHLENIHOS
ﬁﬂﬂ@‘h%’ﬂmamuu,waﬁqw%géﬁuawaﬁmz DPPH uaz hydroxyl radical 'lefé wazfignsenu
ey lasa1unTadussn13ains nitric oxide (NO) 31NLTA& macrophages RAW
264.7 cells %agﬂfnﬁqﬁm lipopolysaccharide b6 (Chusri et al., 2013b) LAZATNITILIH
299 Chusri uazame (2014) ld@nwngnisuuueilisevasaianasigianiuosandsy
FNFNNWLHE WUTN 61 MIC daBa methicillin resistant Staphylococcus aureus (MRSA)
L8z methicillin-susceptible S. aureus (MSSA) agluta4 3.90-7.80 lulasnaudaiindaag
WONINNHLTI BN TANBWEY Chokpaisarn Wazam: (2019) Fsdnwngnierwlulofdu
Ag19911B0 P. aeruginosa UBITNTUFNIBUNS wm"]mammmaiugmmuﬁwﬁu
sansngusanmsaelulefsulesosas 50-90 NsANEAEINUMTUINFNIULHALNTS
AaunttfiRssnsaneluszaunasanaas sigaiugninMeanwiAgadasiunis
TNBIUHE LLa:ﬂ'o"laJ'ﬁmiﬁﬂMLﬁmﬁ'umsmuquqmmwmaaauqu"l,wsﬁmmslﬂu
ATANEN S‘féal,ﬂumuém”ty@iamiw"'@um@iﬁum"l,ﬂg’jgmmmaaNﬁ@lﬂ"’mﬁ@m 9 (Dawy
WENNTY, 2558) msenwnluassiidnisin ayulng
aadtsznavludiumauuukannaazaugNIwAaunITgnIzUIRNTLaTENE 1
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agluztuuuvasdivm Tagdsugnaumunanianlglunsdnendsznaudas 3 suuuy
Auanarsnin leun dsusswLRafianasgeuan (E-YaSP) BRANBULHA UL UL
W5 (T-YaSP) %mﬂugmmu@gﬂammmﬂ% uwazenmanuuKalugUuuus eI ouwHua
WNA (YaSP) s‘fmflugﬂLL'uﬂ%ﬁﬁw"’wmmmnﬁm”uammma Lhe991nT s ALY
ﬂi:mimaamsﬁﬂmlm:ﬁuma@m@maa%ﬂﬂmmm’lﬁmammma‘lugﬂqumﬁw‘“u
wazeasoukEndaunalunsdns le 3sdanusndudasldasanamaieniuaaliunis
nagaLiassn

nInIuQugNINTaayulnIlunumddydentsunndunuing laofinada
ﬂizﬁ‘ﬂ%mwLLa:mmﬂaa@ﬁs@iamﬂ‘fmguvlwﬂfu 9 aaRnsawnalan (World Health
Organization; WHO) lddiZarinuanisaiuqugmninzasayulng %alﬁﬂummgm
\@garurialan A Quality Control methods for medicinal Plant (WHO, 1998) 43132y
AFN1TUAZI HADUNITATIVFOY NINIANBALANANWEINILATTLIN NIATIAFALIAL
BaUn NMITIamUSINmANITI NMIATIaMLSHN aIIIRN AT ETINazaEEN 9
waznsaamdinamsadginuluayulng nsfnsluadsilladnseisnng
arasaugmwwludiudng 9 vasayulnsnn wHO

nsfnsanansaimandsInvasaywlng fe MIANBNEN A ASULWIZNT
annauazaaniavadaywlnudazoiia ansuenaanaavasaywlng ldun anwue
Mewan & nau LATIRUITNULNT NNHANIANENIUASIN WU VEUTY LaRINES
ﬁé’ﬂum:mwﬁmﬂﬁaa@m?aaﬁ'uﬁwmmmg’mmayﬂwﬂwﬂ %38 Thai Herbal
Pharmacopoeia (THP) T1IRT ﬁé’ﬂum:wwwﬁn'mﬁ'aa@ﬂﬁaaﬁ'u Ayurvedic
Pharmacopoeia of India lugau091i39a dlinudainuaniasgiulunisaruqu
amnmaadaywlnsludidu udannsfinmansuznaanaa nuidausaandad
AULNANNITVEI Obolskiy UazAmk (2009) 49lana1IHe é’ﬂmm:waﬁdq@ﬁﬁgﬂiwﬂaw
Aal30U AnAULABITIRATULSI KA LTzuN M 4-8 NAL LAzPIALFUHIUGUTNAN
U3zt 3.40-7.50 LnALNAT LUREN®UY 0.60-1.00 LoudLuas IFN1900LAININIILTN

MIANHANBUINNIIANIAVDIRYUINT fio mMsAnsanHa IR TasLazLiaLi e
‘ﬁwulummm‘;uvl,wsm;J‘L@Tﬂﬁaaﬁ;ammﬁ%aﬂwaﬂﬁammﬁ%wwwaamg]uvl.wm@iamﬁ@
msanmluassit "L@i”ﬁwmmgiu"meﬁﬂi:ﬂaumaw‘h%’umamw,l,waﬁa 4 3Ha NANEN
é‘ﬂumzma@amﬂmﬂl(ﬁﬂé"aaﬁ;ammﬁ afutulTd19nd1 %30 rhizome TInunef
srauldan vwifiszauams wu andlulaiesa uazldséu tieltluneswidula

ﬁnﬂmi@mﬁ]aaummmmm”wﬁufumﬂﬁﬂﬁaa@amiﬂﬁ wud1d starch granules W38
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=3 [ o a o 1 & =) A 1 o 3
wawdly tduduanunn uaﬂungﬂﬁaLﬂw,m‘sﬁagmﬁmagﬂvlm LAZRILNALABIILAY
2 o & @ o ) 2 o ¥
2919019 9 Tavatduanwazdinizaesnsutilwndrainty venaniaianuisas
Aa A = & A A A Ao Ada ' x> \
WIL3IAN (parenchyma) @itilutiatiannIsaaeINoIisinog wu'lana llugrnaas
o v ~ 1 A 1 { 1 L v : L= %
auLazINIaINTTRAGNS 9 sﬁaﬁgﬂswﬁmﬂmaﬂu VAU UUTY WUANHUSVDI LTRR
Aa Aa o & ' = A K Y ° o A
WHIANNARUILTaa U9 JUsdunsinszuanwasnidauinay dwinazau
o ) A a o v A o ) &
8139 TIWINKTS PN wIalUsen wazvininnsstinaunenssive mululsaany
A A A . A aao = ¥ o oa A &l A A A
{IFAARY %38 oil drop Telansamstdunsatiniuiinied imasanaianikanasranulu
WU AUTUTIT N M IULARLNLITARNLIIAN Aa Lmaanasn (cork) Tidwiaaatuuan
A i aAaa A @ & ' A ° o A o by
q@‘ﬂ”lmmm WADNUILTRRAUT LA NANILIR ALY HIRUINT 09N UNITILLREVDIN
Uz IN WO WA U AN UNTINNRILIARONAUUON LTRRYIORLADY B30 vessel LIRS
nwulwitaitalaay (xylem) fndfivusiasennis uazusmganaunn llgasiueng
o v v A‘v L 1 o A e (=] 1 1
9 VBIRIAW KIENNNRINVTUTH aTIaNLLITaaviadRoaTslansaeidurasnsosde
NWIWIH 3 EﬂLLtUtU |@wri spiral vessel, scalariform vessel W&z bordered pit vessel §16%
va A v [ 1 A ci ) | v = ~ di o v 1 A a 9/03
lm@umammmumumaawm‘nmLﬂu@laaum'}mmaLLiaLwawqam@mmumua@uhm
A ¢aa o @ ° o Ay o = v o o A A & v A
@39 Dawasndunumsauasininlianuudiusnusiduine Ao coasiawls nia
fiber AINNNIATIVFOUKNILIMANVAUTY WUINTLraasaulodwasndsznay wanaini
% a a . . & { [ .
HINTIINLLTARLANLABTAR (epidermis) TaiUasuuasldiduimasuu wIa trichome &
[ = & a ~ o v A a X Ada =
ANE UL IULUULTRALA LA N U SLRRN ‘m'ﬂm“nwawwnmlumigmmﬁmmmaz
WiTge 9 1nan uazfasnuanuiauanmouenliiune nmIAnanBIENI
ﬁgamﬂmmmmﬁufu WU LTRRANY 9 ﬁmmwuaa@ﬂﬁmﬁu@‘hﬁmmgmmayuvlm
1 { & Qo Aq’ % U
Ing taun 1 mszqaﬂumzmagamﬂmawwuﬁu Usenayuaae starch granules,
parenchyma cell, spiral vessel, scalariform vessel, bordered pit vessel, cork cell, trichome,
fiber L oil drop IULABINUASANE1UEY Amel Bouzabata (2015) e Abraham LR
= o o v A o 4 v .
AL (2018) em"l,mmmuaﬂwm:maqamﬂmaammmwuﬁuﬁﬂszﬂaumﬂ gelatinized
starch, covering trichome, starch granules, vessels, cork Las fibers nuintduwnibalu
& o A @ = ' o
mg‘uvlwsaaﬂﬂs:ﬂawaamsumammma Felrainvasvaardusrntsznavludisue
= A \ A a a a a = IS =
wia fa §Iu848078 (ovule) umIdJaud winydulauazidfouudasnnduiuia
ANMIANE L UATIN wudwé’nwmzmafgamﬂmaammmmuﬁwmn U3znaualg naan
A A Yy & < A A o & o v A
(testa) smLflw,ﬂaaﬂﬁmmmuuaﬂmﬂamuﬂmmmnwm"ﬁuuaﬂmaaaa’ga AAUIN
Jasnunsszwmovadnin wastlasnuauaselinuasusla (embryo) wanandh H9931aNL

& o A A& A = o v A A
LauI@aLﬂiN (endosperm) INWIBUIN m\‘]LUuLuaLUaluLNﬂ@ NMMAVINTSFUDIRITILABNIT



191

windulavaseuuilalumssanvadiuia 6?53Lﬂumuﬁﬂﬂ?ylumwmﬂw”ufmaaﬁﬁ LD
Ae @ A a ' A . A =2
lomDsusinaziilisduuninaglugivasnaazfalou (aleurone grains) Faannisdnmlu
ASIhaTIINLNAazAlIuluNIEIE SNEARNINITWA LI wBNIINAIIATIINLLTARTID
SRICHAP Ej_lLLllll fa bordered pitted vessel WLae pitted tracheidal vessel LTRAR LA (stone
A a . 4: & A a A \ a
cel) WIaaLNaaIa (sclereid) LﬂuLuaLﬂannﬂmmmluﬂgmaa FLNRALAIAN
=2 I & A v A ) @ ' A
(sclerenchyma) G9iduioadanaroudd d30919nan8uuy wuldvaslugrnvosng
I@mawmﬂﬁaﬂﬁmuﬁ@LLﬂgLﬁé}hLN&@ﬁﬁﬂ’;WLL"ﬁq Lﬂﬁaﬂﬁwmﬁmmuﬁalumﬁ@mmﬂ
nid ™ =3 = 6 = > 1 09: =1
NUANBHHEULTI FIRINIINATIINULTRAR LA LAZRINADIA L E IR REEN malud
é’ﬂumzlﬂmamwmm:ﬁgmaﬂma AU NRIIANUUTILTI AN UNT thananTHeaInD
a a d = U n& o v { [ et
ANAALRIANIANTRANTEI LWNIEIINLNAARUINRS AALTRBLAWLY TIVNRTNNL T A8INY
L asalaw wanaNRNFanIINGITNINaNINURLaIdRLATI WIREEY wazWULTEAR
NHNaF TIOR8 IIUIBNIN miﬁﬂmé'ﬂmu:maﬁ;amﬂmadLu§@mmﬂ WU Loaa
1 { v Q o 1 { & =
RN ﬁmwwuaa@ﬂaa\‘mumiﬂmmg'}ummguvl,wsvlm LANT 2 TITTYANH LN
8N1AVAINAN Usznavuaie endosperm cell, aleurone grains, cell containing brown
pigment, testa rumination, stone cell, sclereid cell, fiber, bordered pitted vessel, pitted
. . v a A { 1 o
tracheidal vessel Wag oil drop Luﬁmmmnflumguvl,wsﬁﬂmuwmﬁaglumiu PIRNIY
= . .
BLNR TI@IIINDU endosperm cell, aleurone grains, bordered pitted vessel L& <
sclerenchyma LANANHMLLTAaNWULANLAY touA tTaus L oastaNiaasia LAzl Taau
lé v Qo Q v { . .
maa@ﬂaadﬂuaﬂwm:maﬁ;amﬂmaamﬁ@m’nmiﬁixﬂﬂu Ayurvedic Pharmacopoeia
. o = % A Ao o
of India mqwmhmumaaLﬂaaﬂwa‘ﬂLﬂumuﬂszﬂaulumsumammma AINNTT
m’sfﬂaauﬁ'ﬂﬂmxma'«gamﬂma\‘imm wuin sclerenchyma, aleurone grains, epidermis,
bordered pitted vessel, sclereid cell LLaz fiber Lsnaf,ﬂ@sldfmlmy'ﬁmnwuﬁwﬁwﬁlﬁ
=3 > [ nl £2 v ,&' dl v dl A’
AaMuuds waztlasnuanaoandsuiasaunisuanlinuiboluns Faiduninndugu
=1
PYadLURanna
=) AE
mimquqmmwmaaayﬂws menaamsmaaaaummmqmmaaa&qlu"lm
TudTugnauI LN WUqn ﬂ%mm’i’@qﬁaﬂu USUaanNTw USunamansiy wazdSunm
% dl 1 a 1Aa 1 {d’ 1 a [ %
i liszanslunsaddiinaeglunasifanzay luduvaslTanuamsaiadioiean
e . & > A o & &
RARLATIN wmwmguvl,watamﬂi:ﬂau‘lummmamuu,wa fdanwmztduluauen o
o o = o L o Ao I &
W037% wazsnsanacssianerwiiaIgavlwwiaintuidsnwmednldaun o
VIAITILTULELINU 3INNIaIrUTuaunuinluadanann wudr SUSunmunui
A [ a g/ Qs a
wistuldaruinmainnasgin wazannisasamidsvimidunenszing uazlIunm
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& a v A o = A A & d’ =
wnasaduesdlmwniadusuinuifdvsnauduldaunmsiinasgin Sannsdnm

LA L AR o 0o @ = aa o &
waniaansndeiisayulwaiiainlsludiumauuunadguawididulauinme
VI IwATIRUNA 1T

a

HONINNATANBINNBIUENIILATTLINGIN bANEINILED WUITNTUT=L AN
amautanaaidadudiudrdnylunsaivguouninaesayulung nsdnsluaiand
nadfuguandmaeiiiigunnlasldiaies LC-Ms luayulwadnivesdii i
sunuNafignadisianIues praunwuealuzduuuingy wazsawuealuzuuusn
WWIsNuEBIALNE WU Jxnsasrdsznauniaadl 2 aiia NasanuluenaniIwueans 3

“ . 4 N »
uuuy @ alpha-mangostin uaz curcumin 481314 2 Thaiswsnaanldlwdien
U190 uaztnirviiu lasdaudu biological markers va9d1TUBNANIBUNA N1TUTZLETU
auauianedifigmninsasssanadisianinaandTusauIuuEaluaiah i

[ [ 1 4 a AE‘ 1 v =
anusudwdwadrsun 1hasann sz i ugnTU RN IBLNARINIIAI BN 1TONLED

A€I =) Qs 1 U o =
LSO NTAILRSNNTTLIRANTWILVDILHALUILALLTAS baIFINNTD ITANTUENRNIBUHA

g’ o a [l aj v di = ) o
sUnuuihduuszsatsuwiulouwnalunnaseauld lasaniidadinauradeznslu
mInasay laun anuaanTalunsazansvastinduuazeassuududouns las @15y

& g L. A o o AaA =
pEaNuuKHAng 2 JUuuult sansnazanslelu acetonitrile Gadudavhazaonfanaiu
Audaiad 39 liaansaldlummesevld fdpialdaraniadisianuaaaindiie

ng 1 =)
FUTUUNA IINNTNATBLLNY LasaanTaisud sswanisnasaugniasnadlalasisnsg
A3IILANLAFIIFAY NANIAD FIIFNAAILLONIHDRNINGATULIFUIWLNAL alpha-
mangostin W&z curcumin LEULALIAY eFaNuuNAlugduuLshduuazsaTaNuHuTe
WK
ndnmgusntamuafiialianalasldiaias HPLC wud dibeaanuuns
Y o A =< < Xa a . .
lugduuueiaiunldlunis@nsiadsitiivsunaaes alpha-mangostin waz curcumin
WINAL 2.47240.002 WaT 2.399+0.005 NaANTNAaNIN ANEIAL IUEINVBIONRIIULNE
slugllu,llllEl’lL@l%ﬂmmuﬂmmaﬁﬂ%&l’lmmm alpha-mangostin L8 curcumin YN
0.415%0.000 waz 0.366+0.001 U8ANTUGANIN AIURIAU
. & A o \ ' v o
alpha-mangostin tJus13nTaaglunguvasusulny (xanthone) wu'ldvialulu
A % a nr A dl v 1 QKQ/ a
wWienvasdsgauazigninmetinwiinainnate ldun aniduauyadase (Kokmas et
qu/
al., 2018; Herrera-Aco et al., 2019) f]ﬂﬁ@l’]%L‘ﬁﬂé?&J‘;L%d (Fukuda et al., 2017; Phan et al.,
Q€9/ .
2018; Scolamiero et al., 2018) fmﬁmuLLuwﬁL%U (Sodata et al., 2017; Nittayananta et al.,
qu/ a .
2018; Phunpee et al., 2018) ania1un13ant&y (Chae et al., 2012; Gutierrez-Orozco et
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al., 2013; Tarasuk et al., 2017) ‘J’J&J‘Ylg\ﬁtmﬁaaLﬁ%&lﬂi:ﬂ’mm‘m’mmadLLNa (Wang et al.,
2012; Aukkanimart et al., 2017) Navya uazams (2012) ld@nwnanigussnissniauvas
alpha-mangostin lugaineassilanlsis carrageenan induced paw edema lu%kLLLTY]
WU ‘ﬁlL’Jm 3 fﬂ&]d%éﬁﬂ’]ifﬂﬁ’]ﬁ’m carrageenan ®17 alpha-mangostin ¥%41a 10
fiadnsudanlansu mmsn{TuEizaﬂ’]smwadé:ol,ﬁ’]"l,@ﬁaﬂa: 40.21 HONIINHANUIE
§UNI0EUDS INOS uaz PGE, lun1snagauuuy in silico wazfs1891%w89 Mohan uas
amz (2018) lefdnmnanIdunnIenLaUas alpha-mangostin 119 1UIALWREANARDI LAZ
§aSNan8s GINUI1813 alpha-mangostin finuTugw 8 uaz 14 lalasniudefissaas
#0130 U8 91389 NO, INOS, PGE,, TNF-alpha, IL-1beta kaz COX-2 laagn9d
uddaluimas macrophage RAW 264.7 cells #ilasunsgninlwiAanssniaudae LPS
nalnddndaniInIugunIaig INOS uaz COX-2 ldur NF-kB pathway B9INTIL
#l Wuin alpha-mangostin AAUTHTWEEITHEINNTOEUTINTIAREWADEY NF-KB g
fnadoaldadefinday wonnidifinounisdnsgnisudinssniaulu
fainansdlasliis carrageenan-induced peritonitis 1%%‘1;}1&15 ‘%{G‘WU’J'W alpha-mangostin
AANUTUTY 14 Waz 25 TaAnTUGaARAAT MUNTDEUS neutrophils 183888y 72 uaz
85 AUANAU WaZNANILTUTY 25 SaansuAiaaAnT FINITNANTZAUTEY TNF-alpha
uaz IL-1beta laagadinianmesia

curcumin Lﬂumsﬁﬁ'@a%iluﬂa;umai‘ﬂﬁuam{ (curcuminoid) wu'lemia I luRar 96
Fsrrunandvdutu curcumin fanin1sdrniwnarssie leun qw%féf’ma%aé‘ai:
(Galano et al., 2009; Naik et al., 2011) qw%?ﬁ"mumﬁmﬁd (Einbond et al., 2012; Hong et
al, 2015) qNIeuauuafiIouaziTasn (Lal et al, 2013; Sanabria-Rios et al., 2015)
qwﬁ’mmsé’mau (Song et al., 2011; Cooney et al., 2016; Nakatake et al., 2017) L]
qw%%ua’%mﬂs:mumsmmlaau,wa (Merrell et al., 2009; Dhurai et al., 2013; Mohammadi
et al., 2016; Mei et al., 2017; Mutlu et al., 2018; Nikpour et al., 2019; Mohammadi et al.,
2019) curcumin FUNUINEALYANITHIFTUNTZLIUNTITABVBILNA LN NTZLE Tetun
FZHZMIBNLAY T2UZMIULIDAd uazIzoznIUTuIUe (Akbik et al., 2014) luszozns
871D curcumin GauaNnTalunnsSUEs NFKB signaling #9HadENNTAANNTLEAIBEN
W3 pro-inflammatory cytokines laun TNF-alpha a8z IL-1beta (Wu and Wang, 2014;
Barchitta et al., 2019) %8nNNHAGIF1NIIDAANIZIATIAENTLATH Tasn1TidHn
Ufisennuayyadasz wia ROS LLazﬁmwummmlumm‘"m”uawaSaizﬁu 9 6 Bans

§9819190 00 89n13L e §AT87 lipid peroxidation la@n@ae (Mohanty et al., 2012;
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Mohanty and Sahoo, 2017) luszﬂ:ﬂﬁiLLﬂOLéﬁaﬁ curcumin ﬁmmmmmlumsmzc{m
AIEInaaatienlny lagtAun1suaadaantad VEGF (Kant et al., 2015; Wang and
Chen, 2019) LWNNNTLARBWNVBILTAS fibroblasts M HIUSIIMUNE I@Umsmz@jmhu
na'tn Wt signaling pathway (Dai ef al., 2017) uaﬂmnﬁﬂhﬁwam:ifumia%’mﬂaamLam
waznTaatiatialniuSiisuiia (Panchatcharam et al., 2006) 1mwzqﬂﬁwmaa
.ooAa ’~ A a \
N3TUIBATAILUBILNG curcumin FANNFINITD INITRAUSNIMUEI MMPs Gidinasia
- @ & & A a & o a o ~ &
NNIANNITRILATIZA ECM lwiitatdanua ansgaiinanszdumsidfsunlatvadiad
fibroblasts Ui uiaa myofibroblasts bAaNeE FIHALALAANINAGIVBILNA (Barchitta
etal, 2019)  NTIBNBINTIIBRaWRINAR lenan2 1T Tedn sunsatied leindnsuen
suuuKadssddgaalfendigauszininiutundguaaddlunisdunisaniauuas
RILETUNITZUIUNITRIL VDI LN bol uaﬂmﬂmimuquqmmwmaamﬂ;ﬂwsaaﬁﬂszﬂau
o Qs U & Qs { o 3 Qs a s
LREAITUHIRNIBLNALA SﬂﬁmﬁﬁmUﬁﬁmmmmylumiw@umwamnmeﬁa’maqﬂm
a gt o o e & o ot {
Ao N3UI2LANAINNAIRIVBIGITLEN W38 stability TINNIBHIANURINITOVEIATUENN
SIAIINIFANTNYIAUFNLALTIATRITOTAAYAN 9 LazANUENITITBIETLN
Q = Qg Qq// U 1 {
H9A9TNENRNINYBINNINTININ FIUNIANUAITFATWNIIGIBIEAINGNS o Piiuld
AN NTNAUAARBATTLLIAANIALIAE (Bansa et al., 2016)
= Oq: gl‘ U a s 1 A 1 |
nIAnEN ATl TU s A na eI luT93 82980 6 thaw lagusdsaantin
\ A A A o = [ ~ =
3 991987 Aa 0, 3 LAY 6 LAY TIUIZNAUAIY NTANEIANNAIAINIILAL LATANTANEN
= Qg { H U Q U 1 ngl
ANNAIAIVBIRNTNITINWALNBITBINUANTAIBVBILKA bFHA NITNARBUONDTF1
a o & A aan - . .
auyadasz NO wazMIANEgNIUSINM AU RN lipid peroxidation
mﬂmiﬂiuﬁummméﬁmaLﬂﬁl,%oﬂmmw WU GITULIRUIULNANS 2
A ' & o I A P=| o P ' A
sdupuifaiiwmniiuInsndniig 6Laau fasdragureshanasialinuiia
= = > ) > 1 ~ v dl = [ Y a
WU UAUGITULNFUIBLNAR AN ALTNEY Fidautdwllldd1a1931Aan1s
wasuudsdlassass lliiussriieduniaasaagsionuldizenaasliilaiulHidw
naww udadsliiany gsaslissdan 2 siefaranumilaniuludsusaanuwing
N3 2 3uuny TauaunInasanL It 19150 % LazdInIaTIANUL NI WAL N LT %
LIA1 6 LAY LaWA curcumin WA alpha-mangostin wazanmIUsziiuanuasaInaiadl
VB IUSN RV BIINRNIULEANS 2 gﬂu,a_m WUINUIURVAY curcumin LAz alpha-mangostin
o o o aa ¥ o o P~ {
AARIDEINABEEIANNEDA wana Nk SITNIANEININNAIAITAIGNTNNTININD
{ o o v Ao & Ao &
WAEITRINUANTHILVBILKA LAWA NITANEIGNTHULEI NO WaznSANBIgNIEULHINNT
a aaa R . . a Qfﬁt < ¥ o @
LAy 381 lipid peroxidation laysziiunaangnigudIn13g3s MDA 289613087
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(%
[

FUBUHATT 2 EIILLU‘]_I laswyuin Wakumsiiusneduan 6 LADW BIRNIBUNATI 2

=}

JUuuY darnusnsnlun1sguds NO uaz MDA aaasadrsfiadaunatad
WisufisunuTsudutaunsinsne naftensazidunaniainnisanasastsunm
813871A1Y curcumin Wag alpha-mangostin e lsiaa WAL N FUBUNATS 2
gﬂLLwﬁmmmmmlumssTuzfa NO uaz MDA aaa3 LL@iﬁoﬂaﬁmwmmmﬁﬁﬂi’mﬁju
AILANAY Sefinsanmgnitiuidulusantaly msw“'wm@‘h%“uma&;uvl,wslﬁaﬂi:qﬂﬁ
fniunilgaielugil o1t SudosfinsinmnanulasaivueInaa s meidn T s
9 T,@m‘h%’umayu"l,wsﬁlfﬁm%'umimmsluamf'mﬂ'm Fududasiinsfinsnsnanna
szAneLfiasnafInislusainaaas

miﬁnmluﬂ%ﬁﬁmimaaumsﬁamwm:mmﬁawaamammmawgﬂugmmu
BN ELATINLHBTAUNS INNANTUTELTN WU TN ULHATS 2 3tuuy Y
AalWiAnAnuszanoliesfe I niiveInszay Saaunsatslene s wradaam
Yaaanuaansanmluscausainaaasuaznsdnsdinainleluauine uaadralsn
a1a nvdezgndlddrTuayulnslunislfasedmiudiedndudadinangiunig
Snenmaailumsinduiennususalueangnidemsinelsatiu 9 lagsududasd
msensnslusaunasanaass wazaainanssadrafeane nsanenluassd levin
FTUINRUNUUNATS 2 suuny WENEIgNENE NN AL R gt UN TR T IuHa Tu
JrUnRaANARaILasIzaUFainanss laun MIAnsgnisuniseniay uaznsAne
qw%%al,a%umsmwam,l,wa

MANEINE WM IBNLELTaIEN TN ULRS luasanaaas teun mInageugns
nadhdulasasinuayyadasz NO FafianuidydanszuIun1IRILTaILKNA NO da
a%aﬁmzmumﬁﬂﬁﬁmqégu lagiiaanmstasniaeziily L-arginine tuiiu L-citrulline
d8Lawlws nitric oxide synthase (NOS) Foutisaamin 3 vfialdun endothelial nitric
oxide synthase (eNOS), neuronal nitric oxide synthase (nNOS) WLa2 inducible nitric oxide
synthase (iNOS) (Rizk et al., 2004; Florentino et al., 2017) lunszuiunmImevadung NO
funumdaglunsnzdunirvenodizemasaliaauiii tung FlHRunsTurIN
poaTasRaiiaan Ui munsiResuindiudantsandns g luszazueanssniau
(Maria et al., 2002; Luo and Chen, 2005) n3sufiunfsudantaanlasimasidaiansiaf
na A wInDas NO Lﬁugo"fusluu‘%rsml,l,wa fIna bt NO i isennuaandianle
Lﬂuawaﬁas:ﬁﬁmwmﬂuﬁwga Aa peroxynitrite (ONOO") AaliiAaanuLFan e

LTRBLAZLIE LSQU%LUMLLNNﬁWIﬁLLNG‘WW ki uﬂﬂ'ﬂ']ﬂﬂ‘iﬁiq%ﬂ’]i“ﬂ BNERADALROALR? NO
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fafinadansnszdunisainasaifoalnaluTamuEg LR RN TE RN TEIN AR 1INl
5nae Tagunuanaas NO fiddaszuznissniaudadunislunszuinnmsmevasuna s
YIMIa0NONENAILEEUNTENLEY UAZEUSINTBNLEY (Janakiram ef al., 2012; Florentino
et al, 2017) fpemmsanmnewnini "l@'fﬁﬂmmsmwaumalu%gﬁﬁmmmws’aa
2831a% 175 INOS (INOS-null (KO) mice) L3nuifinuriunudn@lunga wild type (WT)
wWud luiudl 3 uaz 6 nEINIIAALNE %Hiuﬂ@;u WT ufiunaanastiasnii 50% e
lunga KO FININAUAUNANINNT 50% %aNINNRGTINUIN TATUNTAENVEILTAE
macrophages UL THULNAAARY wInva TR myofibroblast 8a83 LazNIILRAIDANVDI
TGF-beta aaatatnidipdanylunynga KO %ammsnm%“lﬁazhaﬁ'mﬁmdmhbﬁﬁmm
unwsasodanle INOS Gsanaazlinadansains NO fiesasazssnaliunanatingd
wund (Kitano et al., 2017) udlunsnaunuminuiiisunaiiluimses iNOS fun
Viwly #9HalRAANTE9 NO aanutIus 1w nannassInaLfaanIzuIRIIIAI VD
WHA Seunnsaneniond vlﬁﬁ’]ﬂ’]iﬁﬂ‘]ﬂ’]ﬂ’]i%’]EJ‘]JE]\‘iLLN&I%%H‘ﬁE}ﬂfﬂﬁﬁlﬁﬁﬂﬂiﬁ%’]d
NO tJus1waunnn laglsluiaa turpentine-induced granuloma %uﬂﬂmmﬁmz@jﬂﬁ
LAANNTONLEL WUINHNITHERUVDIADANILABLILIMUNANARI 38.5% (Park et al., 2013)
Fa098 @805 me9 NO AunnAwlasdinaldodonTsuIwnTwIBasuna Tag
AANIIRINIADAANIW

miﬁnmqwﬁ%nﬁﬁ'ﬂ@smaﬁ'ua%aﬁmx NO 289enaunwinaluassi wuin
FIRNARIULANINARTBIIRNIBUANS NANNTNTH 1 Daansudadadans Jar1sasazln
mmf’r«ﬁ'ﬂmmaﬁ'uaggaﬁm: NO LYinNy 34.56 mammmﬂugmmumﬁm”uﬁm’m
VINTW 1% (v/v) SenSasas 52.88 LLa:mamuLmﬂugmmumm%'wmiuﬂmmaﬁmm
NTW 1% (w/iv) AenToaeas 41.14

WO LA NI N BN TE LAY BIANTAN AT HLE MDA NN EFUUULHALRS
mg]uvlwmoﬁﬂs:ﬂamﬂ 4 wfialuenas macrophage RAW 264.7 7ilasunistninlwife
nssniauare LPS lasuUsidunagnisessn1sasns NO anLoas LPS wia
lipopolysaccharide @910uans7 lasuaudsuuazdUszansnndadnsunslelunis
N3z¢ LIRS monocytes %38 macrophages elMAANISNIEY WazETIIENTRESNLELE
§ 32319 NO lag LPS azlinanszdunsvinuaad NF-kB signaling pathway TWan1swas
pro-inflammatory cytokines panudus i nInunn (Tucureanu et al., 2018; Zhang et al.,
2019) NNNTANBINLINRITANAGILLENIBOAVDIAITUNFUIULHR LRZRITRNAAQE
leueaTasndiuTuaIsasuEINIEe NO VL@Tﬁﬁﬁg@ Tagfianudutu 15 uas 20
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Tulasnsudadisdfay sunsnguganiiass NO la agndinusany laglidnsandTunm
P2ILTAR ANUTIWINVaILFULKAlN I TUlanaTIiayys NO uazqnTTuL
% [ < I 6 o @
M38319 NO 31niwras macrophages #ua133zidunannanayulniaidsznauludiiu
1 lagTeautauning wuin ssanamuiamuaaninviusuianuaiunsals
nmadndunuagys NO la laadidn 1Cs vy 12.40 lulasniudedadfny luamd
. A o o o VR @ “ | a _aa
curcumin T JuaIIE1A VBRI VIBTUITAT ICs 1YL 10.50 lulasnTusdaliadaas
(Rackova et al., 2009) LRZINNTILINWAITANBIVE Arya Laz@the (2015) WU3N 1d0
piiutunanadioianiuaadianuauisalunisdidunivauya NO 16 lasfian 1Cs
Qs o 1 a aa A‘y Lhd v Lo { Qs AE‘ v Qs
winnu 39.03 lulasnsudeladany wananvduguuad S9dnsnuianugnimsdnau
% A % & I~ £ 6 o @
lavasaivagya NO vaifenisga Faduntslusyulnsasdisznavvasdrivmannu
WHA IINNNTANENY Kosem LAzAtE (2007) WUINENSENAGE LNIwaaTadtlfan
dsgananududu 200 lulasniudedadfny awnsndudsauya NO ldTauas 67.95

1 1 ot e 1 a Aaa & £ [
laadlen ICs winny 55.61 lulasnsusadafans d9lnatdesnun1sdnsves Samuagam

]
=)

LazAbe (2013) NT1891%7I0 mmﬁ'@ﬁa;JLamuaammaJﬁanﬁ'aQ@ﬁmnmﬁu‘*ﬁu 200
lulasnsudafinfaag mmmﬂ'ufaa%a NO la%awnz 54.66 fpaurauntiniilednm
msa%m”rymadLﬂﬁaﬂﬁ'ﬁq@Lﬁmﬁ'mﬂ%gﬂ'ufaﬂﬁaﬁ”ﬂa NO Wu41 alpha-mangostin 113
a8 uaz 14 TulasnsudoIadns aunTngudin1sa1s NO lulwas macrophage
RAW 264.7 filadSunisdnsinldifanisdniaudas LPS ldadnsfnpddnyniiada
wonaninuiSisusnanmikaaiaanveslusin iNOS ldatniftudeny (Mohan et
al., 2018) NM3AN®IaI Lee uazame (2014) ladnmgnigunssniausosansana
sratanuasanluvesmuinluieas macrophages RAW 264.7 Alasunisiniioainly
LRANITENLELRIE LPS Wudn ssanananuitutw 1 uas 3 lulasnsudediaaans
saNInsugInsae NO lef3anas 45 waz 50 AN wonaniwuin fenududn 3
Tulasnsudadadang aa1snaaNTLEAI8aNTas INOS, COX-2 Uaz NF-KB Bn1iststs
\AuTzeLpad 1kB luisas macrophages datnsfiibddny  anmsdnsluszaunaaa
NARDI WUINEFUNWULHATI 2 suuny fenumunsalunssuss NO 1ed 5adnsdnm
gnagmmsnisusaluszaudainaass lasdonldluas carrageenan induced rat paw
edema S'fi\‘]LfluIaJmaﬁﬁwlﬁumﬁnmqw%@bfi‘imié'mawaamiﬁnnﬁiium@
carrageenan 3@t phlogistic factor ﬁﬁqmamﬂ'ﬁlumimﬁmﬁﬂmﬁ@mi
AOUAUEIAENITENLELANAINAAY 1Tw sunTnLwfieqtiale neutrophils GRARERPRMETE

dRIzAzaIFRaNLRL LAt liiAan1sunInGuvad neutrophils taadtinlwiiaenns
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TRt GLALAI wazmigaihiiRumMIBurnuaaswasaidon (Bajpai et al., 2018) lagua
mseangniasntiu 2 xp2 Aa srazuIn (0-1 Talug) wadn38a carrageenan WAL
99L1N20INYNARDY ﬁlzmzéjulﬁﬁ@mwsﬁ histamine, serotonin &% bradykinin N
uwazluszozgarie (wnnin 1 F2139) azﬁwam:éjummé;a iNOS, COX-2, PGE,, TNF-
alpha waz IL-1beta sawﬁafﬂﬁﬂﬁvﬁmﬁﬁmﬁamrnmﬁiau‘ﬁ'aaﬂuaﬂmamﬁaml,amﬁgj
USthmiiienssniau (Sadeghi et al., 2014)

MNMTANINIUASIH WU BEINBILHATS 2 suuuy mmm{]’mﬁmimmaﬁa
wingnasasitldasunsmierilwiAensénisudiy carageenan leatnsilsidnday
n98he A28 1, 2 uaz 3 T2 lnaINITan FIFN130UIE LI prERIRLEa N
AN TalUMsTUEINIWaS histamine, serotonin Wae bradykinin l3z82UsnU0INNT
sniaulel IR0z dANNsNNTAsUEINTHAS INOS, COX-2, PGE,, TNF-alpha U@
IL-1beta ’Lm:mq@ﬁnwaamsé'mauﬁmﬁmﬁw‘fw carrageenan LA 39v BN aNT
wKaEInanaInsLINiasnmesniaule Setaduiingrunanih sansafuduled
Fronan1snanesluaiii Na1NAe HEIINNNTIILINNGIE carrageenan LinLaaN
3 13lug vl,@i”ﬁmsﬁuf:aLﬁaﬁl,ﬁ@mié'ﬂl,auu%mma}im”wamgmaaammn?mm:ﬁm
USu1muag iINOS, COX-2, PGE,, TNF-alpha uaz IL-1beta Taald ELISA kit Sawuin
ENFATWLHATS 2 sUupusanInaaliunmaay iNOS, COX-2, PGE,, TNF-alpha Laz IL-
1beta ldaafiindAyneaia wenanilfiinisaaiinnziuSuimaes MDA, NO
waz MPO luiitaifasniauf ldsunssnENd s auULHAENT Y FINUTT BRINBULHE
719 2 Juuuy manInaaUianmues MDA, NO waz MPO ldadnsiitbdeny

iNOS 1az COX-2 fﬁ'@a%iluﬂziwmad pro-inflammatory enzymes Faduanloing
unumadalunszuaunisaniay Tasviwindlunsassssiesniay leun NO waz
PGE, audau nsld carrageenan witgniinlwiAanseniausiwazasnalwdszauaos
COX-2 ga‘ﬁ'q@lwﬁaanm 1 T2 lNIuINNEINTITAN carrageenan F9xF198NaINLTRSLTA
LROAV? neutrophils LLRZ macrophages lusdiuvad iINOS ﬁ]:LLa@aaaﬂmﬂﬁq@lumanm
3 fﬁi&ld%ﬁﬁﬂ’]‘ia@ carrageenan (Rafiee et al., 2019) mﬁmmma‘ﬂz\‘l 2 EﬂLLU‘U ]§IU1ID
sussawloing 2 shadild Sessnalasassdonisanszauues NO uaz PGE, lwitaiie
onLay NO 4anaINITYNAIIININNITAILYEY INOS UAD IRINNTAFTIININ
N32UIUNNT phagocytosis Baatrasidaidaarluusimiiiamssnauldandre (Tsuji
et al., 2012; Silva-Comar et al., 2014) neutrophils ﬁmﬁmﬁa@mwﬁ@LLiﬂﬁLﬂﬁiauﬁL%g

vSmAfian1seniay Knntinnduiuisudantaand1s 9 las3F phagocytosis N3
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o a . { A ¥ < [ a A
@71970USaeva9 neutrophils Nfsultnurald As msamataSunmwas MPO Tadu
aunloiNvasaanniann azurophilic granule V89 neutrophil l43z®3N9NLAANS
phagocytosis (Schierwagen et al., 1990; Lingaraju et al., 2016) nmsdns luaieit o1

Qq: L= Qq/’ =Y v 1 L o Q aAa A ] v
RUTWLLNATN 2 EﬂLLUTJa’]&l'ﬁﬂEJ‘LIEJGUi&I'm,L"UﬂG MPO Vlmamoﬁuﬂmmymaam GITGUG%%L@]
1 NRIULHATNAABNTANTIUIN neutrophil TutitaLiiadniay NITUIWANT phagocytosis
A A . a o o S 4
ﬂame‘nmmaamiﬂa@ﬂaaﬂawaaaizaaﬂmLiJummuaJ’mluLuawaamau fﬁaawa

o

dxszfiunuindagvhldifanisanieufizuuss miaiseyyadasz #ia ROS aanan

&5

Lﬂwﬁwmumna:ﬂ'aslﬁl,ﬁ@ﬂ’sfmvl,&iam;m:m”mmsawaﬁmnm:miﬁ’maw DI K38

A A a

fi5unnudn nzeSeasandiatu lasflaiianiizaisneandiadu ardinalfode
M ldlTasdn 9 ﬁagﬂmﬁmﬁa U8z plasma membrane tian1suady illgns
\iadJAT8 lipid peroxidation I dunsanmairianisniTei1 MDA MIaTiadames
mMazasuaaandiate sansnvnldlagnisamaiaszaluas MDA (Janero, 1990; Kuedo
et al, 2016) MM IENINIUATIH WU BIERIRLHATY 2 suuuy danumuninlunis
aauSunawes MDA luilaidasniauldodafiinidynada Seedldineauiuuns
mﬁ]:ﬁqmamﬂ'ﬁlumiﬁuElgamsl,ﬁ@a%aﬁaszvlﬁ SeldvliiAnnzinseasandiatn
LLa:ﬂ'usﬁliJﬁﬁ%m lipid peroxidation 'l&f carrageenan g9diausutsnlunsniienvin1e
\ialJiTem191adl phosphorylation ¥89 NF-kB (Basu et al., 2017) NF-kB @@ transcription
factor ﬁﬁmmﬁm”tylumimuquﬂ'mmmaanmaaﬁu'ﬁ Aeadasiuasfesniay Fefina
AONITABUABEIABNITANLAEY p65 LAz p50 LﬂuTﬂsﬁuﬁagiuﬂQMmaa NF-kB wu'lu
lolawaaduvasioadlavagluszozwn wia inactive 1a8N13AIUANVDY inhibitors kB
(IkB) ‘ﬁ.a%ﬂugﬂ inactive NF-kB complex Hada carrageenan %:ﬁwa@iamiﬂiz@?ﬂﬂiau
KB kinase (IKK) ¥nl#iAa phosphorylation wasfualunisvinans kB vliifanisdasn
Eﬂﬁ]’m inactive NF-kB complex 1w active NF-kB complex ﬁ]’mfl?u NF-kB azm'ﬁauﬁ'ﬁnﬂ
VLSﬁImwmaéme%gﬁamSmauazmz@jummamaanmmﬁuﬁuﬁmﬁaaﬁ'umsa”mau
lasiane TNF-alpha WLa¢ IL-1beta (Hussein et al., 2013; Bajpai et al., 2018) TNF-alpha
W8z IL-1beta Lflumif?faé"ﬂLaufﬁaﬁmﬁwﬁﬂ‘swjﬂﬁﬁ@ﬂﬁé’ﬂLau myenmluasiit wo
ENFANWUHAT 2 juuuy danumaninlunisaaszauvas TNF-alpha uaz IL-1beta ot
adnsfivpdanluitaidefiianissniauanniawiieninday carageenan Sag1wnsn
ﬂo%ﬁlﬁhmamuu,waﬁqmauﬂ'ﬁlumsﬁmé’nLauvlﬁ%uﬁwaﬂ'uﬂaamsaﬁ”ﬂa TNF-alpha L&z
IL-1beta Tapo199ztdunan1a1nn135ussrd1wnalnues NF-kB pathway §518971%4

= ' o A 1 . C% <& % 6
NIIANBINBUAWUIW WLIT curcumin ﬁ']il’]iﬂﬂllﬂdﬂ']iaﬂl,ﬁﬂlul,‘ﬁﬂa 3T3-11
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preadipocytes e I@Umsﬂ'mﬁi NF-kB signaling LRZRINIINNAITALYDIVA TNF-alpha
uaz IL-1beta l@aenailiadAn (Gonzales and Orlando, 2008)
fsnumyisunauntinil "l@Tﬁwm‘zmaamm%g@TmmséTﬂLawaaaguvlml,?{mﬁ
uasrtsznavludrsuenaunwupg °11fTu“ﬁ'us‘fiaLﬂumqm"l,wsaaﬁﬂi:ﬂaumawﬁﬁumamu
LW NNIANBI89 Chandrasekaran UaAm (2013) WUF1 §13anadIgiIvaILndn
PIUT FNTASUEINIF PGE, uaz IL-12 luiwad splenocytes Alasunmsniienin
IiAanissniause LPS 1 wazdsiounisdnuniewnsiad wudn e 4 uaz 24
2 lu9MAINNTAA carrageenan ANTENAGIULUNIBORINNLANVTUTHIUIA 100 TaANTY
gaflansu mmmEl'uﬂg\amsmmlaaéj\‘iLﬁmkbmaaaﬁvlﬁ%'umimﬁmﬁﬂﬁLﬁ@ﬂ’mé’mau
a8 carrageenan Vlﬁaﬂﬂdﬁﬁfﬂﬁ’m@ (Arya et al., 2015b) Pushpa Lazatue (2016) la@nmn
navaIRssnnnduintudangnigunseniay Tagld3s carrageenan-induced edema
WU1N WI81aUIa 300 AadnTudenlaniy mmins‘]’mﬁmsmmaa@”@LVTWVL@Tﬁ”aUa: 55
WAIN1380 carrageenan N1a1 4 11w mﬁuﬁuﬁaﬁém@ﬁaaﬂmﬁg@iamiéﬁumi
ANLELU Zhao WRA Y (2015) vlﬁﬁm:mqw%iu 84 curcumin, tetrahydrocurcumin,
hexahydrocurcumin L8 octahydrocurcumin G'fioLflumsz%m”zyﬁwulum\?wﬁufu @iatm%‘
gruwnisentauluieas macrophage RAW 264.7 ilasuni13infisaiidas LPS Wi
curcumin, tetrahydrocurcumin, hexahydrocurcumin W& octahydrocurcumin AanuEuTe
3.125-25 lulasluand swnsndudinisashs NO dedradiindanisada wenanit
wuincurcumin A uTw 12.5-100 lulasluand su1snaalSuimuas TNF-alpha
uaz IL-6 lefatinafitud@nany tetrahydrocurcumin finnuidudu 100 lulasluans awnsn
aaUSuawas TNF-alpha 16 uazfianuitudu 25-100 lulasluans swnsaaalsunm
284 1L-6 leagnafvpiany lunassnuthnlinugniaind1alu hexahydrocurcumin
b 8 ¥ octahydrocurcumin % 8 1 3 1 N f: WU 77 curcumin, tetrahydrocurcumin,
hexahydrocurcumin W& octahydrocurcumin Aauautw 50 lulasluans Sanaduds
INOS uaz COX-2 laatnslvedan las curcumin ﬁqw%gﬁﬁlq@ wazfinnuTNTwdnariu
F3fauaunsalunisguginisuaaiaonues IkB-alpha uas NF-kB (p65) laagnsd
fuddn noautewninil lddnsgnidiuniseniauaes curcuminoid Faidlu
sstaflasddsznavlumniruiiugi Tagld3% carrageenan-induced edema Tuwylad wud
ﬁlnm 1 ﬁ;aiwdﬂé‘dm‘ia@ carrageenan 819 curcuminoid 41 0.3, 1 LAz 3 Jaansuee
Alans mmmﬂ"ufﬂﬂﬁiuaumaai\il,ﬁwvl,ﬁ%aﬂaz 20, 25 a2 36 AMNAIAU WAIIINLIAT
Wrwld 5 Fala9 curcuminoid gﬂﬂx‘]ﬁﬂ’l’]%ﬁ’mﬁiﬂﬂq’llfdﬂ’]iﬂ’)%“ﬂﬂdiﬂﬁ”ﬂﬁ%ﬂﬂﬂz 69, 73
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W8z 86 ANANSU BN1IENS curcuminoid sToﬁmmmmsnﬁlumsﬂ'uf&mmamaaa?uﬁw
wk},ﬂ@aawsé’daﬂﬂvL@T§Uﬂ15L%ﬁyaﬁﬂﬁLﬁ@ﬂ’ﬁé“ﬂLauéhU histamine, serotonin Wa<
bradykinin ldagnadindidn wennnitlddnmanidumssnisuuuuisesilasliss
cotton pellet-induced granuloma test WU3 curcuminoid Aw1@ 0.1, 0.3, 1 ez 3 FadNIW
dafilansy su1Inaan1sase granuloma leadnsfidan Sefivuia 3 Sadinsude
ﬁ‘[an%“maanqwﬂﬁﬁﬁqm 1ag&N1TNAANIIRINY granuloma te308as 49 (Hisamuddin et
al., 2019) Lﬂﬁanﬁiﬁq@Lﬂuagu"lwsﬁﬂﬁﬁwﬁﬂm‘iﬁ'umamu Tewtrakul Lazathe (2009)
VL@Tﬁm_«rm“n%(@TMﬂﬁé'ﬂmumaammﬁ'@ﬁ'salLamuaamﬂLﬂﬁaﬂﬁ'&@lmlwﬁma’ macrophage
RAW 264.7 AleSunauniionsineae LPS WUINasanadiolaniuas 1161 alpha-
mangostin LRz gamma-mangostin 6%0Lﬂuﬁ’ﬁﬁ’]ﬂwngﬁwﬂmﬂﬁaﬂﬁdﬂ@ mmmﬁ'ufﬁimi
8379 NO lalasfidn ICs, tvinnu 1 lulasnsudadiadaas, 3.1 uae 6 wlasluans awsau
wananissnuindgnilunstuss PGE, Taufidn IC., tinny 6 lulasnsudadiadans,
13.9 uaz 13.5 lulasluay awdreu alpha-mangostin L8 gamma-mangostin {]’aﬁqw%g
Tumssugsnsars TNF-alpha uaz IL-1beta lalasdien ICs, agluza4 31.8-64.8 lulas
Tuan$ Tuganwes INOS uas COX-2 mansngusslalasasanadioianuassiniien
1139@ uaz alpha-mangostin U gamma-mangostin sansasusslaiies iNos Taglifing
f8 COX-2 UazaNIBIuHawning wuin mmﬁ'@oﬁ’amamuaammﬂﬁanﬁaq@ﬁtm§
dunssnuauluiaas macrophage RAW 264.7 A ldsumsiwiiensiens LPS Taganiania
fienududu 520 lulasnsudedadans mwnndudinisads cox-2 ldadnsfituian
NN I@mﬁ%’aﬂa:"uaamiﬁug\ﬁaglu"ﬁ’m 27-54 uarNaNULTUTULA AR IFINNTD
U9 IL-1beta, IL-6 uaz NO leiguniu I@ﬂﬁ%ﬂﬂazmaamsﬂusﬂagﬂu"ﬁ’w 10-54 luaau
289 alpha-mangostin U&= gamma-mangostin faNLEuT% 25-75 lulasluars s1u1n
SULIN1IATII COX-2, IL-1beta, IL-6 uaz NO ldadnsfiiudanmiadia (Widowati et al,
2016) 91NN3ANBI89 Tatiya-aphiradee WazAm (2019) TIFNNITANHIANDAIWNAT
é"mawaamiaﬁ'@ﬁ’sslLamuaaﬁnmﬂﬁaﬂu"h@;@lumm@aaoﬁvleﬁ’uﬂ']smﬁmﬁﬂﬁﬁ@
uadaLausmines Tasldluiaa methicilin-resistant Staphylococcus aureus-induced
superficial skin infection Wu31 Twiuil 10 WAINTSNEBUKEAIE 10% Vasansanalaan
199 a ﬁgw@aaoﬁuwaﬁmmmuauyﬁtﬁ %aﬁaﬂdﬁmjumquﬂunm 5 5% Anviee
810150 8UD952@ U0 TNF-alpha, IL-6 uas IL-1beta luiitarfaunaldadradned
WHRIAYNIIRDE L&Jﬁ@mmnLﬂum‘guvlwﬁn%ﬁwﬁ@%aLﬁuaﬁﬂiznaquﬁw%’umamu
LA 3ININBUVDI Bhandare uazame (2010) d@nmrngnieunissniguassnIana
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felaMnaaNNAanNIn lagldit carrageenan-induced edema WUINEIIRNADUIG
250-1000 fadnsudanilansa mmmﬁmﬁmimmao@aLﬁmw@aaﬂﬁaﬂ’mﬁﬁyﬁm@
N1IRHH NaIINNI38a carrageenan LIHLI8N 1, 3, 5 uaz 24 F21u9 ANV
Khan uazame (2011) ld@nugnia1uniss niausass1Ianas i glanInas Laniom
lafines@ian uaztin mnwianann lasld5% carageenan-induced edema lunyun
(Sprague Dawley rat) LLMW;JLVLN@T (BALB/c mice) WU FITRNAGIDLUNIUBOR LINLTY
lefinazdian uazin mmmﬂ'usﬁimsmmaaé:awmuﬂkﬂl,mwlﬁ%”aﬂa: 52, 16, 33 uaz 52
ANFIAL I@ﬂwu'jwmmﬁ'@@hmﬁ’]ﬁmmmmmﬁﬁq@ ﬁa"l,@i”ﬁnmeiaimwmﬁ"lﬁ%’unws
L‘Iﬁ‘l’imﬂ’lﬁ"m carrageenan, PGE,, arachidonic acid, histamine L8 serotonin WU’i’lﬁL’Ja’l
2,318 4 ﬁlﬁ‘[&ld%ﬁ'\imimﬁmﬁﬁﬁ’m carrageenan, PGE, L arachidonic acid &17
anaeoiIIwIe 100 SadnsudeAlansy mmmﬂ'uﬂ?amsmwaaéjuﬁﬁvlﬁasi'mﬁ
KufANIeaa uafluwavesssanadniu vL&ia’lll’]iﬂgﬂiﬁﬂ’]iﬂ?ﬂ‘ﬂ@dijﬂﬁ’]ﬁ]’mﬂ’ﬁ
wigatindas histamine waz serotonin ¢ #919d ldinansanaanuianungnidmu
MIBNLRUALASITEINUNNTEUHINTZUINNNT COX inhibitory pathway walaifualunts
S histamine WA serotonin INNN5ANHVEY Anthikat waz Michael (2012) lednun
aniduniseniauesasanadasitanuianuin lagld3s carageenan-induced
edema lunylud wudiansanasuia 500 dadnsudailaniy FANIATUHINTUIND DS
garinldadnedhuddny wananidafinsdnsgnidudininfaU§Asun lipid
peroxidation lunaaanasay G9swuin ssananauautu 200 lulasnsudeiasans 4
m’mmmmlumiﬂ'usﬁaﬂﬁﬁ?m lipid peroxidation l@388ay 61.46 NNIAN®IVEY Lee
uazaniz (2014) lédnmnnisumssnisuaasssanadlslanuaaanluzesmann lagy
1437 carrageenan-induced edema luwuusn Wy a13anaIwIA 10 fadnsudailaniy
mmmﬂ’uf&nwmwaaﬁuﬁmﬂ@ﬁaUaz 22.6 BaIN1T2a carrageenan LOWLIAT 1
T2 lu4 LLatmll’]iﬂﬁT‘Llf&ﬂ’]iﬂ’l&l"ﬂax‘la?\‘iLﬁﬁ%hﬂﬁ%ﬂ&laz 27.3 %AIN1IAA carrageenan L
1181 4 T2lu9 M3AN®1V89 Sharafudheen uazame (2015) lddnsrgnidInnsaniay
maammﬁ'@éﬁslf:’]mm&lﬁwmﬂ laslias carrageenan-induced edema IuﬁELLL‘S“n WU
RIIFNAVUIA 200 LAz 400 AadnTudanlaniy mmmﬂ'uﬁamsmwaa@aLﬁﬁvl,ﬁﬁnm 1
Wz 2 T2 1NINEIN1980 carrageenan N13AN®1VaY Sharafudheen uazAm (2018) Lot
Anwgnidunissniauvesasiay 2 shafuonldanuianain da arecoline waz
polylphenols lagla35 carrageenan-induced edema 1%%‘1;}&‘571 WU arecoline 2416 200

lulasnsudanlansu mmmﬂ'usﬂ'onﬁiuwmaoé:al,ﬁﬁvlﬁﬁt.aaw 1,2 Uaz 3 TILNINAINT
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4 carrageenan uaua 400 lulasnsudafilansa mmsnﬂ'uéﬁmsummaoajmﬁw"[ﬁﬁ
1181 30 W7, 1, 2 uaz 3 T2 lugnasn3ia carrageenan lugrua9 polylphenols T1@
200 uaz 400 lulasnsusdafilania mmmﬂ'm]gomsmmaoéjal,ﬁ'l"l@i”ﬁl,aa’l 1,2 uaz 3
T2 lu9naIN13aa carrageenan °1T’nmuﬂumﬁaluayﬂwmaﬁﬂizﬂamlaw‘h%’u BNENY
WHe B955189NM T AR UgNEAIWNNTENLEY Shalini uazame (2011) lednsngn
FUNNTONLRLYBIFENTRNAGILLNNIUBAINLNEAL1IRNT Lo lE3T carrageenan-induced
edema lunuusn wud snsanavwia 100 Iadnsudefilaniu SANTDEUSINNTUINT B
ouinldadrsiuddgiim 3 uaz 5 Taluanasnsda carrageenan wananilsad
mM3ansanidunsenauluszauraoananesdaisatugnisusinsaieansie
ANLEUAI ) luiwas human peripheral blood mononuclear cells ﬁVL@T{UﬂWSL%ﬁF_I’Jﬁﬂﬁ
Aan1ssniauale LPS wudn ssanafianautudu 100 lulasnsudedasaas s1a130
fugin13as COX, NOS, LOX uaz MPO ldathsfitiudany wenanildidanuaann
1umiﬂ’mfomuﬁ@ﬂ§jﬁ%m lipid peroxidation lagfinaaan138¥19 MDA UazIANTEALVa
soD lutmasfilanisnisainldiinnssniay Limtrakul uazame (2016) las1o91m
ANSENHIANE U INITENLALYBIRITANATILLONIHEAINLNEATII 8Tl Ta S
macrophages RAW 264.7 filésumanfigrinlifiamssniaudas LPS wudn srsanai
At 200 lwlasnsudefindns sansasudsn1sains IL-6, TNF-alpha waz NO 'lef
ataftudiaynaia laglifenaduRsdorsad Snvadiaamsuaniaanuas COX-2
uaz iINOS ldadhsfidudanandis wenanitianuidutu 100 uaz 150 lulasniuded
88AT ANTATUAINSUEAIaaNYeI NF-kB luiadusld ssanasioonuaaaniuda
717817 Usenauag proanthocyanidin Wag catechins luﬂ%mmﬁlga LAINNNNSANINIE
WUINELRES proanthocyanidin Manuautu 50 lulasniudeiaaas domautialuniiag
MsuFasaanuas NFkB luiindss 91981697 proanthocyanidin mamﬂumiﬁm”tyﬁ
sangnIsuena’ln NFB pathway d9nalwaaunsadiunssniaule iwswdotumons
AMIANBITE9V8S Hu LazAme (2016) WLAN §1IRNARILLENIHERIINTIIE1ITIAIN
utu 200 lulasnsudafiadas sunsasusiniseniauluisas macrophages RAW
264.7 lasumamiisatiidae LPS ¢ Tasfanusunsnaanisuaasoanaas NFkB &
FINA IENNTOSUEINIFNINUS INOS waz COX-2 Feiinalasasidamantsunmuas
NO uaz PGE, la eaudau

NTeunsanEn i lananafledrsdu azduladn as;luvlwmga 4 39a fdw
dauﬂsznaulm‘h%’umammmaﬁqmauﬁmumiﬁuﬂgamié'm,am‘igﬂmzéi'uma@m@aad
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wazdainaaes laaduadudslans pro-inflammatory enzymes (COX-2 Waz iNOS) Uas
pro-inflammatory cytokines (NO, PGE, TNF-alpha L8z IL-1beta) %aaamﬁaaﬁuwami
NAROLOND AWM ISNIFLVBILIRNUURS LWASIH enaanuuHadgn lwmssumIsniay
ﬁﬁmﬁ]ﬁ]:Lﬂuwammnmna%qu%%”maamalu”l,wsﬁ?a 4 T9a il&lﬂ%ﬁ’]iﬁ’]ﬂvtyﬁi’m § Mdu
aaﬁﬂatznaﬂuaagﬂmifu 9

ﬁnﬂmﬁmiﬂzﬁm%wLﬁﬂumammma‘l,ugﬁLLUUmﬁ’nﬁ’mm:mammmalu
gﬂLmumLm%'wmuﬂ@LLN@@i@QV]%%"fMﬂ’]Sé’ﬂLau WU ENFUNBUHATS 2 p 1[N EVghly
ANTEAUVEI MDA, NO, TNF-alpha, IL-1beta uaz iNOS '@ lailan@nents WAEIRUIBILKA
lusdupnsnaiouududaunadianuaunnlunisaaszaues anuuinzadgarm,
MPO, PGE, W&z COX-2 "l,oi’ﬁﬂ'jwmammmalugmmumﬁ’m‘"u FamunTaLedlen
gﬂLmumaawﬁm”mevi{ﬁmn@mﬁ'uﬁwa@iamiaaﬂqw%iuaam Taglumsnmasifignaanu
LLNalugﬂLLuumL@]’%‘wmmmaanqw%ﬁlﬁﬁﬂdnmammmaslugmmumﬁwﬁu

mssniey iWunszuawmsfivnindlunistestud uasoeng g ﬁLﬂT’]gjs'Nmu
Fodunadidonmimsadsudantseuniadalsndns 9 uaninnizuinmIsniauiadn
svdaiitasduszozinauinazdinaidadatione lasfnansznudaainsdniinlee
@19 9 LTW LNITUIRNITAILVDILNE mié'mamﬂm:ﬂ:ﬁﬁmméﬁﬂvry@iamsﬁﬁ'@é‘(‘u
uUanUaauuSIIALNG LLa:nsz@jﬂﬁﬁﬂﬁa%’wﬂaﬁ'ﬂmim’%tyLﬁﬂ@ﬁ@%ﬂﬂ”ﬁgiumnmoLema"
gasmiaaitaiialnivsinauns windanuunwissesmssniauazdinalagaseli
NTUIUNIRLUDILNALAAT A

MIANEINTU I FUNUUHS LWNITRILFSUNTZLIUNIIA B BIUHA IUIZALRA DA
Nana T,cﬂﬂﬂsuﬁumnqﬂ%iuaamsmz@jumimﬁauﬁLmzmmu’aLsﬁaﬁmm human dermal
fibroblast %38 HDF wuin sssfiadasiamuanainufiugi 119en3 wasdnsumnauuuns
ﬁqw%%’ﬁ'q@ Tagfinnutudn 1 fadnsudadagns sansanszqduliiad HDF LR aud
Fadanuiiaan 48 7alus wasninasey lag'luduadaninuduisvosass lu
NITUIUNITRIBVDILNS fibroblast Lﬂul,snaﬁﬁﬁuwmwﬁm‘”zy a1 suaznaatasy
nesLaulanane o 11w TGF-beta, VEGF uas FGF 1udu Lﬁaﬂs:@:fum‘sa%“w
NaaALRaAlRAILATNITULILTARANY 9 Utk wazvinliiian1Inaaivesuna (Porter,
2007; Bainbridge, 2013; Jardins-Park et al., 2018) ﬂﬂ‘i‘ﬁ' SIRUTULNR LLazmguvLWi
aandsznavludsuen ﬁmmmminﬂ‘széjumsmﬁauﬁ'uazmmmLsnaa"’uaa fibroblast

1oT YN FINAA NN TRILESNNTZLIRNITAILVDILNE be
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P~ (% o &
MIANBIONTADNITRILVBILHALUFATNABBIVDIANTULNFNIUUNANS 2 sUuuy
IHluaanunanasduan 2 sawug laun 1) Wistar rats thadszifiunimiszasunaly
A 2 = A { § a
gn12Und@ waz 2) GK rats Gatunyiunwinusiian 2 LWL T LA WA TR LV ILNA b1
A A A o ¢ A
am'mnLﬂuliﬂmemmam:@ummasl,w,aa@ga
a Af 1 a 1 Qs
ﬁ]’]ﬂﬂ’liﬂizmuf}“n‘ﬁma\‘}SJ’]ET%J’]%LLNG@IQH’]?W]UT@GLLNaiu%Hﬂﬂ@] WUIT NRIN
msﬁﬂﬁl,ﬁ@Lma%km@aaaﬂ@;wﬁvléﬁumi%“ﬂmﬁaUﬂﬁawﬁuLLwalugﬂLLuumﬁm”u Jrwa
Aununaaaasatfinbdayluiud 5, 7, 9 usz 11 %aINM TN wengui ldsunsinm
dropaunwunalugduuusaiouududauns Jvwmanununaaassadridvoddnlu
Q { 5 Qs A ~ U 1 =
N 3,5, 7, 9 kAT 11 RRINITINE smﬁ)zmu"lmwmammmahgﬂLmumm%mmuﬂ@
=) vV & 1 ¥ { 9/0“: 1 @ { > Q J
unsaangndlaisaninlasaansnsaiuiunasslaasudiud 3 naon1ssnen Genaas
LﬂuwammﬂmmLmn@mmaagmmum LRZANNAIAIVAILIRAIIINNITNILI I TRLHA
:/ 5 A Q § a =) 1 q/l
819309 TINAN BT UV IR L ANIRIUBUSI MLNALLAANIILNIN Tz LN ILNE
@Taquauﬂ'ﬁmmws’mwaamﬁwaﬁ'm:siwmﬁﬂ@Uﬁmmamuuws'ﬂszmslaaﬂuaﬂ
USLITULAA 5\1mamzﬁﬂﬁwamaamammmahgﬂu,uumﬁ'm”uaaﬂqw%ﬁl,@i”ﬂﬁwﬂdﬁ Tusan
= ' Py o X A a e
maamammmahgﬂmemmmmmuflmma Januoacaau Ui Gﬁwqmaumlumi
LARAUAAUSII MUK RINITDAIRATNTAILN LI UATLA IV ILNA T LT 14l 811D
mmmaaﬂqwﬁﬁlﬁﬁaﬂdw mammmalugﬂ LUU 81N % wanandh NnNan1sUTEL I
QG"?J g Qs o 1 1 a
andarumsanaulussausainaaad wuin UW&NW%LLN&I%EHLLUUUWL@%U&ILLNWJ@LLN&
AVL vl [ Z/ o = I ﬁ t:l' a
§1W1I008NOND @@ﬂ’nmammmahgﬂLmumu’mu nfwmguanibanaunsnaiung
o o A o a & ' o 2
10797 T I 3 BaINITLNALNE mzmumsmﬂmaumaagim:yzmaamsamau G
gﬂLmumﬁmmmﬂ'uEl'amié'mauvl,@?ﬁﬂh HNAAINIIRILVDILHNANILTININ
NNNIATIINATZAMTEAUTa9Ta98N 595 UIAL]e LAzIeALUDINDRRLILIL
DL ALNA NAIMTINBIEIUINFATBLNANT 2 JUUUY WU sFaNBLNATRAda TN
130189 TGF-beta1, VEGF, collagen type Il L&z collagen type | adnsdiadaniia
LﬁJ'%fsmLﬁsmﬁ'umjwmuqu T IUN 7 ARINIIINBN WG WINA 11 BAINITINE WL 80
FBUNATI 2 Juuviinadan1IaaIzaLYad TGF-betal, VEGF uaz collagen type Il ud
= ' A Aa o A o o A a = o '
finadan1siWalIumuad collagen type | taag1afiad1any WallSsusununga
ALAN
NMTAILVAILNE A NITUIWAINLAAINAITANHIUIINN WY ILTRARATRALN D
' A A A oo = ' . .
FaNwoNLLaLaN lEIULNALTY LT epidermal cells, endothelial cells, polymorphonuclear

leukocytes, macrophages, fibroblasts LLas keratinocytes (Bainbridge, 2013; Savari et al.,
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2019) @91lsznaudly 4 szue Ao TruznsuTeaIv091E8a (coagulation phase) 38NN
ANLRL (inflammation phase) J28ZNTWUILTAR (proliferation phase) wazIzeen1TUIy
g'ﬂi"]d (remodeling phase) (Canedo-Dorantes and Canedo-Ayala, 2019; Karppinen et al.,
2019) szaemsulaaas Usznaueis nsaidvaaaliaalnad (angiogenesis) NMIa=aN
VaIABANLIW (collagen deposition) ﬂ’]ia%’lu‘imﬁatmiwaﬁ;u (granulation tissue
formation) LRZNITHAAIVBILHE (wound contraction) (Singhal et al., 2011; Shao et al.,
2019)

TGF-betat fia Tasunisiasgdvlafidanuddglunnszezassnszuiwnsme
VDILHA %aﬁswmuﬁau%ﬁwﬁizqd’l 137191484 TGF-betal UNAGANTZLIUNIIWY
POIUNANINAGURZHALEY (Wang ef al., 2006) IINN1TANEIVEI Crown LAZAMA (2000)
ladnsinadan1Iniovasunaluny TGF-betal knockout mice iW3nuifinununulnd
WU ﬁ‘k},ﬂﬂaﬁmimwaumaazmauyimﬁlufuﬁ 16 NAINIILNALKE LL@mH,ﬁ'ﬁmw
UNWIDIVad TGF-beta1 ﬁmsmwaaLmaﬁvl,ajawyitﬁ%éhmﬂmuﬁ@meflunm 20 1%
waas WA ninnuUNWIa9T9 TGF-betal ANARONITAIHVBIUNATTIRG Lailwn1g
asenutnanndUsuimuas TGF-betal usruinandaiionduszoziiawinlugag
‘VTWwaasxﬂzmmﬂwﬁaﬁLLazszﬂ:msﬂfugﬂiﬁwaaﬂs:mumsmmlaaLmaifu LHING
\§o lan TGF-betat finadaniInszqduiaad fibroblast Irdnmsaaitafiasia (tissue
fibrosis) ﬁmmﬁuvl,ﬂﬁ']vlﬂgjmil,ﬁ@LLNaLquLmu hypertrophic scar 31891 %Aawnin i
wu31 14 hypertrophic scar fibroblast cells U5y mu89 TGF-betal ¥1nNI1BENIN
ﬁfﬂf,%m”fyLfial,ﬂ%'ﬂmﬁmmmaﬁﬂnﬁ (Wang et al., 2000) hypertrophic scar #8na1nNa=inN1T
LEAIBONTEY TGF-betal NuNNiUnduds swuindnisusasaanuas TGF-beta
receptors type | LLaz type Il Awwniitaiedndsndas I@mm’?é’m:q’h w1zl
LRAIBNYDY TGF-beta receptors type | e type ammmuuulumsmwaaLLNaﬁ
Wuidné Lwimiu,amaaﬂmﬁhﬁtﬁ]:amaaLa‘j'al,‘*ﬁ’ﬂqi:mﬁwmaammﬂamaﬁua:i:mms
ﬂ%’ugﬂs’w Sanmsuaasoanfiunniiwliues TGF-betat s TGF-beta receptors MALTRS
fibroblasts 2843z8zelunIzuInNIIMIBVEILHANNadaN TIAALKALDW (Schmid et al.,
1998; Penn et al., 2012) mﬂmiﬂsuﬁqu%inaamammma@iamwwﬂnaaLLNa WU 80
FUWLNATHALANIZAUTS TGF-betat luihfl 7 MAINITINEY LAZEINITDAATZALVDS
TGF-betat lalusuft 11 naan153nmn F9usdlaenmunuunadnadialunisvinliuns
o dnuazaamaiounaiinle Tigonasasniaussuuas Gopal uazame (2014) 'lef

Qs‘ . . 1
ﬁm:nt]“nw 84 chitosan-based copper nanocomposite (CCNC) @aan13%1e% a\‘lLLNagLu‘MEL
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NARAY WU TANURINIIN MENITINHILNR I@ﬂﬁ%’aﬂa:msmeﬁmaoLmamnﬂ’j'masju
' Ao o @ o A [ [ ' o A o
GRMGHLERRISE QLR Tuaud 3, 7, 11 U8z 14 RAINIIINE LATWUINIWIWA 7 KaIN1T
0171 CCNC #0288 10130l nILNyTeaUva9 TGF-betal waliudl 14 KaIN1IINEN
CCNC INaaaIzau1ad TGF-betal 1blibalialiNg RINAALAANTAILFINATZUIUNITANY
Aa
YDILHNANG
o A A . . = o A
MIFIRAEALABA MY 38 angiogenesis MANTZUIUMTINBVBILNE LDUTITBN
o =3 & { v Qs 1 ~a 1 kg g § { v 1
fanufmandaNeITeInUMITREIRITaIMIILAzaanBlaRINRaala s kaL o NaT1nal
A IS o o a Aa {, o 2] .
Fadunanrannisinuaasdassnisadyidvlandany laund VEGF (Ferrari et al.,
2009; Savari et al., 2019) THNTTUIRAITRILVEILHA NITLRAIBENVEI VEGF WUNIN
n{ s n{ .& 1 1 6 £ dq( d'l aa' > cll
wqﬂlmuw 3-7 smaglm:mmmmLsﬁamm:aﬁomawmmswmu LAZAARI IIUNA 14
Qs a é 1 et 1
mamsm@Lmamaglmw:msﬂsugﬂiw (Frank et al., 1995; Bao et al., 2009; Johnson
etal., 2014) uii VEGF dquantandluminszdunisaitonasaiealmilunizuiuns
PIVDILHNE LL@iﬁvsmsmsmumsﬁnms:qdwmsﬁsm‘”vmaa VEGF ﬁmmm:mag}ﬂu
1 = 1 £ | n{ o 1 a < nia a .
s:ﬂznmmuamamaLﬁﬂmamim'}aLLNaLﬂu‘nguLLsa mvl,ﬂgmsmmmmﬂuﬂmﬂﬂ@ (Gira
et al., 2004; Wu et al., 2004; Wu et al., 2006; Wang et al., 2008; Wilgus et al., 2008;
2 o o =~ |
Salem et al., 2009) TIFOAARBINUNNTANEIYNDTVBIONFUIULNAGENITAILVDILHA LY
A% 1QUWLIN SNRNNBLNATHNAGaNITINNIZAUVEY VEGF 1INl 7 ARIN1IINEN LA
RNNINAATZAUVDI VEGF a9l Indl 11 WAINITINE I@alLﬂumsm:@jumswmmamwa
LLa:a@ﬂﬁ]ﬁTﬂL?{'mmaommﬁmmmﬂuﬁ;mm uaztdwldlufaniadernwiunisdnenva
& Q‘ 1 1
Gopal Lazame (2014) Tafinw1gniuas CCNC @amimwaumah%kmmm wuqn T
TN 7 HAINITINET CCNC Aa1MURINIIDLNITIANNTZ ALV VEGF uazlwind 14 wad
N33 CCNC INaaaTeaLuad VEGF luliatianna be sInatrinaniuis)
collagen tJ1a4AUIzNaURANVBINITAI ECM MhseeenTUU L TaaLAZIZaEMT
ﬂ%’ugﬂiwmmm:mumimwuaau,wa ﬁmﬁwﬂﬁmwmvﬁumLLazmwauyitﬁmm
' 4 { o { o & ' . o [ i o
Watatnuawunassduanlad (Li et al., 2017) collagen type | i lAanuudsuss
Wz collagen type Il 3= WUNIALUIZHLUINVBINTZLIBANTRILVBILKNA (Wang et al.,

7 I
oA A

QI g ) Qs =3 d' dl L ] a a
2015) M ILWNIHUDI collagen type | LudrtsTisitailanainslnsiuIinnunaining

= A =5 & Y] ' o A
udauss msUszilingnivassnauwuuans 2 sULuudeszauvad collagen WuINlwinud

]

% a X ' o o o (Y
11 §32AUVAI collagen type | LWNTUBEIIARBEATY UazdTzAUVDY collagen type I
| A e o o A Y o = .
AR NATIIAY TIFOAARDINUTIEUNTANHVEY Volk uazame (2011) laswudn
WuNanadNiiauuANTaIuad collagen type Il (Col3 deficient (Col3+/-) mice) in13la
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'
C% A

°11aaLmaL%’mimhl,ﬂﬂﬁ‘[@mﬁmé’mm’]smﬁwamwa woNIMNAGIRNSI VI TR S
myofibroblast I%LﬁaLﬁaLLﬂiwaﬁ;ﬁLﬁﬁﬂﬁ’w

mﬂmﬁmﬁ:ﬁm%ﬂmﬁﬂumammmalugﬂuuumﬁm‘"uua:mau’muwalu
EﬂLL‘]_IiJEI’ILGI%EI&JLLNuﬂ@]LLNﬂ(v’iElf]Y]%%(dLﬁ%&lﬂi:ﬂ’suﬂ’]i‘v\’mﬂladLLNa&Lu%H’ﬂﬂa WU3T 80
ammma‘lugﬁuuumﬁwﬁu FUNI0NIZgUNNIFINE TGF-betat Uaz VEGF la@ininen
suruuHalugdunuoeIonunudawng Feanavndunan1annIsoan I wums b
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19197 24 Chemical profiles of Ya-Samarn-Phlae and its four components using liquid chromatography—mass spectrometry (LC-

MS).

RT Compound Label MFG Fomula (Mass) E-YaSP T-YaSP YaSP CL GM 0s AC
3.028 (-)-Glyceollin | CoH1505 (338.116) + - ; + ] ] ]
22.349 (+)-Arnicenone C15H2,0 (218.167) + - - + - - -
4.306 (+)-Tephrorin A Cy4H260; (426.166) - - - - + - -
2.751 (+)-Warfarin C19H1604 (308.106) - - - + - - -
2.106 (10S)-Juvenile C1sHa604 (270.184) + - . - - ; -

hormone lll acid diol

20.377 (3beta,8beta)-3 C45H,,05 (250.157) - + - - - - -
-Hydroxy7(11)-eremophilen-12, 8-olide

7.036 1-(3-Methylbutanoyl) CieH,s044 (396.163) - - ; ; + ] _

-6-apiosylglucose

27.675 1,7-Dihydroxy-3,6  CpsH,g0¢ (424.190) - + ; _ ] _ ]

-dimethoxy-2,8-diprenylxanthone

8¢c



13191 24 (Continued)

RT Compound Label MFG Fomula (Mass) E-YaSP T-YaSP YaSP CL GM (O] AC

11.512 10,11-dihydroxy C1gH360, (316.263) - - - - - + -
stearic acid

21.555 10E-heptadecen-8 C47H250, (264.209) + - - - - - -
-ynoic acid

25.497 11,12-dihydroxy CyoH400,4 (344.293) - - - - - + +
arachidic acid

8.714 11-HpOME C1gH340, (314.245) - - - - - + -

38.245 12-0x0-10Z C1gH3,05 (296.236) - - - - - + -

-octadecenoic acid

31.648 12R-HETrE

21.226 16-phenoxy tetranor
Prostaglandin E2

38.230 16Z-octadecenoic

acid

CaoH340;5 (322.249) - -

CaoH,s06 (388.188) - -

C1gH340, (282.257) - -

6¢¢



13191 24 (Continued)

RT Compound Label MFG Fomula (Mass) E-YaSP T-YaSP YaSP CL GM (O] AC
3.031 1-Hydroxyacorenone C;5H»,05 (250.157) + - - + - - -
25.750 1-Isomangostin Cy4Ho606 (410.174) + - - - + - -
27.481 1-Linoleoyl Glycerol = CyH350, (354.277) - - - - - + -
31.200 1-Monopalmitin C19H3504 (330.278) - - - - - + -
25.749 2,3-Dehydrokievitone CyH50¢ (354.111) + - - - + - -
13.814 2,3-Dihydroabscisic =~ C5H,4,05 (252.172) - + + - - - -

alcohol

2.041 2,3-dinor Fluprostenol C,H,5F3;04 (430.160)

22.857 2-Methyl-3 CsHeS, (129.991)

-thiophenethiol

2.963 3(4->5)-Abeo-4,11  Cy5H,,05 (252.173)

:4,12-diepoxy-3-eudesmanol

0ee



13191 24 (Continued)

RT Compound Label MFG Fomula (Mass)

E-YaSP

T-YaSP

YaSP

CL

GM

0S

AC

2.444 3,4'-Dimethoxyfurano C;gH,05 (322.085)
[2,3:7,8]flavones

15.778 3,5-Pyridinedicarbo C,gH415N,05 (390.106)
xylic acid, 1,4-dihydro
-2, 6- dimethyl-4-
(3- nitrophenyl)-,

carboxymethyl methyl est

19.196 3,5-Pyridinedicarbo  C,;HgN,0O; (360.096)
xylic acid, 2, 6-
dimethyl-4-(3- nitrophenyl)-,
mono(2- hydroxyethyl) ester

32.835 3E,13Z-Octadecadienal CgH3,0 (264.246)

21.720 3-Isomangostin hydrate C,,H,s0; (428.183)

Lec



13191 24 (Continued)

RT Compound Label MFG Fomula (Mass) E-YaSP T-YaSP YaSP CL GM 0S AC

2.686 3alpha-Hydroxy-4, C15H20 (216.152) - - - + - - -
4- Bisnor- 8,11,13-
Podocarpatriene

2.146 4,11,13,15-Tetra C15 H24 O4 (268.168) - - - + - - -
hydroridentin B

18.674 4-Hydroxy-3,5,4'- C47H450,4 (286.121) - + - - - - -
trimethoxystilbene

27.481 5-(1-hydroxypropan  C4gH3,0 (262.230) - - - - - + -
-2-yl)isolongifol

19.013 5,7-Dihydr0xy'3,6, C31H38018 (698208) - + - - - - -
8,4'- tetramethoxyflavone

3.542 6",6"-Dimethylpyrano Cy3H,,04 (396.158) - - - - + - -

[2",3":6',57-2'-hydroxy

-3,4,4'-trimethoxychalcone

cee



13191 24 (Continued)

RT Compound Label MFG Fomula (Mass) E-YaSP T-YaSP YaSP CL GM 0S AC
22.476 6,8-Dihydroxy-1,7 C,4H,40¢ (408.158) - + + - - - -
-diprenylxanthone-2-
carboxylic acid
32.198 6E,9E-octadecadie- CygH3,0, (280.238) - - - - - + +
noic acid
2.196 6-Prenylisocaviunin ~ CyH»Og (442.162) - - - - + - -
5.690 7-Hydroxy-3-(4- C19H4504 (310.120) - - - + - - -
methoxyphenyl)-4-
propyl-2H-1-
benzopyran-2-one
25.794 8-Hydroxygalangin C,1H50 (384.122) - - - - - + -

3-methyl ether
8-methylbutyrate

€ec



13191 24 (Continued)

RT Compound Label

MFG Fomula (Mass) E-YaSP T-YaSP

YaSP

CL

GM

0S

AC

32.199 8-methoxy-13-
hydroxy-9,11-

octadecadienoic acid

8.196 9,10-Epoxy-18-

hydroxystearate

31.723 9-Hydroxycalaba

xanthone

15.301 9Z2,12Z,15E-

octadecatrienoic acid

2.688 Acorusdiol

18.955 Alpha-12(13)-EpODE

18.166 Alpha-9(10)-EpODE

10.443 Alpha-mangostin

C1oH340, (326.246) - -

C1sH340,4 (314.246) - -

Co4H0405 (408.158) + -

C1gH300, (278.225) - -

Ci15H2405 (252.172) + -

C1gH3005 (294.220) - -

C1gH3005 (294.220) - -

Ca4H2606 (410.173) + +

1474



13191 24 (Continued)

RT Compound Label MFG Fomula (Mass) E-YaSP T-YaSP YaSP CL GM 0S AC
22.269 Ambonane C19H4605 (324.100) - - - - + - -
28.107 Amoritin C31H3306 (506.266) - + - - - - -
8.537 Amorphigenin Cy3H2,07 (410.137) - - - - + - -
32.206 Anandamide CyoH3sNO, (321.267) - - - - - + -
(18:3, n-6)
4.516 Archangelicin Cy4Ho607 (426.169) + - - - + - -
1.606 Arecoline CgH413NO, (155.095) + - - - - - +
31.730 Artonin K C,4H450; (382.107) + - - - + - -
28.304 Artonin V CasH2607 (438.169) - + - - - - -
3.168 Aurmillone C21H2006 (368.127) + - - + - - -
7.964 Benzoylagmatine C1oH4gN4O (234.147) - - - + - - -
20.746 Beta-Dihydrorotenone Cy3H,,04 (396.158) + + - - + - -

Ggee



13191 24 (Continued)

RT Compound Label MFG Fomula (Mass) E-YaSP T-YaSP YaSP CL GM (O] AC

18.727 Bisdemethoxy- C19H460,4 (308.099) + - + + - - -
curcumin

21.214 BMPN-benzoic acid  C,{Hy4N,O4 (432.153) - + - - - - -
glucuronide

16.186 C16 Sphinganine C1sH3sNO, (273.266) - - + - - - -

38.248 C-2 Ceramide CyoH3gNO5 (341.294) - - - - - + -

8.557 Chavicol CgoH 400 (134.073) + - - - - - -

2.160 Chlorovulone Il CyoH2505 (348.193) - - - - - + -

25.751 Cholesterol sulfate C,7H460,4S (466.311) - + - - - - -

5.163 Cicutoxin C47H»,0, (258.161) - - - + - - -

3209 Cis-123'HydrOXert C23H2407 (412151) - - - - + - -
-2'-enonic acid

22.270 Coumestrol C45HgO5 (268.038) - - - - + - -

9ee



13191 24 (Continued)

RT Compound Label MFG Fomula (Mass) E-YaSP T-YaSP YaSP CL GM 0S AC
7.968 Curcumenol Ci5H2,0, (234.162) + - - + - - -
6.983 Curcumin C21H2006 (368.127) + + + + - - -
4.294 Cycloartomunin CoeH2407 (448.151) + - - - - - -
6.831 Cyperolone C15H240, (236.178) - - - + - - -
24.871 Dehydrodihydroro- Ca3H»,06 (394.142) + - - - + - -
tenone
6.343 Demethoxycurcumin  CyyH505 (338.115) + - + + - - -
19.264 Demethyltexasin C45H4005 (270.053) - - - - + - -
2.889 Desmethyldehydro C16H14N2O¢ (330.085) + - - - - - -
nifedipine
4.818 Diethyltoluamide C4,H47NO (191.131) - - - - - + -

19.903 DihydroisoalantolactoneC,5H,,0, (234.161)

JANS



13191 24 (Continued)

RT Compound Label MFG Fomula (Mass) E-YaSP T-YaSP YaSP CL GM (O] AC

24.779 DlhydrO-OmethyI C19H1606 (340095) - + - - - - -
sterigmatocystin

24.763 Dihydrorotenone Cy3H,406 (396.157) - - + - - - -

15.803 Disenecionyl cis- Cy4H2607 (426.168) - - - - + - -
khellactone

23.844 Disuccinimidyl C16H20N20g (368.121) - + - - - - -
Suberate

27.931 Dulciol B C,gH3,0¢ (464.221) + - - - + - -

21.033 Eicosanedioic acid CyoH350, (342.277) - - - - - + -

20.822 Emmotin A Ci6H220,4 (278.152) - - - - - + -

22.214 Exiguaflavanone M Cy5H3,07 (442.200) - - - - + - -

5.302 Farfugin A C45H130 (214.136) - - - + - - -

27.454 Fructoselysine C1oH24N,07 (308.159) - - - - - - +

8¢¢



13191 24 (Continued)

RT Compound Label MFG Fomula (Mass) E-YaSP T-YaSP YaSP CL GM 0S AC
17.962 Furodysinin C15H200 (216.151) + - - - - - -
17.961 Galactosylglycerol CgoH150g (254.099) - - - + - - -
3.433 Ganoderic acid beta C3yH4404 (500.315) + - - - - - -
22.275 Garcinone A C,3H,0 (380.163) + - - - + - -
28.295 Garcinone E CogH3,04 (464.221) - + - - - - -
22.469 Gedunin CogH3407 (482.231) - - - - + - -
24.608 Genistein C45H4005 (270.054) - + - - - - -
5.024 Gingerol C47H2604 (294.183) - - - + - - -
3.039 Glycyrrhisoflavanone C,1H5,Og (368.126) - - - + - - -
2.750 Glyinflanin H C19H1604 (308.104) + - + - - - -
32.833 Heneicosanedioic acid C,1H,;0, (356.293) - - - - - + -
9.868 Heteroflavanone C Cy3Hy60; (414.167) - - - - + - -

6eC



13191 24 (Continued)

RT Compound Label MFG Fomula (Mass) E-YaSP T-YaSP YaSP CL GM (O] AC

20.792 Ishwarol C15H240 (220.183) - - - + - - -

1.903 Isoathyriol C14H100¢ (274.047) - - - - + - -

9.852 Laxiflorin Cy3H2607 (414.169) + - - - + - -

3.019 Lepidine D CyoH1gN4O, (346.144) + - - - - - -

19.180 Limonen-6-ol Ci5H240, (236.178) - + - - - - -
-pivalate

38.245 Linoleoyl C,oH37NO, (323.284) - - - - - + -
Ethanolamide

35.033 Lupiniol A1 Cy5H506 (424.190) + - - - + - -

6.924 Luteolin 7,3'4' C1gH1606 (328.094) - - - - + - -
-trimethyl ether

22.672 Mallotochromene Cy4Ho6045 (442.162) - + - - - - -

17.624 Mangostenol C,4Ho607 (426.168) - + - - - - -

ove



13191 24 (Continued)

RT Compound Label MFG Fomula (Mass)

E-YaSP

T-YaSP

YaSP

CL

GM

0S

AC

25.894 Mangostinone Cz3H2405 (380162)

3.233 Melledonal A Co3Hy05 (432.177)
15.529 Methuyl tanshinonate C,oH305 (338.116)
20.746 Methylophiopogonone A C49H50¢ (340.096)
8.110 Methylophiopogonone B C49H305(326.115)
27.859 Mycolipanolic acid Cy4H4505 (384.359)
15.186 Mpyristicanol B CyoHy50; (404.185)

36.398 N-Cyclohexanecarbo C,,H43NO (337.336)
nylpentadecylamine

27.858 N-Despropylpergolide C;gH5oN,S (272.135)

6.537 Neorautenanol

CyH1506 (366.109)

1.586 Nigerose (Sakebiose) C,H,,044 (342.116)

(344



13191 24 (Continued)

RT Compound Label

MFG Fomula (Mass)

E-YaSP

YaSP

CL

GM

(OFS;

AC

6.374 Penaresidin B

29.202 Phe4CI-TyrMe-OH

4.152 Phytosphingosine

11.496 Pipenzolate

24.871 Ponganone |V

17.148 Ponganone VIII

29.353 Prebarbigerone

1.690 Procyanidin B1

11.547 Pseudorhodomyrtoxin

24.859 Psorospermin

22.921 Reserpine

C1oHsgNO; (329.292)

Cy4H,(CIN,O; (484.103)

C1gHsgNO; (317.292)

CoHosNO; (354.207)

Cy3H0406 (396.157)

CypyHos0; (426.167)

CopaHysOg (410.172)

CypuHos0; (428.184)

C1oH160s (340.095)

Ca3HaoN,0, (608.273)

cve



13191 24 (Continued)

RT Compound Label

MFG Fomula (Mass)

E-YaSP

T-YaSP

YaSP

CL

GM

(OFS;

AC

25.543 Scarlet Red

6.578 Senecrassidiol 6-

Acetate

27.478 SQDG
(16:0/16:1(92))

33.375 Stearoylethanolamide

28.124 Stigmatellin Y

2.963 Sugetriol

17.206 Syringomethyl

Reserpate

12.968 Taxodione

3.979 Triethyl citrate

CaaHaoN,O (380.164)

C17H250; (280.204)

CatH7601,S (792.507)

CaoHasNO, (327.312)

CaoHao06 (484.283)

Ci15H2405 (252.171)

CazH3sN,04 (594.260)

CyoH2603 (314.189)

C12H200; (276.121)

eve



13191 24 (Continued)

RT Compound Label MFG Fomula (Mass) E-YaSP T-YaSP YaSP CL GM 0S AC
25.008 Verimol C C1gH2004 (300.136) - + + - - - -
1.554 Viscutin 1 Co7H26014 (526.149) - - - - - + -
6.687 Xanthohumol D C,1H», 04 (370.142) - - - + - - -

Abbraviations: Ethanol extracted of Ya-Samarn-Phlae (E-YaSP); Traditionally prepared-Ya-Samarn-Phlae (T-YaSP); Ointment base

for Ya-Samarn-Phlae tulle-gras dressings (YaSP); Curcuma longa (CL); Garcinia mangostana (GM); Oryza sativa (OS) and Areca

catechu (AC).

14744
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[=1]

(D) (E)

Eﬂﬁ 34 The structures of the identified 5 compounds in ethanol extract from Curcuma
longa L., including curcumenol (A), aurmillone (B), demethoxycurcumin (C),

bisdemethoxycurcumin (C) and benzoylagmatine (E).

)

gﬂﬁ 35 The structures of the identified 5 compounds in ethanol extract from Garcinia
mangostana L., including 1-isomangostin (1), beta-dihydrorotenone (2), alpha-mangostin

(3), archangelicin (4) L8 9-hydroxycalabaxanthone (5).
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Eﬂﬁ 36 The structures of the identified 5 compounds in ethanol extract from Oryza sativa
L., including 8-methoxy-13-hydroxy-9,11-octadecadienoic acid (A), nigerose (sakebiose)

(B), 9Z,12Z,15E-octadecatrienoic acid (C), C-2 ceramide (D) and 6E,9E-octadecadienoic
acid (E).

) e ok

CH3 CH3

(1) (2) (3)

A
\@‘\o ) / \ CH3

(4) ()

gﬂﬁ 37 The structures of the identified 5 compounds in ethanol extract from Areca
catechu L., including arecoline (1), N-cyclohexanecarbonylpentadecylamine (2),

procyanidin B1 (3), 11,12-dihydroxy arachidic acid (4) and 2-Methyl-3-thiophenethiol (5).
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Eﬂﬁ 38 The structures of the identified 5 compounds in ethanol extract from Ya-Samarn-

Phlae, including alpha-mangostin (1), arecoline (2), 1-isomangostin (3), curcumenol (4)

and beta-dihydrorotenone (5).

()

(4) )

gﬂﬁ 39 The structures of the identified 5 compounds in T-YaSP including alpha-

mangostin (1), curcumin (2), beta-dihydrorotenone (3), dihydroisoalantolactone (4) and
ponganone VIII (5).
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(5

;J‘llﬁ 40 The structures of the identified 5 compounds in YaSP, including alpha-mangostin

(1), curcumin (2), C16 sphinganine (3), stigmatellin Y and demethoxycurcumin (5).
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1. Curcumin at exp. RT: 4.690
DAD1 B, Sig=425,8 Ref=600,16
Correlation: 0.99995
Residual Std. Dev.: 60.58716
Formula: y = mx + b

m: 255.50712

b: 38.75929

x: Amount

y: Area

2. Alpha-mangostin at exp. RT: 11.041
DAD1 A, Sig=320,8 Ref=600,16

Correlation: 0.99996
Residual Std. Dev.: 11.44319
Formula: y = mx + b

m: 54.54246

b: -3.74320

x: Amount

y: Area

Arecoline at exp. RT: 3.853
DAD1 B, Sig=216,8 Ref=360,100

Correlation: 0.99947
Residual Std. Dev.: 4.38675
Formula: y = mx + b

m: 11.55159%

b -1.67764e-1

x: Amount

y: Area

249

HPLC calibration curve of curcumin (A), alpha-mangostin (B) and arecoline (C).
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Sanpinit S., Thisayakorn K. and Chusri S. 2018. Topical application of Ya-Samarn-Phlae

ointment promote wound healing in spontaneously diabetic rats (GK/Jcl): A

preliminary study. The Thai Journal of Pharmaceutical Sciences. 42, 76-79.
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S. et al. 2019. Effects of a traditional Thai polyherbal medicine ‘Ya-Samarn-
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