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ABSTRACT - This study aimed to investigate the protective effect of Solanum nigum Linne total extract (SNT),
Solanum nigum Linne leaf extract (SNL), Solanum nigum Linne root extract (SNR) on liver injury induced by
Lipopolysaccharide(LPS) in Sprague-Dawley rats. SNT, SNL, SNR of 100 mg/kg concentration was intrapetitoneally
administered into rats at dose of 1.5 ml/kg for 20 days. on the day 1.5 ml/kg of LPS was injected. Four hours later,
they were anesthetization with ether and dissected. Glutamate oxaloacetate transaminase (GOT), glutamate pyruvate
transaminase (GPT) were measured in serum and superoxide dismutase (SOD), catalase and glutathione peroxidase
(GPX) were measured in liver homogenate. SNT, SNL, SNR extract inhibited GOT and GPT activities in LPS-
induced rats, whereas increased SOD, Catalase and GPX activity in liver tissue of LPS-induced rats. These suggested
that SNT, SNL, SNR could be used for functional beverage.
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HeA OHHF-LE st Ag®E
Well A 271 71522 Q18 macrophage®t 2+ &
A AAMEA 2t dAHET LPSE FE Toll-like
receptor (TLRYAIG S 23l A= CD (cluster of dif-
ferentiation)-142] ZAFSZE A Wollr] Wo7|xle A
AlZit}, B3 e wEolthile LPS-binding protein (LBP)
of olate] HAS dovje A WAl E9gch A W
2 5o LPSE LBPO| &3l H@A 7} wHEoiA L oA
o] 9] macrophage®] CD-1491 ZAg3tA =™ TLR-
4o AAFHAA A= &7 nuclear factor kappa B
(NFxB)7} @43} "t} NFkBo] 24385 cytokined}
chemokine 59| &0 #7F EHHIL HAHINZS &
WA 7Y, 28y 84 f&ds cytokineF ol tumor
necrosis factor (TNF-a)2] 3o} HH O =Z apoptosis’t =
Holx)= Ao2 LPSE 3 TNF-afl HIAAE 5712
BAMEES] Aol dojdt}?, o] e} H]52% 7h
W3l Carbon tetrachloride(CCl4)ZE 4 7H
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Table 1. Experimental design of rats

Az 37l Y3 Ro|™, superoxide dismutase(SOD),
catalase(CAT), glutathione peroxidase(GPx)} 72 3Aks)
529 24 Eojo o] AL NG WY A2

A3 A zARE ATA S
CERR
yunyE

B A9 AHgE AATEe B4 TE A ) kA
ozyE PYsgt

AEZH

7hEs AA, A3 2712 ol 4 50 g2 FHI3HA
F 10015 23 60°CollA 8A1 7+ Bt H o3
F2do FAAZIN AY AER AREEATH

AHEEL A5 160~170g Wl A5 778 A
3] (Sprague-Dawley)E (F)AEFZ oA Aokl 795
ot A AHIAZHY HEFELS ¢ (randomized
complete block design)ol 218 7912)4 SFEO2 o] ¥
A7), ZBALES B AREA HFAGES A
™, Table 13} Fo] F22 o] thad) o] 22L& F
o] 3}3ith. Auto Control System”]7]¢] SS-2000& AH8-3f
o] 22+1°CY 259} 60+ 5% FHFEE FAAAT 4
AFE(NOR; normal groupy 21¥ 59t 0.9% saline®] §

gFoZ 15 ml/kg“"* B3 th HZT(CON; LPS-treated
group)®l % 208 F9F 1.5 mlkg of 0.9% salines "I
L i 1%}_&11 = ¢ LPSE 5Smgkgd TEE THE
o] 1mlkgd] &%= 57 HE Fofsint 3 AE
(Solanum nigum Linne extract and LPS-treated group)
100 mgked] FEZ 7ME FEES 959 1.5 mbkegd

Experimental day 1-20 day 21
group dose of sample

NOR (7) 1.5 ml/kg of 0.9% saline, i.p o 19; ml/kg of

.9% saline, i.p.
CON (7) 1.5 ml/kg of 0.9% saline, i.p
SNT (7) 1.5 ml/kg of Solanum nigum Linne total extract (100 mg/kg), i.p. 1.5 ml/kg of LPS
SNL (7) 1.5 ml/kg of Selanum nigum Linne leaf extract (100 mg/kg), i.p. (5 mg/kg), i.p.
SNR (7) 1.5 ml/kg of Solanum nigum Linne root extract (100 mg/kg), i.p.

NOR : normal group
CON : LPS-treated group

SNT : Solanum nigum Linne total - pretreated and LPS-posttreated group
SNL : Solanum nigum Linne leaf - pretreated and LPS-posttreated group
SNR : Selanum nigum Linne root - pretreated and LPS-posttreated group
Lp. : intraperitoneally LPS : Lipopolysaccharide
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Table 2. Effects of Solanum nigum Linne extract on SOD, Catalase and GPx activities in liver homogenate and mitochondrial fraction

SOD Catalase GPx
Experimental group (mU/mg protein) (U/mg protein) (mU/mg protein)
Mitochondrial fraction Liver homogenate Liver homogenate
NOR 14425+ 1.46™ 328.08 £6.26™ 136.81 £1.05™
CON 7577 £1.54 167.42 £ 3.01 66.49 £ 0.57
SNT 120.58 £+ 0.63"" 235.05+15.96™ 117.32+0.45™
SNL 98.82+23™ 191.33 £0.45" 93.28 +5.41
SNR 87.76 + 1.72"" 26637 +1.29™ 132.41 £1.77
NOR : normal group
CON : LPS-treated group
SNT : Solanum nigum Linne total extract
SNL : Solanum nigum Linne leaf extract
SNR : Solanum nigum Linne root extract
P <0.001, P < 0.01, P < 0.05 values are mean + SE
SOD : superoxide dismutase
GPx : glutathione peroxidase
Table 3. Effect of Solanum nigum Linne extract on GOT and 498 AR HE31 0.9% A2 A 9FZE perfusion 3 &

GPT levels in serum

Experimental group GOT(U/L) GPT(U/L)
NOR 62 +1.00™" 21.66 +1.00™"
CON 142.33 £ 1.00 95.00 £ 1.00
SNT 96.33 £ 1.00™ 39.00 + 1.00™
SNL 126.66 + 1.00™" 38.00 £ 1.00™
SNR 90 +1.00™" 32.33 £1.00™

NOR : normal group

CON : LPS-treated group

SNT : Solanum nigum Linne total extract

SNL : Solanum nigum Linne leaf extract

SNR : Solanum nigum Linne root extract

P <0.001, 7P < 0.01, "P < 0.05 values are mean + SE
GOT : glutamate oxaloacetate transaminase

GPT : glutamate pyruvate transaminase

|FoF MY Fosh=d
*‘oﬂ*ﬂ o T2 A49s B 43 A

BT AL Z27] wjiEolt) 2194 Hi=
mg/kgd] FEZ TE0] | mlkge] &
AR, W2t T AlEFLAA APYFEL] AFYA} of
g, sk 2EH 2 7F E48 AT LPSE B
B3 A Azl H 4r7E Fo) ether2 W E AL KA
AX EAE AFAFL 7+ HEst] A

o] ELEE X

i i
#
L
ﬂ

= 4, AT EE-S ether v}F 3lo]A
L 6‘@@‘1‘011*1 iﬁaﬂf‘& 74 dAe s gog
A7 3000 rpmell A 10%-7F

AF AR FZG & -70°C deep freezerol] Raste] A
ol Abgstd et 7F FA 1099 solution (10mM tris,
0.07M saccharose, 0.1 mM EDTA, 0.2M mannitol, in
dissolved 0.1 N HCIE 2o #&@3lsk &, 600 xg, 4°ColA
10 min $AIE ﬂd FEBE A 8,000 xg, 4°ColA] 10 min
dAEE 3] L2 pelletell 0.1 M phosphate buffer (pH
7.0) 5ml €] mitochondrial fraction® = A}&-3}iT}.

F g% F9 GO1g} GPT &£}

3 F9] GOT, GPT2| level® FUIN DRI-CHEM CLINICAL
CHEMISTRY CHEMSTRY ANALYZER (FUJI DRI-CHEM
3500, FUJIFILM)Z =739t}

1 #AET DE2CRo RUE9| F TN &%

T e}l FEe Lowry™ 59 @Rl 2JsiA 750 nm
ANM FHEE SAHSL IF @ A

albumin (BSA)Z 4 @35t}

£ bovine serum

2t ZX Y| mitochondria B219] superoxide dismutase

(SOD) A =3

SOD &4 84 &7 -2Beauchamp$} Fridovich®] 9] A
Fd Wyol] W 02M K- Potassium phosphate buffer
(100mM K2HPO4, 100 mM KH2PO4, 200 mM KCI,
10 mM EDTA, pH 7.4)Z 672 ul, 1 mM xanthine 100 pl,
1% deoxycholrate (DOC) 30 pl, 1.5 mM potassium cyanate
(KCN) 30 ul, 0.2mM cytochrom C 150 ul& g8l £
"] sk & mitochondria &8 8 ulY¥
(XOD)E 10 pl Foiste] &3k
550 nmoll A1) 3= WEE 287 %

a2, xanthine oxidase
S Elisag ©] &35}
3tgct. &40 &
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S

JET FTNOR Sigmarte] superoxide dismutase standard

g Abgstel SR,

2 XX] = catalase (CANQ) 8 =%

CAT &4 84 248 Achid o2 2T, 7+ 2
Z]¢] sHj=l= PBS (Phosphate Buffer 294 0.05M pH 7.0)
& Artstal #23) 71718 o)gste 78 743} skt
Aet7loll ¥x Ao F&o) wE At gz
Al EE Aot H A F 4 sMulgol 7
T2 BWUF Role A& MYty =459
1.9ml®] 0.05M PBS (pH 7.0)¢} 0.1 mle] 7+ #23}ES
Hrtete] 2 et 2 | H0.8Y 1mlE H7b
g 5 240 nmollA 18 3027 A s

Sy

7t XX] F glutathione peroxidase (GPx)Q] T =4

GPXZ/ 9] =42 spectrometric ZHHE o] &3
Lawrenc®’e] W& o] &3t Algdaigirt. 222 9] 4u)
=& PBS (0.1 M Phosphate Buffer, pH 7.0)5 7}tz
ad3st 71715 ol &3t & 748 39k 0.1M
PBS(4 mM EDTA, pH 7.0)¢} 0.01 M sodium azid(NaN3),
0.01M GSH, 1.5mM nicotinamideadenine dinucleotide
phosphate (NADPH), 1.8 u/ml oxidized Glutathion (GSSG)
S DD.Wel A=tk 1 F 3 923=e ¥2 F 187
AN WAF F smM HOE B7heked gz F
340 nmol|l A 1E 30&7F A3

-

2 =

SOD 1A &g tigt 1}

Superoxide anion> $71% A A] o) 71x] A
shebA] whg-o 2 AAEY, o]Z o2 HE A FE= hydroxyl
radical> &2 2 AERE Aty 715 A T
o} v EEEg oA 2] MnSODS ¥3ate] A EAES Cu-
Zn SODE O, B3I Zvjste] Hilslpis waE
A HEAA At AR7)1E Bolshe 523 7)5E 7R
2. SODe= 8A44H4(-0,)8 Eo} whgA o] k3l H0,
2 A= EAZ AR S5 AAF shieln®. 7+
ZAo)A9] SOD BAAEE LPSE §3 txto] &
derel] HlElA oF 158 BER WA YED g2z
B8} SNTT 65%, SNL 33.66%, SNR 17.50%2] A<
EFHE Vo] Adzoz JEEL vyl SODELS
240 e Ed= Tkge] ARNEFEANAM M & &

F& YR g2z LPSY B2 74
@ale] SOD FAA T A4S Aoz Yehdal

o) RS oRBe £31 A9 )5S HEA

o= T

U Aoz AbRdn

Catalaselr 4 B/go] thigt i1}

Catalasex= hydrogen peroxideZ EZ gA|7|= 9
G33he E4EA SoDS Al AW SR AA ¢
7+ o]lRa gtk Ao g AEFX o 7=
A SR E 0 gkt AP o2 Qs SODY
Aol 271 A9 catalaseZAA T A St A=
AA A, Catalaser A EWNA A E Fasl3-ibE
A ste] Al EW peroxidesomesd] FZ FEF o] I
HO0,5%=7} & v} 32 230, catalase S EE
LPSE FoIgh tjzsro] Aol HlsiA oF 3.8 H &=
WA YEbsal ol HlEl SNR: 61.58%, SNTZ
42.09%, SNL* 14.88%°] dsa2#E Uelo] 4L
2 3)EEL BAr} catalaseT A g &3 SOD
o] gaete g 7ivkEe) BydA bt & ARE B
At} LPS7F M FS FEAIA catalase$H o] 74" A
o7 AlgHXH F7t Ht} AJE39] catalase’} 57}
B AL BHMAE AATEEA A W thAE oA
ARE F59 tstEE Y Az e BEste] &4
H 7txAe] 7S IEAZ] ZoR AsET

we e 2ol e

GPx HAEJ| Tiet sy}

Glutathione glutamate, cysteine, glycine 2 -4
tripeptideZ2A1 A Z7]500 o] FAFSIAEMN F83 F
< 39, wric acid, Vitamin C 53 g7 A F2 5
g4 A £ shtoldt, AlE whlA = peptide?]
A8 A 3ekx zAE oluEl E444HA9) xenobiotics2]
F=ghol] Togint. 53] HAFAH A L] AAA Y
glutathione peroxidase®| cofactorZ Z-8-35le] E/d4k4ol O
& w2 RS E3E eI Glutathione AWjolx &
A3(GSH)H 2H3(GSSG) .2 EAsled|, 530 I
I3t GSHE GSSG=E 4FshE $ glutathione reductase®l] 2]
3] ThA] GSHZ Shi®th T2 GSHS GSSGE AU
o] dulgkEe] 4sha &4o] AR A=t E U
o9, GPxBAA =S LPS o =E tFLo] AAkatol vl3
Al ok vl A= WA YRS, izl B3] SNRE
93.75%, SNTZ 72.29%, SNLZ 38.10%%] A<&3}E 1}
Ehfjo] Ao R 3EEg Btk GPxESH catalase®}
Zro] oA 71 & &3 YRt LPS/t 1HEE
S faste] GPxEEre] 7hAad Ao® gty iz
AlE2o] GPx SRS A vehd o= Hol
ko] e BEEHE Yehloles Ao Algdrn),

ki

=~

T
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GOTLt GPT2| A& go] T2t fxat

GOT, GPT 8452 dutdoz NH, 2 A&sl7] 93]
o2} 7HA) obto A a-ketoglutarate”Z}A] o-amino group
=2 B9t GOTE °] 45 F9M a-ketoglutarated]
aspartate®] amino groupg HEsh= FHvjz2g P,
GPT= a-ketoglutarateol] alanine®] o}v|=7]E A3l
o 28& gt ¥ F GOTSF GPT &4 leveld] A
T2 EFOE QIS AL HAte 7k e w37}
APHo e} transaminase’} BF 02 Sulxo] o
levele Uelli© ZlolB2 7H 29 WA 9 Fate] A%
7b 2 & Ao GOT leveld] oI LPSE Fd3t T
Zto] Agaktel] HE oF 0.4 E Ztei o Yz
of ®]all SNT 57.25%, SNL 19.50%, SNR 65.56%%] A}%
BHE B3 GPT YA AAZol Hla) ) 22olA] level
o] oF 0.28] F7}5l th2Fo) Hls) SNRE 93.18%, SNT
T 90%, SNL* 80%9] 45asE vehlo] Ao =R
S EES HAT GOTY ZBAEAHL 7mbEe) wale)a]
ER O 3T, GPTE 719k AX FE2E9A o
F2 39E B LPSE iz 834 = GOT, GPT
levelo] 5718t 2102 Hol LPSE 7ho 435S fitelo
A WA A4S 28 Aolgty ALR € ) LPS
2 2+ 84 F GOT, GPT levelo] Z7H3t Aoz
Hol LPSE ZHf| AF5S fddted 72 WA A
< gk Zeolgta Al

1%

2 A7A LPSE FEE 7HEAAM 7t
ko)

5 FEE
ZE 7T AFEE e ZITE CClell 93 7k
dofM 7inpze] Bg &3t dEA e, Ccl,
of &gt 7k e b MERREA e v g

o CCLE =A40] 1 5 A o] LPSZE < &
FOo8 7HEAe] doue AL B A 3 & &
ARTE AL Lin QPP E B4 7]# 0] ROSY 9

N Aol Gdbg wARGT Roz AnEos x7
AP AXAYS Sl AvkE F28 1wE &

3
o Zel A 7t FEEe 18 Reass 4 5
7] 91 Zlol, o] =3 E AA AR e Le
71&2A8E A1 g

2 AfdMe A5 757 A 83 F 359 E 7ok
A o] NOR, CON, SNT, SNL, SNR 502 B3}
of AgEdtt AT 202 =9 1.5mlkg of 0.9%
saline® FoJtT 2L 20¢ F<t 1.5mlkg of 0.9%
salines MY FAg & 2194 He @ LPSE 5Smgkg
ol FEE T 1.5mlked] §HCE B YT Fo3)
ATh A ET(SNT, SNL, SNR)AI&= 100 mgkg 559 7+
7re] B8 1.5 mlke® H7 ol 2087 wjd F3}
2197 & goll LPSE 1.5 mlkge] %S 27 W&
o3te] S| A ZHTh

GOT, GPT= 23S AMEsted A3, SOD, catalase,
GPx= b 24& ARE-ste] A¥ 33Tt SNT, SNL, SNR
groupE2 LPSE F=d FHo HA GOTS GPTEA
< JABIH T, W] SOD, catalse, GPx2] B4 LPS
2 Fx¥ Ho 7 2FA B FAR Eolx o
212 SNT, SNL, SNRE°] 7154 SE82A4Y 7teAdel

%
Bz

= kg
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