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Abstract

This experiment was performed to study the chronic toxicity of crude methanolic extract of
Mitragyna speciosa Koth. leaves given orally to rat once daily for 6 months. Wistar rats were divided
to 4 groups, 20 males and 20 females each. The rat in each group received the extract at the dose 400,
800 and 1,600 mg/kg. The control groups were given distilled water at the volume 5 ml/kg. All rats
were weighed and observed any emerging symptoms after the extract administration. After the rats
had received all treatments for 6 months, blood was collected from all rats for blood chemistry and
hematological examinations. Internal organs and tissues were then collected for histopathological
examination. The results has shown that the groups of rat which received the extract at the dose 800
an 1,600 mg/kg, both male and female, showed the significant decline in weight increase. In female
rats which received the extract, the alterations in bloed chemistry and hematology were significant as
compared to the control. These changes were, in female rats, blood levels of glucose, triglyceride,
cholesterol, HDL, uric acid, ALT, sodium, potassium, PMN, iymphocyte and platelet count. The
changes in male rats were blood levels of triglyceride, cholesterol, HDL, uric acid, creatinine, ALT,
sodium, potassium, WBC, PMN, lymphocyte and platelet count. Although these changes were
significantly difference from the control, the values were within the normal range as previously
reported. Gross examination in these rats showed no obvious alteration of the internal organs. In
addition, histopathological studies showed small lesion in heart or lung of male rats, lung or kidney of
female rats that received the extract. However, these alterations were not dose-dependent. These
results suggested that the methanolic extract of Mitragyna speciosa at the doses used in this study did

not cause any obvious detrimental effects in the rats,
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WuAINog 1IN d Y (p<0.05) wauwu"lﬁ’iuwwmwmmw"lmuﬁ'lﬁaﬂﬂiumuwﬂ 1,600 mg/kg
(p<0.05)
o A Yo o = LY o é‘
Tunymeniion 1a5uamsadaluvinn 800 oz 1,600 mgke viiszaumu e ALT gaiiu

[

atniiiydAsy (p<0.01) Tuvmsiasanaluauiae 1,600 mgkg sz lionlmi ALT Tunyan

3l o .«3 [} oA w0 W ] = )
WAHUTEPUZIVUDY WU AT AR (p=<0.05) IBULAYINY

m3Ifasananunmuseaveslunsziouilune 6 eui 1 sdvuns electrolytes
WM sodium 1LDE potassium Glmﬁamﬁ%muﬂumwvﬁﬁuazawmﬁﬂaﬂauﬁmﬂ?Umﬁﬂuﬁ'vﬂa:uﬂmﬂqu
Tumymenile ansanaluwing 800 uaz 1,600 mgkg ¥ 177241 sodium uag potassium AAAI0H14
UvdAy (p<0.01) n.f]mﬂ%mﬁamdummu Tunyanawmadasenaluyuin 400, 800 uaz
1,600 mg/kg ¥ 1AH32AY potassivm anatvg1aihiad Ay (p<o. o1 luvazAmsasaluvuia 800
uaz 1,600 mgkg ¥ 1d32MY sodinm anasetiitediday (p<0.01) e vufousunguaiugs

wenMNRavesasaAnneAmaniveudean i na 1 udadady smaniio
g’ 1&un creatinine, BUN, total protein, albumin, direct bilirubin, total bilirubin, alkaline phosphatase

. ' =] req i
U0 chlonde mﬁﬂ"lnum‘uﬂ'ﬁﬂuuﬂm HYTIA ﬂﬁﬂﬂ?ﬂﬂu“\]’l'ﬂ’lﬂ&ﬂﬁﬁlm LWﬁLNleﬂﬁllfTTi
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1 L =)
3. wadefdIMalanninen

wanTInARBAs I 3 uas 4 lunymediosavosmsadanoiwusiueavesly
nszviowluving 400 uaz 800 mekg ¥ 1WIzAUADI PMN aaasuaz lymphocyte iAol
Wedwapilonieudiousunduaruny (p<0.01) drumsadaluuiia 800 meke Tnavhidszay
999 platelet anatodnivedidy  Tunymedavessmsadansiuwniueaveslunszvienly
YR 1,600 mekg ¥11H52AUYDE WBC 1z lymphocyte @A PMN anasediitiodin
Lf}m‘lﬁﬂﬂlﬁﬂﬂﬁﬂﬂ@:nﬂ?ﬂﬂu(p<0.01) HORTINRMIEAATIUIA 800 1AZ 1,600 megkg ¥ 1A

5TAUVDY platelet ARIDE1AIMTIAY (p<0.05 1A p<0.01 AIUAIAL)

4. wanbtHaONSING (histopathology)u8 30 3ez Ml UUBIHYYI
' 3
HAYBETANANI WS ILERYR lUNTEoNNIADD T MY IUTAYVOIN YU INUWA
1 o o ar T 1~1 []
Wouazmad 1duana 3 luaseil s uay 6 muddy msIdmsadanaynaiiunm 6 how 'l
i liAansndountlasedied Wodan luedvog mafluwwumnmmaﬂmm L
[} = PN
ﬂma"lsﬂm‘nmﬂmmsnmuﬁm%wmﬁ’mmwmmgmmwmmm"lmumsﬁnﬂﬁlummﬂ 1,600
A 3 - o a A9 Yo or =
mgke 150015110 granuloma Hileasuau 1 A7 uazldsumsanaluvua 800 mgkg ey
o - o a T 4 o ar
Tsmdu ureteritis #las1u0u 1 472 awmlunymeadlasuasanaluvina 400 uaz 800 mg/kg 1
::i::s. . ci %) a d‘ ar o
wy3fiiseo15Av04 focal infarct i lavtaaz 1 a1 woylunyuan lasumsadaluviie 400
mg/kg InyuniiflisesTsnvos myocarditis Al 1wan 143 uaziinyudniwau 1 d1nley

15984 granuloma Mlasdadunyni1Asuasadaluaua 800 mgkg

asilwamInaass

3 L S a o 2 4 X @

nadeyanaauuwuNTgihennioms it lulsweinayalsims ninavuymasnn
Y 1 3 1 g o a X @ ' o

mslflonszrvouuazdihemanonestluwaimarusinms i lunseneuilusreziniuim
3 4 ¥
Usznevduiigie Tsaiess wu Tsmwmau weldlunsznenlumasnu lsauasiiioaninlsnil

g 4 o dw o g & o q YU g ' o
dulsasesaidesmsnsinunilusseznannu e lddhenldlunsevenlumssinm

¥
Y
Iiﬂﬁ'ﬂ’li’lul ‘lJ61ﬂ13“llNLﬂEJ\‘llLﬁwﬂ'Iﬂ'l‘i’WH‘ﬂWﬂﬂT31‘51Uﬂ‘5“’1’1%’)mﬂu5 fJ“’I,’Jﬂ’]u"qulﬂ NINADD

¥
AR Ao

lupgatinatingilss asrlumsaneitrnuiluivionsasinnisldlunssnewiluszoy
pamuAeaenu lamiinsnaaed lasms i asasavoiumsueavoalunszRONMANYYIINA
dj = L") a 1 H
hnidluszoznanu 6 Woudadany v adae U sIuearsdlunseieui 19 luns
2 g & o A e ¥
naavtilu 400, 800 1Az 1,600 mgkg TIVUIA 400 LAY 800 mgkg TuVwIRANYNIIA
- [N %’ 2 4 @ o 3 3y '
fanalunisanszamimalubeavasmyuiigatnih i lsauimanu (@ansel Yssissy
1§ unzaoz, 2550)
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oo 4 T o
V1N 189TUNITI0VBIgNINTAl Usiesw I uazame (2550) WUNAITANAMIIDIE LA
voslunszyienuvuin 400 uaz 800 mykg finalumsanszaung InaluBenvaanyuniiigadn
[} 3 ' 124 Qs =] =
ildidulsawvnuuas lulinalunisasszaung Inalufeavsanyv1iind ramsnanos
] 3’; a 3‘.- d”d‘. o ]
danmumeandesnumansanu luassifarsananeumsiueaved lunseneuluvuia 400
3 ]
1oz 800 mgkg Mlinalumsanszdunglnaludeaveanyvaianaduazinaiionldlunts
£ gé LY @ 0 3 o 1 ] wr
naaoaluaseiide b ldgadnmihidduTsmumu edwlsdawasadane nwsiueavesly
1 i 13 =] Y 1
nrgvioyluvangswudlu 1,600 mgkg aunzaanssavng laatudonvesnyuiunmisldus
Tifiwa lunygurumerd
msananoumsIueaveslunseieulinanoszay lviu ludoand ety asanialy
A 400, 800 1AL 1,600 me/kg Tunyuweniio uazuNIA 400 1Ay 1,600 mgkg Turyurumeag

a_ w

a Q- &‘ r s o rd L §
111111327 DYD cholesterol Tuidoageiuadeihivddy dmivmsadaluruin 800 myke #

o o 1

' ' ' o W { ' @ o
THunnyvramagadiee livi 1852 a1 cholesterol TurinanlRounilasadaiifodiauan

o

=k

| a o A X { o
a1 Ry 1952 AU cholesterol  Tundoariivtiy luvnzfaisanaluvuia 400 uaz 1,600

e as

mgkg AWIAYIEAU HDL cholesterol  Tunyanumsiiiouazyvyuuneag laagieihisd sy
' s o = [ o r A [ & ' o o ES
i unnsuduTaonalln luaunsfisza cholesterol Tuideageninnmaiilndoziiiy
< a o & o
AMTBIUDINITIAA [SAVDINADAABALAIDINATIZHADALDAUAUIY S (atherosclerosis) TUTUNE
= = Y s a & =
nnansfasundasrnySnaveateymitnasaiion (endothelium)  Taafsiudumadyi-
2 2 w a e o
(endothelium cells) tRULINYUNTDUADATTZAUYDI cholesterol TuvS Ty suvhidvanaiion
- ¥ = - ' - . ' ] 4 X
UInMENLAYAY wozFeaNubangu 11 Tunga (Kusumi et al, 1988) ot 15Aammsiinduyes
1 ¥ ¥
HDL wxvh 1danuioenia 4 asnananas mannmasnaasslundsimmsasannlunizviond
3 w A X o - =
Hai 1 5AY cholesterotluifoavs snyaamininetsv Idanuiosvesmnna lsnvesviaon
ar ] 9 3 [} = 4 4 o oA A o)
[HPALAIAINAIIINAY uasNMEionanas IdilosnnHavesmsadafRyIzAUYD HDL T

-
lnan

3/

¥ ] T
HRAINNITATIININHBEBINGINAT 1IN focal infarct Tualevasnyurunwadi 145y

a
1

L
MIANATUIUIA 400 (18T 800 mg/kg VUIRAY 1 #2 Nl luAunITIAA TR atherosclerosis AL
Y a o A . £ o ' ¥ A o
THinamIgadiyoIMasndeauaInn atherosclerotic plaques 192111 ldgn1azad uderlenag
¥ @ ¥ " A o
woauaznduiler119a1e (myocardial infarction) 14 plaque Hazidutlsznoudnily fibrin,
platelets, endothelial cells, inflammatory cells 1A% smooth muscle cells nalnpneldina
. g}) ol at [ . . .
atherosclerotic plaques HUB12IA8IUDINY thrombosis, smooth muscle proliferation (L8 extracellular
v ¥ \

. - b P=} o a r [=1
matrix deposition (Thralt et al, 2004) N31NI5ITAY cholesterol TuihaaluszaguFaInilY
a i = 1 < S qs W 1
1981 389UDIN 13109 atherosclerosis 8819 13AAUNINAA atherosclerosis 019A 00D ITANT 2
9 = = o A s ?fz w a a 3 Y
awuanimilo 1U91nmslszd cholesterol Twidoags  dvdunavssmsanaini lfszdu
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ﬁ' 43 ) 1 [-] L) = . Qs ar -3
cholesterol Tudomwuaiusis luldaunaiirlilgmsiAn atherosclerosis Usznousuasadaild
o 4 X 2 = a & ' v ¥ a o
52D HDL INdudazannnudsevesnsiia 1sadana1nasla a9l a15ia myocardial infarct
¥y & 4 ¥ o v 4 ¥ oo v d o g Va

Tumsnaaesluaseiionuneidesmie inudeadvaavesemsadani iszan cholesterol Tu
a & ¥ = o
[Hongs Fe9zAoanmsANIAUAS 1)

Tumygvramsduaznmilof 185 umsana luauia 800 uaz 1,600 mgke 1HMIANVDI

2.‘ @ e 9 ] 4 r o o At 1 as . . ey Yo
wiminddesn N tungualuguesegaeu iduiauleinszdu rglyceride Tunyngui 1a3y

= @ o ' ' '

¥ 1]
msafarailssdvdiningualnguet ndaudinsuny dmiunalnfivhldwyaiaiing

q 4

Iy
¥ ar =)

a ¥ @ e o 3 a o as ar . R A
muveshmindaniosasiuseianuiuly ldnezifeteanuszdu riglyceride ludioa N3
1A3Y triglyceride 9100113 W30 M3 17 triglyceride Melusemesvssnyandazdosiinisdnm
Aure [

3 as w a ar o

Tunywrumesionis lasumsaia luving 800 uaz 1,600 mgke Mlnszavvoaou lasl

A .3 1 @ o o a 3 ) L4

ALT minduoeslisdifn (p<0.01) uazamsanaluuuia 1,600 mgke M inseavvnou L]
Y A4 :g 1 & o g W r w =4 g o -]

ALT Tunyanawadivniuogsiiedian (p<0.05)sunu msmviiuveasulad ALT Tudonoy

o Qs gu = = = o W 3’4 9 LY
AudFusdennuialnAvesdy (Theall et al, 2004) Aaiumsldasanalusunags (800 uag

1 1 = = ) @ -3 1 ' <

1,600 mg/kg) unvyueiene inannudatnavesdnaula uaesdie lsAmunannnsasianis
g A o ' = = @ o ;Y s A& A o 9
WeigeIne lwuanudadndvessduia lunyruwaduazimendio Sainnuduld1dnny
=Y ad ::1‘3 ~ o = 3 as o 2 9 ~A o s i 3| =
Amdnaneniundusuidavulussdvmaunisslin IWasadaunmyuadunaut 6
& o
@ounNAI

. =1 . o 1 o - ¥ {0 w
Tfou(Sodium) 11 cation Wllagiluuanuinlndon Sesulilinindidgylunms

o . o 1 Vo =

§NY1 osmotic  pressure, ANARINIA-AIVDUTDA LAE MIunTdyamutlsvan Tnunaidou
. =3 R T ° o k4 A =t o
(potassium} Ay cation wmﬂtyﬁam‘smammmwaaua:wullﬂhmaﬂ Twunaideuyiinau

YY) a as o = o ' = . 1o d

Usganuiuny IpRenlumsinuszduaugadooa A augadnsa-A19 uaziilu cation ATNIu
' o < o sg 1
demivhiauveuraslszaniarmsauveand o (Thrall et al, 2004) IDHANTNATDIN

1 ar { -3 at -~ g‘l
WuNMITAna luvwa 800 uaz 1,600 mgkg N ldszavves landounas Tnunaidon luideans

1
S o ow oA

- ' a 1 ] =]
TumyvammiisuaswadanasedninivdnydanSsudoudungualugu (p<0.01) ad1alsd

&

b
@ =

3;» = = g [] @ [} = 2y
MuMIanaIveIvia lapouuas InunaFouiunedu luiminuaz luwoanudedni 1y
o o P = = ?\’1
AR IMARDINDINNAINMITARAIUBIDODUNITDS

d1senaluvuia 400 Laz 800 mg/kg ldszdvues neutrophils, lymphocytes L% platelet
2 =i a;. 1 A o g o dl i
count Twideavesny uweaonldownlaseoniivedan Tusaziiarsanaluvina soo uaz
1,600 mg/kg 13211984 WBC, neutrophils, lymphocytes ta platelet count Tuifieaueanyv1n
3 (a 1 AW g ow ' o ~ o 1 -y ' a g A d 1
medl Aol asenaiivodng ednlsimumanlfeundasszaudnaaiidieg luideiiilun
UnAveany17 (Sharp et al, 1998, Thrall et al, 2004)
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Reference Values for Laboratory Animals, Research Animal Resources, University of Minnesota

(http://www.ahc.umn.edw/rar/refvalues.html)
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(http://www.uac.arizona.edu/invest/business/hematology reference values.pdf)
University of Arizona, University Animal Care, Pathology services, Refercnce Values, Clinical

Chemistry

http://www.nac¢.arizona.edu/invest/business/chemistry.pdf)

21



—8— control

18- —&— 400 mg'kg
~¥-~ 800 mg’kg
16 —&— 1,600 mg’kg

14

*
124
10- *

% weight increase
@

4-
2-
[ 4
U J_I I L I I I I I I L) 1 )
4681012141 18 20 22 24 26
\-‘,/‘ weeks
-4-

{ S 1 ' VoA ar
U 1 aswuamanisinimindvemywiamedislunquaiugu uazngui I85ums
1Y ! X " { =
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¥ o oo 44 X v ¥ . W
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Ui 2 naluaaensfinhmindave sy andd lunguaiugu uasnguin I8 umsada
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VETLINTIUEAYDI I UNTE NN YNIA 400, 800 UAE 1,600 mgkg MAudauiiY
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Yy luduusniiunsnanes (* - p<0.035 oS uiouiunguaiung)

23



Uterus

Testis

Spleen

Skin

F; i A & A =
3N 3 naaamweeenaiaEolnd

24



Pancreas

Ovary Muscle

y L g y L)
7UN 3 vaaamwndecaiiaelnd (de)

25



Kidney

Heart

£
LY
&

Jejunum
P i Wt i
Ll 2 b4
- » » &
i iry . o . _'.,_
* g & , .5 ¥
R
- ¥
“w
¥ ;
R gl
el S

SR
£
Cerebellum

Esophagus

' y g 4
5UN 3 waasmwsemaiaEailng (de)
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Focal infarct (Heart) sinatinai 1

Myocarditis 688149 1
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Ureteritis
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Parameters Treatment (mean+S.E.)

Control 400 mg/kg 800 mg/kg 1600 mg/kg
Glucose (mg%) 1049 + 3.50 986 + 4.00 1014 + 416 89.2 + 3.34*
Cholesterol (mg%) 69.9 + 317 890 + 299* 86.9 + 352* | 949 + 345*
Triglyceride (mg%) 978 + 6.28 87.7 + 499 544 + 443* | 512 * 3.16*
HDL-Cholesterol (mg%) 532 + 259 684 + 230™ 571 + 3.61 647 = 271 *
Uric-acid (mg%) 19 £ 015 16 £ 015 15 + 011 14 + 0.08*
BUN (mg%) 244 + 0092 240 = 1.02 252 + 1.21 249 + 074
Creatinine (mg%) 11 = 002 09 = 0.03 1.0 £+ 0.03 09 + 0.02
Total protein (g%) 82 + 0.09 85 = 0.10 84 + 0.11 86 + 0.13
Albumin (g%) 28 + 0.04 30 + 0.08 29 + 007 29 + 0.05
Direct Bilirubin (g%) 005 = 0.01 006 = 0.01 0.08 + 0.01 0.07 = 0.01
Total Bilirubin (g%) 018 * 0.04 0.15 + 0.01 0.11 + 0.01 014 = 0.01
SGOT[AST] (U/L) 2044 + 1524 2146 = 1211 1922 + 1497 |1648 + B8.56
SGPTIALT] (U/L) 467 + 3.06 527 + 379 644 + 345" | 668 + 4.00*
Alkaline phosphatase (U/L) 527 + 323 491 + 3.04 512 + 332 512 + 3.68
Sodium (mmole/L) 150.5 + 0.85 1529 + 0.75 1418 + 134* | 1439 + 134*
Potassium (mmole/L) 53 + 028 48 = 019 41 + 014* 40 = 010*
Chloride {(mmole/L) 108.2 + 214 1055 + 1.00 1017 = 1.10 1022 + 041

P LY o ' =1 A s " - =)
MIaNn 1 Nﬂ"llﬂﬁﬂﬁclﬂﬁﬁﬁﬂﬂ‘r‘tEJTUL‘!Jﬁ1u'EJﬁ“lf’f]x‘i1‘lJﬂ‘i$‘l’]ﬂ§JL‘1]UL’)ﬂ1 6 mauﬁlum‘gmnmmuﬂﬂam*ﬂwmMumaﬂ

(blood chemistry) (* = p<0.05, ** = p<0.01 aufFouRsuiUNaUAIVAL)
p p 9 9
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Treatment (MeantS.E.)

Parameters
Control 400 mg/kg 800 mg/kg 1600 mg/kg

WBC (K/ul) 54 + 0.8 50 + 0.24 56 + 0.29 66 + 032
PMN(neutrophil) (%) 443 + 297 202 + 0.77* 233 + 1.03* 389 + 221
Lymphocyte (%) 50.8 + 2.60 703 + 0.82* 755 + 109* 602 + 2.08*
RBC (M/ pl) 84 + 0.10 85 + 0.22 83 + 0.09 84 + 008
Hb (g/dl) 157 + 0.19 16.1 + 0.18 16.2 + 0.12 157 + 0.35
Hct (%) 456 + 0.32 474 + 0.61 480 + 046 455 + 122
MCV (fL) 558 + 0.43 56.4 + 047 565 + 042 553 + 047
Platelets count (K/pl) 9236 + 29.68 817.5 + 3463 7542 + 3148 835.7 + 79.39

4 g " = = ' "
Flﬁ'lx‘lﬁ 3 wmmmﬂﬁmiﬁnwﬂmmmuaammﬁlunﬁzmmﬂun’m 6 Lﬁauiuﬂgmmmmmmma

Ta#in TNy (hematological parameters) (* = p<0.05, ** = p<0.01 o) vuRvunUNgUAIAN)

Treatment (MeantS.E))

Parameters

Control 400 mg/kg 800 mg/kg 1600 mg/kg
WBC (K/ul) 70 + 0.28 73 + 0.36 70 + 034 9.0 + 0.56*
PMN(neutrophil) (%) 381 + 1.78 373 + 173 3BS5 + 1.69 287 + 1.67*
Lymphocyte (%) 593 + 2.16 61.3 + 1.7 625 + 1.37 68.7 + 1.80*
RBC (M/ pl) 91 + 0N 91 + 0.08 93 + 0.20 93 + 0.32
Hb (g/dl) 16.1 + 0.13 16.7 + 0.18 16.8 + 0.16 16.8 + 0.20
Het (%) 465 + 0.30 483 + 1.79 474 + 1.7 50.3 + 0.59
MCV (fL) 521 + 0.22 529 + 0.35 525 + 0.31 531 + 042
Platelets count (K/pl) 9120 + 26.0 7882 + 4749* | 7682 + 34.02* | 7147 + 3930*
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Ta#inIne1 (hematological parameters) (* = p<0.05, ** = p<0.01 toufSouNounUNguUAILAL)
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TNy (histopathology) 839 T8z luveny I Iwmie

Dose of crude methanolic extract of Mitragyna speciosa

Organ Microscopic finding
Control 400 mg/kg 800 mg/kg 1600 mg/kg
Heart - 0/19 0/19 0/19 0/20
Liver - 0/19 /19 0/19 0/20
Lung Granuloma 0/19 19 0/19 1/20
Spleen - 0/19 019 0/19 0/20
Kidney Ureteritis 0/19 0/19 1/19 0/20
Esophagus - 0/19 0/19 0/19 0/20
Stomach - 0/19 0/19 0/19 0/20
Duodenum - 0/19 0/19 0/19 0/20
Jejunum - 0/19 0/19 0/19 0/20
Ileum - 0/19 0/19 0/19 0/20
Pancreas - 0/19 0/19 0/19 0/20
Adrenal gland - 0/19 0/19 0/19 0/20
Pituitary gland - 0/19 0/19 0/19 0/20
Skin - 0/19 0/19 0/19 0/20
Brain - 0/19 0/19 0/19 0/20
Uterus - 0/19 0/19 0/19 0/20
Ovary - 0/19 0/19 0/19 0/20
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Inen (histopathology) ¥stadurznieluveamyuruwey

Dose of crude methanolic extract of Mitragyna speciosa

Organ Microscopic finding
Centrol 400 mg/kg 800 mg/kg 1600 mg/kg

Heart Focal infarct 0/20 120 1/20 0/20

Myocarditis 0/20 1/20 0/20 0/20
Liver - 0/20 0/20 0/20 0/20
Lung Granuloma 0/20 0/20 1720 0/20
Spleen - 0/20 0/20 0/20 0/20
Kidney - 0/20 0/20 0/20 0/20
Esophagus - 0/20 0/20 0/20 0/20
Stomach - 0/20 0/20 0/20 0/20
Duodenum - 0/20 0/20 0/20 0/20
Jejunum - 0/20 0/20 0/20 0/20
leum - 0/20 0/20 0/20 0/20
Pancreas - 0/20 0/20 0/20 020
Adrenal gland - 0/20 0/20 0/20 0/20
Pitvitary gland - 0/20 020 0/20 0/20
Skin - 0/20 0/20 0/20 0/20
Brain - 0/20 0/20 0/20 0/20
Testes - 0/20 0720 0/20 020
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