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msessnmsiinvwiuimnzdszaunsiuniia q luaea
1. ﬂ15ﬂ1ﬂ'1!!i’)ﬂa?lﬁslli’)ﬂ!i’)uml“lﬁj Aspartate Aminotransferase (AST) ua¥ Alanine
Aminotransferase (ALT)
1.1 MSABUAITAZYAUAIATN (Substrate) Y99 AST
a¥a1y Ol-Ketoglutaric acid 0.0292 N3Y NU DL-Aspartic acid 2.66 N3 11 1IN NaOH
Y3115 20 Hadans awazatevua Y5y pH 114 7.4 §28 IN NaOH imld volumetric flask
YU 100 T2dan5 1999199IUATY 100 HadanT A8 0.1 M Phosphate buffer, pH 7.4 1A

A Aaa <3 <
Chloroform 1 ¥aaaas mﬂué’mu

1.2 MSAIBNTITASNSFVAININ (Substrate) V93 ALT

v
Y]

A2a19 Ol-Ketoglutaric acid 0.0292 N54 A1 DL-Alanine 1.78 n5u Tuthnau 1U5uas
20 Jadans Usv pH 1914 7.4 §28 IN NaOH m1d volumetric flask Y19 100 adans 119919
APAUATY 100 Jadans #78 0.1 M Phosphate buffer, Ph 7.4 1§i3 Chloroform 1 Jadans il

Y3
Qe

1.3 Msmssuasazalg 2, 4-Dinitrophenylhydrazine
a2a18 2, 4-Dinitrophenylhydrazine 19.8 n5u 11 IN HCl U5udSuasauasy 100

a aa < <
Hanans a1 HCLinu ludiou

2. mymmuenninveuan Iyl Alkaline Phosphatase
MsM38NaITazane Alkaline buffer substrate
1. Alkaline buffer, pH 10.5
0&a1Y pure glycine 7.5 3N AU Magnesium chloride 0.203 N3 Glmfmél“u 750
Jaaan3 A IN NaOH 131103 85 Haaans wauliidhiu udasenadoounsy 1 ans &
ndu Y50 pH Whilu 10.5 iulugidu
2. P-Nitrophenylphosphate substrate
¢y P-Nitrophenylphosphate disodium salt 0.4 A%y 478 0.001 N HCI 151151103
AUATU 100 Uadans

9 a [ % Y 9 o =) [ 9
3. wauansazateve 1 uag 2 Usuasmnu waulinnu wsenlvineuls
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3. msmﬂ‘%mm Total Bilirubin (taZ Direct Bilirubin
MstAsENaIsazae Diazo reagent
1. mmﬁsm 0.5% Sodium nitrite
. .. [ [ :’ o A aa < = YR~
aza18 Sodium nitrite 0.5 N3N AVIINGY 100 Vadans v luwradnlugin
2. MN8N 0.1% Sulfanilic acid
[} 3' u'/ A Aaa a A 9 9
Aavane Sulfanilic acid 1 N5y Thnau 200 Uadaas wunsamaouduasll 15
Y v
a7 1819919091900A 281 INAUIUATY 1 AT
3. WEUETATANeD 1 91U 0.15 Haaans NUEITaLaIedD 2 91U 5 Naaaas Wau

4
T wsenIndnnasenouls

4. m3¥11/531a¢ Blood Urea Nitrogen (BUN)
4.1 MsM3BNTITATAE Diacetylmonoxime
0018 Diacetylmonoxime 1 N33 Thiosemicarbazide 0.2 N3N Lta¢ Sodium chloride 9

Y v
a5y luihnau 1 aas

4.2 MSM38NaI5azag Acid ferric chloride
Y
98 ¢ U conc. H,SO, 60 ¥aaaas LLay 85% o-Phosphoric acid 10 ¥aaan s aaluih
AU 800 UAdANT 081991 ) 1AN Ferric chloride 0.1 n5Y 841 HauIUazaBHINA 1AUTDDI

Y v
ﬁ}ﬁﬂﬁ1ﬂé}u%uﬂﬁu1¢liﬂiﬂ 1 ang

5. mM511U3nalsAu (Total Proteins)
MstAsBNaITazane Biuret
aza1® CuSO,. 5H,0 3 N3u Turhindy 500 Tadans 1Ay Sodium potassium tartrate
9 NSY 1AL Potassium iodide 5 NFY a4l azargauarsazarela iy 6 M NaOH 100 Hadans

o a Y a 9 g’ o < a
ﬂiﬂﬂﬁlﬂﬁiﬁlﬁﬂi‘ﬂ 1 a3 AgUINaY Lﬂﬂﬁluﬂl’lﬂwa1ﬁﬂﬂ

6. M3s¥1/Suae Albumin
msm%'ﬂ:ummzmﬂ Bromcresol Green
Y
82018 Bromcresol Green 500 4aansu 1411181 Sodium hydroxide (100 NSW/AAT) 26

Y v
yaaang LL%DL@IN I-Lactic acid 30 ¥aaans tag Tween-20 131103 10 Uadans m“lﬂ Tdindu
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[ < 09)1 [ a a <} a { a
udalSu pH Wiy 4.0 mintiuidslSulSunasauasy 1 aas nuluvanaiaanigumngiivie

U

Yq Y A J g v J &
nm%ﬂﬂm%emmwm 1: 5 aguUInNau

7. M5¥YS39 Creatinine uag Uric Acid
7.1 msm%'ﬂ:u Protein Free Filtrate 9a1nWal1au
Y v
HEUWAIELT 0.5 Uaaans nuthinau 3.5 laaans ududy 0.67 N H,80, asll 0.5
A Aaa 1 Y Y o A Y K A . A Aaa
Nadans wa ldansazareinduaney udiDuAN 10% Sodium tungstate 0.5 Haaans aely
v v v ) v v
paulnmlaemsnaunasalilin 4-5 ase dliludronIesilumios Ju 5804R Vo9
< & A o g 9 ' Y
Eppendorf 711157 5,000 501 (a1 20 w1 vdsaniulngavenaiulaneuuuinlyly
A1 Creatinine 118 Uric acid @011/
7.2 Ms¥inS3ae Uric Acid
MstAseNaIsazale Working Phosphotungstic Acid
1. Stock phosphotungstic acid

v v
82019 Sodium tungstate 50 NN TUINGY 500 Yad@nT 1AN 85% Phosphoric acid

v Y
adal1l 40 addas 11N reflux wu 2 $2Tue NalEdu s lddSuUSnasauasy 500

9
o o <]

A Aaa 9 =\ 3 A =
uaaans ABYUINAY Lﬂ‘UGlu"ll’Jﬂﬁ‘lﬂ NUN 4 D3IAUB ALY
2. Working phosphotungstic acid

Y v
139919 Stock phosphotungstic acid 1 : 10 Aerinau

8. msmifSuanima
MIAseNaIsaza8 o-Toluidine

a¥a1¢ Thiourea 1.5 N3 U Glacial acetic acid 200 ¥aaan3s ABY 9 AN o-Toluidine 60

Naaans aaliin o manliiniy 1d5udSnasauasy 1 803 A28 Glacial acetic acid



™ ' Y 1o o w
M1319N 6 Nl’;1‘llé)x‘lﬁ"lﬂ§Uli11r!1!!U1J!!ﬁQﬂi’J‘lr!1ﬂ‘lr!ﬂﬂ'J‘Vi‘Ia‘!‘UTJ

el ngu HIMUDAINYY (DTN)
o 0 1 2 3 4 6 8 12
control (H1NAU) 236.03£14.35 | 265.35+22.47 | 280.27+31.43 | 334.14+533 | 349.00+£5.52 | 356.16+9.92 | 368.44+12.89 | 405.92+3.91
Y gr.1 (30 mg/kg) 268.82+6.92 | 294.98+6.08 | 309.28+7.82 | 346.03£9.62 | 353.07+11.04 | 370.45£19.37 | 387.43+27.77 | 429.15£19.65
W
gr.2 (60 mg/kg) 256.30+3.33 | 287.67+6.33 | 291.28+8.86 | 288.12+11.09 | 310.78+13.80 | 302.77+£27.26 | 350.58+12.49 | 396.00+11.02
gr.3 (120 mg/kg) 252.83+8.52 | 280.88+18.09 | 323.50+9.86 | 343.23+£9.68 | 343.55+13.78 | 358.43£12.74 | 370.05+22.20 | 404.08+30.89
control (H10AU) 188.84+5.04 | 211.86+5.26 | 218.70+5.32 | 235.4446.75 | 249.92+7.36 | 249.5849.84 | 256.20+12.02 | 271.65+14.56
- gr.1 (30 mg/kg) 198.1546.52 | 219.68+7.90 | 224.3048.46 | 243.9249.49 | 253.23+11.04 | 262.18+13.93 | 268.72+5.40 | 283.04+7.43
[¥XH]
gr.2 (60 mg/kg) 204374622 | 216.75+7.89 | 220.2348.54 | 247.7748.75 | 257.98+9.13 | 266.18+11.04 | 275.60+13.70 | 288.48+18.08
gr.3 (120 mg/kg) 186.55+8.90 | 214.40+6.56 | 229.96+7.39 | 238.52+7.04 | 251.08+9.60 | 263.50+8.03 | 265.68+10.09 | 285.58+10.32
~ I 1 = —_—
[y - wanuaalumsailuainae (X£+£S.EM)]
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m319h 7 wavesallglavhwuvaanerihviind vy

el ngu HIMUDAINYY (DTN)
o 0 1 2 3 4 6 8 12
control (H1NAU) 251.5043.23 | 287.00+10.05 | 303.83+12.05 | 318.00+14.47 | 335.00+15.33 | 363.50+15.40 | 398.33+10.79 | 438.33+6.87
Y gr.1 (300 mg/kg) 250.17+7.39 | 267.83+8.73 | 313.50+8.28 340.33+9.13 | 366.50+10.83 | 398.60+13.76 | 428.40+13.87 | 465.20+13.38
W
gr.2 (600 mg/kg) | 255.00£11.78 | 290.83+13.49 | 307.33+11.89 | 322.83+13.09 | 333.33+17.76 | 380.00+13.26 | 413.00+16.96 | 448.00+15.60
gr.3 (1200 mg/kg) | 252.50£10.40 | 295.83+13.42 | 311.67+13.11 | 343.33+12.93 | 352.67£10.39 | 370.83£13.62 | 392.33+17.25 | 434.17£12.96
control (H1NGU) 150.3346.70 | 179.00+8.84 | 196.00+7.79 | 214.83+5.88 | 237.67+4.28 | 251.67+3.84 | 259.33+8.41 | 283.50+7.07
- gr.1 (300 mg/kg) 186.00+4.53 | 200.33+6.13 | 210.50+6.80 | 227.33+6.58 | 234.83+7.25 | 256.83+7.58 | 263.17+7.20 | 280.67+8.15
[¥XH]
gr.2 (600 mg/kg) 187.174520 | 202.17+8.58 | 210.3348.79 | 221.17+11.76 | 230.17+12.02 | 260.00+4.43 | 272.60+5.48 | 290.20+5.99
gr.3 (1200 mg/kg) 186.00£6.43 | 204.83+£5.02 | 216.00£3.99 | 233.50+£2.97 | 244.17£6.72 | 254.1749.07 | 266.83£9.61 | 285.00+8.32
~ I 1 = —_—
[y - wanuaalumsailuainae (X£+£S.EM)]

L6
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m319h 8 wavesalglavhmesziuioulasl aspartate aminotransferase

3 Unyvves , Aspartate Aminotransferase (U/L)
N ” -
spirulina INAIR INAILNE
1hou 0 1 2 3 0 1 2 3
control (11A&L) 4176519 | 35224246 | 40344337 | 40.16£2.45 | 53.63+336 | 45244324 | 47.64+527 | 50.44+4.39
) gr.1 (30 mg/kg) 3925+3.12 | 37.57£329 | 35504359 | 35.7143.97 | 47.22+43.94 | 4293397 | 52.1941.70 | 45.99+3.80
1§ 7B
gr.2 (60 mg/kg) 33.7744.08 | 3837425 | 32.45+0.92 | 37.94+4.00 | 51.63£2.19 | 48.11%424 | 51.76£320 | 53.38+3.01
gr.3 (120 mg/kg) 35.59+4.16 | 40344370 | 37.04+2.51 | 37.114425 | 49.01£3.52 | 43.76x4.81 | 45.45+3.13 | 45.56+2.78
control (1&L) 50.0542.74 | 50.05£3.52 | 46.64+2.78 | 46.64+1.97 | 5823+3.05 | 56.86£3.05 | 5431+2.09 | 56.86+2.78
gr.1 (300 mg/kg) 50.05+3.52 | 52324227 | 44594333 | 44.9332.64 | 52.3244.19 | 41.86£3.05% | 44.93+2.66 | 51.18+2.13
an
ar.2 (600 mg/kg) 43234321 | 45504321 | 432343.51 | 42.09+3.17 | 44594305 | 47.77+227 | 43.2343.51* | 46.18+2.99
or3 (1200 mgkg) | 50.05+4.98 | 50.05+4.54 | 33.6842.49% | 4436£2.13 | 59.14+2.87 | 61.4144.19 | 52324290 | 52.77+2.68
{ I 1 { P
[MU8LYA - wanuaaalumsrailunimas X+ S.EM.)

- % P<0.05 NBUAUNGUAIVAN B FIUIAUABINY]
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d‘ v (Y] d . .
m3191 9 wavesalglaraeszéiuiewlesl alanine aminotransferase

gﬂnmu Alanine Aminotransferase (U/L)
V04 ngu ., .
AR INFAILNE
spirulina

iAo 0 1 2 3 0 1 2 3
control (ﬁwﬂé’;’u) 26.09+1.89 | 23.05+£2.45 | 22.48+1.22 | 24.72+1.29 | 35.90£1.09 | 34.05+2.00 26.41i1.36# 33.05+2.04
v gr.l 30 mg/kg) | 19.55+1.89* | 20.3842.79 | 21.69+1.99 | 27.22+1.54 | 44.07+4.00 | 32.05£2.89 | 33.10+1.85 | 38.05+1.82
e gr2 (60 mg/kg) | 29.36+2.18 | 24.5542.81 | 29.56+1.72* | 32.05+2.91 | 39.17+1.89 | 35.05+1.83 | 366440 49 | 36.05+2.33
gr3 (120 mg/kg) | 28.0542.23 | 31.2241.54 | 30.51+1.61% | 33.0542.04* | 46.79+1.54 | 43.72+1.29% | 49 7819 31* | 41.38+1.29*
connolfﬁ%ﬂgu) 32.87£1.03 | 30.22+1.19 | 30.22+1.19 | 28.43+£2.74 | 41.56+1.34 | 39.67+£2.31 | 43.74+£2.21 | 39.66+2.29
gr.1 (300 mg/kg) | 36.83+£1.94 | 29.28+1.74 | 29.28+1.90 | 25.15+1.55 | 35.13+£2.53 | 30.60+3.96 | 34.04+1.00* | 28.92+1.22*
o gr.2 (600 mg/kg) | 34.00+1.46 | 34.00+2.31 | 34.00£2.53 | 31.71£1.27 | 36.83£1.94 | 39.10+3.10 | 33.60+1.09* | 31.61+2.68*
gr.3 (1200 mg/kg) | 34.00£2.07 | 26.07+£2.07 | 26.07+2.07 | 25.15+1.16 | 39.67+2.93 | 38.25+2.00 | 33.60+1.63* | 34.29+2.45

NEREINGG! - Nﬁ“ﬁllﬁﬂ\ﬂu@niNLfﬂuﬁHﬂéﬂ (Yi S.EM.)

- ¥P<0.05

- #P<0.05

MeUAUNFUAIVAN B FIAIAUATINY

MeufUNgUAIANNDURININAT O]
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d‘ L (Y] 4 .
3197 10 wavesalglaihneszaueulasi alkaline phosphatase

suuuvves , Alkaline Phosphatase (U/L)
nax " =
spirulina INAY INFILE
1ou 0 1 2 3 0 1 2 3

control (AEY) | 21905074 | 22.54£1.96 | 18232212 | 18234142 | 1675£0.74 | 15462094 | 16.5041.50 | 14.98£1.25

y gr.l (30 mg/kg) | 20.61+1.05 | 20.61+0.86 | 19.97+1.62 | 18.23+1.50 | 19.91+1.22 | 18.04+1.05 | 15.63+0.87 | 13.54+0.97

e gr2 (60 mg/kg) | 19.32+0.74 | 19.07+1.20 | 20.84+2.12 | 19.80+1.04 | 18.61+1.04 | 18.04+1.76 | 18.23+1.50 | 12.16+0.55
gr3 (120 mg/kg) | 19.97+1.01 | 22.33+1.21 | 16.93+0.75 | 18.67+1.56 | 15.58+1.06 | 21.47+0.66* | 12.16£0.67 | 11.98+1.56

control (1N@Y) | 25.614144 | 24474119 | 2481125 | 24124103 | 2135£0.57 | 17.84147 | 17.36£1.19 | 16.83£1.50

gr.1 (300 mg/kg) | 30.44+1.38% | 23.79+1.07 | 22.62+0.73 | 21.54+0.82 | 19.28+0.83 | 16.31+1.40 | 14.29+1.02 | 14.300.69

o gr2 (600 mg/kg) | 25.78+0.94 | 22.94+0.74 | 26.20+1.11 | 21.54+0.82 | 19.12+0.74 | 17.84+1.04 | 15.48+1.11 | 14.81+1.71
gr.3 (1200 mg/kg) | 29.92+1.06 | 28.04+1.61 | 23.81+1.22 | 26.36+2.20 | 17.84+1.47 | 16.57+0.74 | 14.29+1.02 | 16.83+1.74

[uaLvie - Wﬂﬁuﬁﬂ\i‘lu@]ﬁ”ﬁlﬂuﬁuﬂéﬂ (Yﬂ: S.EM.)

- * P<0.05 (NBUAUNGUAIVAN B FIUIAUABINY]

001



d‘ |} \ U . oye .
m319h 11 wavesallslarhaeszay direct bilirubin

suuuuveq , Direct Bilirubin (mg/dL)
nax " ”
spirulina INAY INFILE

1ou 0 1 2 3 0 1 2 3
control (11Pd1) | 0.800.06 | 0.60£0.06 | 0.61£0.05 | 0.580.05 | 0.774£0.06 | 0.740.08 | 0.73£0.06 | 0.73+0.08
) gr.l (30 mg/kg) | 0.68+0.06 | 0.63+0.03 | 0.60+0.04 | 0.61+0.06 | 0.70+0.02 | 0.70+0.07 | 0.69 +0.06 | 0.68 +0.04
e gr.2 (60 mg/kg) | 0.63+0.03 | 0.63+0.04 | 0.67+0.06 | 0.60+0.05 | 0.74+0.06 | 0.72+0.07 | 0.76+0.08 | 0.71 +0.07
gr.3 (120 mg/kg) | 0.76+0.02 | 0.69+0.04 | 0.66+0.03 | 0.62+0.06 | 0.79+0.08 | 0.77+0.08 | 0.74+0.09 | 0.75+0.05
control (11P@1) | 0.58<0.06 | 0.57£0.03 | 0.5820.09 | 0.56£0.06 | 0.73£0.03 | 0.73£0.08 | 0.71£007 | 0.73£0.11
gr.1 (300 mg/kg) | 0.59+0.04 | 0.65£0.02* | 0.51+0.04 | 0.50+0.06 | 0.72+0.05 | 0.77+0.10 | 0.79+0.19 | 0.66 = 0.09
o gr.2 (600 mg/kg) | 0.57+0.06 | 0.57+0.01 | 0.68+0.05 | 0.57+0.06 | 0.85+0.08 | 0.66+0.10 | 0.66+0.10 | 0.59 +0.12
gr.3 (1200 mg/kg) | 0.68 +0.05 | 0.53+0.03 | 0.57+0.07 | 0.50+0.04 | 0.79+0.05 | 0.68+0.04 | 0.82+0.09 | 0.49 +0.08

[uaLvie - Wﬂﬁuﬁﬂ\i‘lu@]ﬁ”ﬁlﬂuﬁuﬂéﬂ (Yﬂ: S.EM.)

- * P<0.05 (NBUAUNGUAIVAN B FIUIAUABINY]
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d‘ |} \ U oye .
m313h 12 wavesal;lareeszdy total bilirubin

suuuuveq , Total Bilirubin (mg/dL)
ngy , p
spirulina INAY INFILE
1AeY 0 1 2 3 0 1 2 3

control (ii‘mé%u) 0.92+£0.07 | 0.94+£0.08 | 0.87+£0.06 | 0.91 £0.04 | 1.20£0.08 | 1.01 £0.07 | 0.99+£0.04 | 1.10+£0.04

o gr.1 (30 mg/kg) 0.85+£0.06 | 0.93+£0.04 | 0.82+£0.05 | 0.96+0.07 | 1.02+0.07 | 1.02+£0.07 | 1.04£0.07 | 1.08 £0.05

e gr.2 (60 mg/kg) 1.00£0.07 | 0.87+£0.08 | 0.86+£0.09 | 0.84+£0.07 | 0.95+0.07 | 1.05+£0.08 | 1.13£0.05 | 1.03+£0.08
gr.3 (120 mg/kg) | 0.90+0.06 | 0.88+0.08 | 0.81£0.04 | 0.91+0.05 | 1.06+0.07 | 1.13+0.08 | 1.08+0.07 | 1.04+0.03

control (ii‘mé%u) 0.85+£0.06 | 1.02+£0.11 | 0.98+£0.04 | 0.98+0.11 | 1.01£0.03 | 1.08 £0.03 | 1.01 £0.10 | 1.10+£0.07

gr.1 (300 mg/kg) | 0.82+0.07 | 1.12+0.08 | 1.15+0.10 | 1.05+0.08 | 0.98+0.07 | 0.99+0.07 | 1.19+0.14 | 1.03+0.13

o gr.2 (600 mg/kg) | 0.89+0.10 | 0.85+0.06 | 1.19+0.11 | 1.19+£0.14 | 1.15+0.08 | 0.93+0.09 | 0.84+0.04 | 1.01 £0.07
gr.3 (1200 mg/kg) | 1.07+0.05 | 0.82+0.03 | 1.10+0.12 | 0.89+0.08 | 0.98+0.07 | 1.09+0.03 | 1.19+0.03 | 1.19+0.06

NIV - waﬁuﬁﬂﬂumimﬂummﬁa (X +S.EM.)]
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m319h 13 wavesallslarnesz@ total proteins

gﬂu‘uwm , Total proteins (g/dL)
g ” -
spirulina INAY INFILE

iAo 0 1 2 3 0 1 2 3
control (ﬁy”mé%u) 540+0.19 | 583+0.19 | 5.71+0.14 | 538+0.08 | 556+0.10 | 5.78+£0.16 | 5.59+0.16 | 5.43+0.08
o gr.1 (30 mg/kg) 4.38+0.15* | 5.74+0.06 | 5.68+0.15 | 5.35+£0.11 | 4.55+0.21* | 5.87+0.08 | 591 +£0.16 | 5.45+0.12
e gr.2 (60 mg/kg) 4.27+0.07* | 5.68+0.10 | 544 +£0.07 | 4.99£0.08* | 4.38+0.12* | 6.00+0.21 | 5.51+£0.18 | 5.13£0.13
gr.3 (120 mg/kg) | 4.38+0.09* | 5.68+0.19 | 539+0.11 | 524+0.05 | 4.38+0.15* | 5.83+0.09 | 5.44+0.07 | 5.45+0.06
control (ﬁy”mé%u) 5.03£0.17 | 6.15+0.15 | 6.30+0.19 | 6.56+£0.07 | 524+0.13 | 6.11+0.17 | 6.82+£0.13 | 6.41 £0.05
gr.1 (300 mg/kg) | 5.03+0.04 | 6.11+0.09 | 6.22+0.29 | 6.26+0.21 | 542+0.13 | 6.18+0.24 | 6.41+0.24 | 6.64+0.16
" gr.2 (600 mg/kg) | 5.07+0.12 | 6.22+0.21 | 6.58+0.29 | 6.44+0.08 | 5.17+0.16 | 6.18£0.09 | 6.53+0.22 | 6.53+0.18
gr.3 (1200 mg/kg) | 5.35+0.13 | 6.39+0.14 | 6.67+0.14 | 6.64+0.13 | 5.63+0.09* | 6.32+0.21 | 6.64+0.14 | 6.60=+0.20

[Hu8Lyia

A S J a —
- wammﬂﬂumimﬂummaa (X+S.EM)

* P<0.05

MeUAUNFUAIVAN B FINIAUABINU]
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m319h 14 wavesalslarnesz@y albumin

suuuuveq ' Albumin (g/dL)
nax " ”
spirulina INAY INFILE
1AeY 0 1 2 3 0 1 2 3
control (ﬁ”lﬂé}u) 2.79+0.07 | 2.67+0.07 | 249+0.11 | 291+£0.04 | 3.35+0.13 | 295+0.10 | 295+0.03 | 3.75+0.16
) gr.l (30 mg/kg) | 2.36£0.07* | 2.48+0.07 | 2.64+0.08 | 2.90+0.08 | 2.65+0.11* | 2.91+0.09 | 3.23+0.11 | 3.74+0.17
e gr2 (60 mg/kg) | 2.34+0.05* | 2.69+0.05 | 2.71+0.11 | 3.00+0.07 | 2.68+0.09%* | 3.13+0.10 | 3.19+0.11 | 3.83+0.14
gr.3 (120 mg/kg) | 2.36£0.09% | 2.64+0.13 | 3.23£0.16* | 3.34+£0.12* | 2.51+0.10% | 3.50+0.08* | 3.82+0.12* | 4.43+0.11*
control (ﬁ”lﬂé}u) 391+0.10 | 4.08+0.07 | 4.12+0.09 | 4.04+£0.05 | 3.67+0.26 | 405+0.12 | 4.07+0.14 | 4.09+0.10
gr.1 (300 mg/kg) | 3.79+0.09 | 3.96+0.09 | 4.04+0.09 | 4.04+0.07 | 4.02+0.05 | 422+0.15 | 430+0.12 | 4.33+0.07
o gr.2 (600 mg/kg) | 3.76+0.10 | 4.08+0.11 | 4.11+0.09 | 4.01 +0.06 | 4.02+0.07 | 4.05+0.17 | 4.32+0.09 | 4.39+0.14*
gr.3 (1200 mg/kg) | 3.94+0.10 | 4.11+0.09 | 3.75+0.08* | 3.92+0.04 | 4.14+0.09% | 4.34+0.13 | 4.07+0.10 | 4.36+0.08
[1MI8L116) - patuaaslumsraduaunge (X + S.EM.)

- ¥P<0.05

MeUAUNFUAIVAN B FINIAUABINU]
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m3191 15 wavesall;lar 6@z blood urea nitrogen

siluvy BUN (mg/dL)
V04 ngu ., .
!Wﬁﬁ INALNE
spirulina
1ou 0 1 2 3 0 1 2 3
control (A@Y) | 11.3240.63 | 11.490.89 | 1077079 | 10.70£0.56 | 13.21£1.09 | 12.9320.77 | 11.24£0.77 | 11.97£0.70
, gr.l 30 mg/kg) | 9.06+0.84 | 1034+1.41 | 8.7240.95 | 11.74+0.87 | 12.26+0.77 | 12.93+0.70 | 12.31+1.12 | 13.52+1.05
e or2 (60 mg/kg) | 12.83£0.84 | 11.72£0.77 | 9.23+0.97 | 9.58+£0.69 | 13.21+0.84 | 13.79+1.41 | 11.69+0.56 | 9.58+0.63
or3 (120 mg/kg) | 11.32+41.09 | 9.48+1.35 | 10.7740.73 | 11.27£0.73 | 13.58+0.84 | 12.64+0.89 | 13.33£0.79 | 12.96+0.69
control (NEY) | 12.7140.38 | 12.99:0.57 | 14.93£047 | 15172025 | 1525£0.99 | 14.41£049 | 17.0120.60 | 14.03£0.37
gr.1 (300 mg/kg) | 12.20£0.83 | 12.43£0.57 | 16.1240.56 | 15.67+1.78 | 12.9940.57* | 13.2840.52 | 17.16£0.64 | 12.94+0.63
o gr.2 (600 mg/kg) | 11.19£0.41 | 16.53£0.81* | 17.9140.82* | 14.03£0.37 | 14.1240.71 | 14.24+0.41 | 14.93£0.82* | 14.63%0.73
gr.3 (1200 mg/kg) | 13.56£0.75 | 13.84+0.68 | 13.9340.63 | 14.18£0.34 | 16.53£0.43 | 17.23+0.68* | 14.93£0.67* | 16.42+0.67*
[nu8Lvie - waﬁuﬁﬂﬂumimﬂummﬁﬂ (Y:I: S.EM.)

- *P<0.05

MVNUNGUAIUAN B FIUIDUATINU]
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d‘ |} \ U o«
m3191 16 wavesalzlareeszdy creatinine

gﬂ!!‘lJ‘lJ“lli’N , Creatinine (mg/dL)
g ; -
spirulina INAY INFILE
iAo 0 1 2 3 0 1 2 3

control (ﬁy”mé%u) 0.62+0.06 | 0.59+0.08 | 0.58+0.08 | 0.60+0.09 | 0.41+0.05 | 0.45+0.06 | 0.43+0.08 | 0.45+0.05

o gr.1 (30 mg/kg) 0.63+0.05 | 0.56+£0.06 | 0.59+0.06 | 0.63+0.10 | 0.45+0.07 | 0.45+0.09 | 0.44+0.07 | 0.44£0.03

e gr.2 (60 mg/kg) 0.58+0.08 | 0.54+0.05 | 0.61+0.05 | 0.67+0.08 | 0.45+0.07 | 0.43+0.05 | 0.46+0.04 | 0.44 +0.06
gr.3 (120 mg/kg) | 0.55+0.08 | 0.53+£0.09 | 0.55+0.04 | 0.60+£0.03 | 041 £0.05 | 0.40+0.06 | 0.40+£0.05 | 0.41 +£0.06

control (ﬁy”mé%u) 0.62+0.07 | 0.57+0.04 | 0.61+0.05 | 0.59+0.05 | 0.45+0.06 | 0.48+0.06 | 0.48+0.04 | 0.43£0.05

gr.1 (300 mg/kg) | 0.58+0.04 | 0.56+0.05 | 0.52+0.05 | 0.57+0.05 | 0.43+£0.05 | 0.47+0.07 | 0.47+0.05 | 0.46+0.04

" gr.2 (600 mg/kg) | 0.54+0.04 | 0.58+0.06 | 0.57+0.07 | 0.56+0.07 | 0.42+0.06 | 0.44+0.06 | 0.49+0.08 | 0.47+0.05
gr.3 (1200 mg/kg) | 0.49+0.06 | 0.54+0.06 | 0.56+0.08 | 0.62+0.06 | 0.44+0.08 | 0.43+0.07 | 048+0.04 | 0.46+0.04

N REINGG! - Wﬁ“ﬁllﬁﬂﬂﬁlu@niﬁl‘cﬂuﬁﬂﬂéﬁl (Yﬂ: S.EM.)]
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d‘ |} \ U . .
m3191 17 wavesalslareeszéy uric acid

suuuvves ' Uric acid (mg/dL)
nax > =
spirulina INAY INFILE

1AeY 0 1 2 3 0 1 2 3
control (111Ad1) | 1582009 | 1.50£0.10 | 1.6320.10 | 1.50£0.18 | 15320.12 | 1492020 | 1.55£0.12 | 147£0.12
y gr.l 30 mg/kg) | 1.50+£0.19 | 1.40+£0.09 | 1.53+0.09 | 1.57+0.09 | 1.50+0.09 | 1.40+0.09 | 1.39+0.10 | 1.46+0.13
e gr.2 (60 mg/kg) 1.55+0.09 | 1.70+£0.09 | 1.63+0.11 | 1.66+0.10 | 1.49+0.10 | 1.61+0.09 | 1.54+0.09 | 1.55+0.09
gr.3 (120 mg/kg) | 1.45+0.11 | 1.47+0.15 | 1.43+0.09 | 1.49+0.09 | 1.56+0.09 | 1.44+0.10 | 1.47+0.15 | 1.62+0.10
control (ﬁ”lﬂé}u) 1.72+0.13 1.82+0.13 | 1.72+0.13 | 1.72+£0.13 | 1.62+£0.13 | 1.79+0.23 | 1.72+£0.13 | 1.62+0.13
gr.l (300 mg/kg) | 1.46+0.13 | 1.86+0.13 | 1.38+0.15 | 1.59+0.13 | 1.42+0.13 | 1.53+0.13 | 1.67+0.13 | 1.53+0.26
m gr.2 (600 mg/kg) | 1.59+0.13 | 1.72+0.13 | 1.46+0.13 | 1.33+0.13 | 1.49+0.14 | 1.66+0.13 | 1.53+0.13 | 1.47+0.13
gr.3 (1200 mg/kg) | 1.46+0.13 | 1.46+0.13 | 1.46+0.13 | 1.53+0.13 | 1.72+0.13 | 1.56+0.13 | 1.48+0.20 | 1.48+0.15

[1M014i6) - wafnaaslumsraiiununde (X + S.EM)]
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m319h 18 wavesallslarneszdu glucose

suuuuveq ' Glucose (mg/dL)
naw
. . K Y =
spirulina INAR INFAILNE
1oU 0 1 2 3 0 1 2 3
control (andyy | 11818525 | 11111810 | 112.0047.99 | 124.0047.47 | 127274742 | 111114810 | 140004682 | 130.00+5.77
, or.1 (30 mg/kg) 127274742 | 128.8949.94 | 136.67+6.15% | 120.0045.16 | 123.64+621 | 114.81£3.70 | 116.00+3.65% | 116.00+3.99
1N T
gr.2 (60 mg/kg) 101.8244.06 | 103.3348.03 | 112.00£4.89 | 124.0043.99 | 90.91£5.25*% | 90.00+4.47% | 128.0044.47 | 103.33+6.15*
gr3(120mghke) | 115104550 | 110.0044.71 | 96.674333 | 112.004447 | 124244559 | 116.00=747 | 116.0043.99% | 140.00+6.31
control (Wnday | 116675556 | 129.634683 | 125.9343.70 | 130.00+6.83 | 138894248 | 116674321 | 103.70+4.68 | 100.0045.77
or.1 (300 mg/kg) | 122224406 | 122224351 | 12222+4.97 | 128.0043.74 | 127.78+5.56 | 103.7044.68 | 111.1142.87 | 116.674.94%
an
gr.2 (600 mg/kg) 138.89+4.76* | 117.78+4.44 | 128.89£10.30 | 130.00£8.94 | 131.48+£3.41 | 95.56E£7.54% | 122.22+7.03* | 104.00+£2.45
gr3 (1200 mgke) | 155931549 | 116674556 | 125934549 | 116.67+8.03 | 111.1145.74*% | 101.85+6.03 | 1148146.83 | 10333+5.57
{ I 1 { —_—
[MU8LYA - wanuaalumsiuiuaunae (X = S.EM.)

* P<0.05

MeUAUNFUAIVAN B FINIAUABINU]
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m3191 19 wavesal;lareeszéy total cholesterol

3 Unyvves , Total Cholesterol (mg/dL)
nqu . .
spirulina INAIR INAILNE
1hou 0 1 2 3 0 1 2 3
control (111NAY) 75.1343.64 | 67.69+4.48 | 73.854453 | 6833+1.66 | 93.48+1.77 | 81.54+4.61 | 73.08:2.22 | 77.08+3.99
) gr.1 (30 mg/kg) 66.67£1.83 | 71.08+338 | 70514236 | 7639+3.98 | 89.28+4.73 | 83.33:236 | 78214236 | 81.67+4.85
1§ 7B
gr.2 (60 mg/kg) 7391832 | 68.82+5.64 | 67.69+1.54 | 71.67£3.33 | 91.30+2.51 | 89.74x473 | 7821£3.67 | 93.06+5.86*
or.3 (120 mg/kg) 76.81£5.69 | 63.18+5.14 | 66.6743.24 | 73.61£4.52 | 95.65+5.80 | 83.0844.48 | 78.4616.61 | 85.00+4.08
control (111NAY) 81.8242.70 | 68.18+3.09 | 69.44+1.54 | 72224270 | 87.88+6.18 | 84.8543.09 | 81.67+1.54 | 80.97+3.47
or.1 (300 mg/kg) 74244154 | 74244154 | 71674193 | 71.67£1.93 | 104.55+3.09% | 81.8243.47 | 80.56+2.70 | 80.56+1.93
an
or.2 (600 mg/kg) 81.8242.32 | 71212270 | 71.671.93 | 70.00£1.93 | 106.06+3.09% | 80.30+3.47 | 86.67£3.47 | 90.00+5.02
or3 (1200 mgkg) | 83.33£3.47 | 6970193 | 65284270 | 61.1122.70% | 106.06=3.09% | 84.85:4.63 | 83.3344.63 | 86.11+3.47
{ 3| 1 H —_—
[(ML8La - wanuaaalumsrauilunimaeg X+ S.EM.)

* P <0.05

MEVNUNGUAIVAN B F I UATINU]
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,q' \J \ U . .
M3197 20 wavesalzlaineszay triglycerides

3 Juvvves , Triglycerides (mg/dL)
ngu ; .
spirulina INAIR INAILNE
L 0 1 2 3 0 1 2 3

control (f:’mf%’u) 55.00+2.79 50.40+4.48 46.88+2.79 49.41+4.39 38.45+8.38 36.67+2.98 34.38+3.13 32.35+5.63

v gr.1 (30 mg/kg) 50.63£2.65 48.00+7.54 50.00+4.17 56.47+£3.53 29.70£2.95 37.33£2.43 47.50+4.27 41.1843.03

e gr.2 (60 mg/kg) 50.00£5.10 45.3344.92 56.25+£3.95 47.06+3.71 32.83£2.55 33.33£2.98 37.50£3.61 44.1242.40
gr.3 (120 mg/kg) 50.42+3.24 48.00+4.13 53.13+2.55 54.90+4.96 47.94+2.95 50.00+2.98* | 50.00+4.56* 35.29+4.29

control (f:’mf%’u) 50.00+3.54 43.75+4.42 53.33+5.31 51.11+2.65 50.00+5.31 45.83+4.42 37.78+2.65 40.00£3.54

gr.1 (300 mg/kg) 42.50+5.31 50.00+3.54 53.33+4.42 62.22+4.42 50.00+4.42 37.50+5.31 48.89+4.42 40.00+4.42

“ gr.2 (600 mg/kg) 41.67+4.42 41.35£2.65 60.00+7.08 43.33£6.19 40.00£2.65 37.50+4.42 40.00+5.31 45.33£7.08
gr.3 (1200 mg/kg) 45.83£6.19 42.18+2.65 53.33+4.42 48.89+2.65 45.83+3.54 41.67+4.42 44444442 40.00+6.19

[Mu8LHa - Nﬁ‘ﬁuﬁ’ﬂﬂu@nﬂﬂl‘ﬂuﬁnﬂéﬂ (X +S.E.M.)

- *P<0.05 MIUAUNGUAILAY B FIIAUABINU]
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m519% 21 wavesallslarhneszau HDL-cholesterol

suuuvves , HDL-Cholesterol (mg/dL)
nax > =
spirulina INAY INFILE
1ou 0 1 2 3 0 1 2 3

control (1A@Y) | 312551.80 | 30385138 | 31256197 | 28.8942.08 | 18755124 | 18.7541.97 | 17.1941.56 | 18.52£1.60

y gr.l (30 mg/kg) | 28.13+1.62 | 29.69+1.28 | 31.25+1.80 | 28.70+0.93 | 19.48+1.12 | 20.83+1.32 | 16.25+1.40 | 14.44+1.36*

e gr2 (60 mg/kg) | 33.75+1.40 | 29.69+1.28 | 28.75+1.53 | 28.89+2.08 | 18.75+2.28 | 16.25+1.40 | 14.58+1.32 | 17.78+1.01
gr3 (120 mg/kg) | 31.2541.61 | 25.78+1.40 | 29.17+1.47 | 27.78+1.43 | 18.75£1.96 | 13.75+1.25% | 12.50+1.97 | 14.44+1.36*

control (NEY) | 45714193 | 35715193 | 41.6743.00 | 43.0642.70 | 44.6451.93 | 44.644347 | 50.0043.86 | 51.3942.70

gr.1 (300 mg/kg) | 40.48+1.54 | 36.90+1.16 | 41.67+1.93 | 41.67+2.32 | 51.19+2.32 | 38.10+£1.54 | 44.44+1.93 | 52.78+1.54

o gr.2 (600 mg/kg) | 44.0542.32 | 36.90+3.47 | 46.67+1.93 | 45.00+1.93 | 53.57+3.09* | 40.48+3.09 | 55.00+1.93 | 56.67+4.25
gr.3 (1200 mg/kg) | 45.24+1.54 | 35.71+2.70 | 38.33+1.93 | 38.89+1.93 | 57.14+2.70* | 41.43+2.70 | 58.33+3.47* | 58.33+3.86

[uaLvie - waﬁuﬁﬂﬂumimﬂummﬁa (Yﬂ: S.EM.)

- ¥P<0.05

MeUAUNFUAIVAN B FINIAUABINU]
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m319h 22 wavesall;larnesz@u LDL-cholesterol

3 Unyvves , LDL-Cholesterol (mg/dL)
nqu . .
spirulina INAIR INAILNE
1hou 0 1 2 3 0 1 2 3
control (11NAY) | 32.88+4.63 | 2724+2.06 | 33.22+2.54 | 29.56+3.85 | 67.04+2.12 | 5546+5.07 | 49.01+3.45 | 52.09+2.67
) gr.1 (30 mg/kg) 2842337 | 31.79+2.14 | 2926141 | 3639+3.75 | 63.86+5.02 | 55.03+1.84 | 52.46+4.16 | 58.99+5.93
1§ 7B
gr.2 (60 mg/kg) 30.16£2.98 | 3007444 | 27.69+158 | 3337210 | 6599+1.09 | 66.83+4.75 | 56.12+3.17 | 66.45+8.12
or3 (120 mghkg) | 3548+4.97 | 27.80+£4.02 | 26.88+2.59 | 34.85+3.97 | 6732131 | 59.33+3.67 | 55.96+6.02 | 63.50=4.04
control 11NAY) | 26.10+£235 | 23.72+3.73 | 17.11+1.53 | 18.94+2.80 | 33.24+4.80 | 31.04+3.78 | 24.11+1.83 | 21.58=1.78
or.1 300 mghkg) | 2527+1.67 | 27344200 | 1933+£221 | 17.56+1.83 | 43.35+1.88% | 36224298 | 2633+2.73 | 19.78+3.03
an
or.2 (600 mgkg) | 2944+£122 | 26.04+3.03 | 13.00£0.59 | 1633+1.40 | 44.49+£237% | 3233+3.39 | 23.67+1.73 | 2427+2.09
or.3 (1200 mgkg) | 28.93+£3.86 | 2555+1.42 | 1628+2.72 | 12.44+1.89 | 39.75+3.12% | 35.09+2.08 | 16.11+£233 | 19.78+1.83
{ 3| 1 H —_—
[(ML8La - wanuaaalumsrauilunimaeg X+ S.EM.)

* P <0.05

MEVNUNGUAIVAN B F I UATINU]
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