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Protective Effect of Semisulcospira libertina Extract on Induced Hepatitis in Rats
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This study aimed to investigate the protective effect of Semisulcospira libertina extract on liver injury
induced by D-galactosamine in rats. After the administration of S. libertina extract, the local fat degen-
eration and infiltration of inflammatory cells in liver tissues were significantly decreased and periph-
eral hemorrhages around portal triads and central necrosis around central veins were found to be
protective. The elevated levels of plasma ALT, AST, and LDH, the ALP activation lipid peroxidation,
and the lipid contents of a damaged liver were recovered in experimental rats administrated with S.
libertina extract, suggesting its role in blood enzyme activation and lipid content restoration within
damaged rat liver tissues. Moreover, the expression rate of TNF-a, which accelerates inflammation and
induces tissue damage and necrosis, was significantly decreased. In addition, the activities of anti-
oxidant enzymes were more effectively upregulated compared to those of the control group induced
hepatotoxicity. All data showed that S. libertina extract has a preventive role against liver damages,
such as inflammation and tissue necrosis, as instigated with D-galactosamine by improving the activ-
ities of blood enzymes and antioxidant enzymes and modulating the expression of inflammation fac-
tor, suggest S. libertina extract is an effective medicinal resource for the restoration of hepatotoxicity.
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743+ Th. paraffin blocke 4 yme] FAZ W34 I hema-
toxylin#} eosin®ll ©]F @4 ATh £24-& Olympus BX50
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3,500 xgoll Al 1027+ 44 Eelstdl o 532 nmoll A 35
o FZ=E 343 1,113 tetraethoxypropanes ¥
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Superoxide dismutase (SOD)9] &4 -2 McCord¢} Frido-
vich [25]9] Wl wet dASHH. 50 mM potassium
phosphate buffer (pH 7.8), 0.1 M cytochrome C, 50 mM xan-
thine, 0.1 mM EDTA, &4 %o] X35 &94S 25T A 4
A g T xanthine oxidase® 713kl ¥H&S& 7)Al 0}%1 °
7 §h§-& 550 nmell A 102 DH’%E-_ 15027 358 54
%t} Xanthine oxidase H7} &2 £49 S 3
S99 FHE F57F 2 00257} H=% xd3t1 soD &
A& cytochrome C9 89 £55 50% AAshE 2 1 unit
0.2 B3 HTh. CAT (catalase)e] €42 Aebi [2]9] ol
et Z43F %t 50 mM phosphate buffer (pH 7.0), 15 mM
HO;, €93 1 mg protein®] ASE 92 & 240 nmol A 3%
L HsE s FREE SA Hx 602 T4 HO, #4
Fe ZAEE YEIY. 849 4L 1 mgd| &9 o]
T &%l 1 1M HOxE #ejA 7] B9 42 1 unitZ
3t T, GPX (glutathione peroxidase)®] €4 Flohe 5[7]
of Wl uheh Z4SAT 1 mM EDTAE 33 100 mM
phosphate buffer (pH 7.0), 3 mM GSH, 0.45 mM NADPH,
20 mM glutathione reductase 0.72 U%} 1 mg protein A5 &
J3 37CoA 587 ¥AF o 4 mM cumene hydro-
peroxideE H7FH & WhgS Ak 340 nmo A 3% F
HEtE e FREE SASAT E49 24 18 ¢ 1
umol®] NADPHZ NADPZ 4H3teteE 849 %S 1 unit2
st

Total RNA 22| & PCR

2t 22 9] total RNAE TRIzol Reagent (Gibco Inc., USA)
£ o] &3t FE3 F total RNA Clean up kit (Ambion,
USA)E AH&sto]l AAstitt. FAlE RNAS template®
SuperScriptIM kit (Invitrogen, USA)E ©] &3t single
stranded cDNAE Azttt t=Aoll #dE FAA4E
E0] Ao g FE37] 93 primer (Table 1)E 11]3}0}5’3\2“%
2 Al U A% mGAPDH f24e] Ieloh vt
o FstAct A BHLE A7) YF F Gel image
analysis system (Core Bio iMaxTM, Korea)oll 4| UV illumi-
nator2 235 FUst o, T $EL Un-SCAN-IT gel
Version 5.1 (Silk Scientific, Inc.) Z2 13 & F3) 430}
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Table 1. Selected genes related hepatotoxicity and primer se-
quences used in RT-PCR

Gene Sequence Tm
5-TAC TGA ACT TCG GGG TGA TTG
GTC C-¥ .
INF-a 5-CAG CCT TGT CCC TTG AAG AGA 60¢
ACC-3
HO-1 5-AAC AAG CAG AAC CCA GIC T-3 50°C

5-TGT CAT CTC CAG AGT CIT C-¥

EDTA, 0.25% sucrose, 04 mg/ml digonin and 1.5 mM
PMSF)E ol &3t #2353k &, @2 Bradford [5]%
wtet AFetAh 22 22 W tumor necrosis factor alpha
(TNF-q)= 7ol A 333 Wl 40 pg e 271958 ¥ 1%
antibody (TNF—alpha) (Cell signaling Technology, Beverly,
USA)E A8 st%al, 22t antibody (anti-rabbit IgG-HRP)
(Santa Cruz Biotechnology, Santa Cruz, USA)E A g| 3l
Q1341 31, heme oxygenase-1 (HO-1)9 <Ql4Fshul& 7hoj A]
T2 GAS A7 YES ¢ F 14 antibody (heme oxy-
genase-1)& A 2|3 %1 1, 22} antibody (anti-rabbit IgG-HRP)
(Santa Cruz Biotechnology, Santa Cruz, USA)E A 2|3 4Tt
0] % ECL detection polaroid camera (Amersham Biosciences,
USA)E AH&3te]l Z4gatglon, ¥y +£FL& UnSCAN-IT
gel Version 5.1 (Silk Scientific, Inc) Z2 18 & 53 43}
Atk

ARz
Zt Ao M dojl At Hi £ BFAE UYL
ot $A A gl SPSS (version 12.0)2 B4 3 & t-744 S A
Aletel B4ba B o U4 ARE AAsAon, B4
£ Y YEAEA (one way ANOVA)9 2% Duncan 4
3

< AASS pgtel 005 FTHY | £

)
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| ¥13] D-galactosamineH-& o] & GalN 4§
46 g0 8 M B2 AFFS

8 GalN Aol A BA Yes o 71E 4
& 220 FEko Yol Fo% Aol & Hol
(Table 2). o}7] =3¢l D-galactosamine> {H fr& E4Z,
galactose At A} & & uridine triphosphate 5] &%
HaE FEstd AW A4S SANIE ASE deA A

31]. HZ d7olA of=ol o HEH2 g ed o
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Table 2. Changes in body weight and liver weight in ex-
perimental group

Weight (g)
Group -
Body Liver

Control 193.2+8.1 6.4+0.5
GalNV 188.3+4.6" 59+0.1"
Silymarin 197544 6.2+0.4
UDCA 196.5+7.3 6.3+0.3
SL-300” 194.646.0 6.7+1.1
SL-800” 193.2+3.2° 6.640.9°

GalN group : D-galactosamine (700 mg/kg) only treated group
ASL-300 group : S. liberina (300 mg/kg) treated group before
D-galactosamine injection

JSL-800 group : S. liberina (800 mg/kg) treated group before
D-galactosamine injection

p<0.05, "'p<0.01 indicate a significant difference between the
control group and the GalN group.

<005 indicates a significant difference between the GalN
group and the medicine treated group.

Aol Qlol T4 #7190 e AHA R EFAA A A
o o] @A Az FA W& 2sty] Wl AT
I b 249 TEFo] WA detdtia Hud up olu23]. #
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o g A3 oY #AHA AstrhFig. 1A). WH
GalN 4B FoNNE FRY 2Addo] H=der ad
el A 45 AlEY] J&, TAZY Azd F23} 5o #Z
HAS BT opdet AE7F AubA o s AdiEa A E
Ao £24E Fiete A4 A W g #EHS
th(Fig. 1B). ¥A =72 AHE&H silymarin?} UDCA &8
o A% HAEY AN #HEHA FRL 2407 A
HAT AFA LY H&ol HFHUOY GalN AP+ Hl
g o 1 A=E uf o Ao g 2 A nkFig. 1C,
Fig 1D). £3 SL-300 A JT 9| 7-F 5 TA 2ol A AL
Z Aol AL oY, FRY ZAIE RO fibrin®] F 2 0]
A 7Hastel o] tha wolA e AR AR
B BAG R AEE EH L A AT BEEA] g
Th(Fig. 1E). olg]dk 544l 1 &2 SL-800 A gl A
A $atE o] FAld 9148 5] (hapatic acinus)®] &
2 FoA Aol FRE I HaA 7 FEI A

¢

B>

Fig. 1. Photographies of rat liver pretreated with various medi-
cine show the protective effects against hepatotoxicity.
Rat were treated with medicine orally at intervals of 48
hr, 24 hr, 2 hr before D-galactosamine injection. (A)
Control group, (B) D-galactosamine (700 mg/kg) only
treated group, (C) Silymarin (25 mg/kg) pretreated
group before D-galactosamine injection, (D) UDCA (40
mg/kg) pretreated group before D-galactosamine in-
jection, (E) S. liberina (300 mg/kg) pretreated group be-
fore D-galactosamine injection, (F) S. liberina (800
mg/kg) pretreated group before D-galactosamine
injection. (X 20) - Scale bar = 100 um. Arrows indicate
necrotic nuclei.

oek g2ty of AR A el oA o dxa
o AL el = 3] 55 T (Fig. 1F). < A7 ©2H
Lee [20] 2k (Lithospermum erythrorhizon) 5% %°| D-
galactosamine®l|] o] TEF EAE A HAA G ASA
T A TAAA AR &4-E dAst= aFF o)
At T3 Wills®h Asha [32]+ D-galactosamine ¢
ol AT A E Haret WA, AFAEY A& P AE
A FE87F AsA vegt o kel 3 A&l Lygodium
flexuosums A&l gol whet hEwo] A H iy Bag bt
ATt & AT A D-galactosamined] 9t FAH HME F
X A4 2 2A Y dFWS, AL, TR ARE e

A FEE5 AT gt $stE I 53] SL-800 A3
79 4§ &4 272 silymarin®} UDCA Ao A 1
B 24l A WS dSAE A&E #EHA got
AT F M d2T S AT TR I 24 s BEs)
= A0E ZAHSIT
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AST, ALT, LDH % ALPS| &4 & =43}
Ao T AST AL 623+20 IU/IZ YERZoY
D-galactosamine & & 7+=4 & '3 GalN 432 1434
+0.5 TU/IZ f93tA Z71sk 4t W SL-300 A3 7Y
AST 48 92003 IU/10.2 7+=A fitFol ws) 7Has)
Hom 53] SL-800 A3 7% AST &4lo] 804+0.7 IU/1
2 et FAdET < silymarin? UDCA AT ROE
G2 A4S B A3 g9 ) ALT &4 t27 0]
364+0.1 IU/12 YEPFOY 58S 33 GaN A g &
109.6+0.6 IU/I1Z &2 &4-& HHTh o] d F7k= SL-300
AP A 56.8+0.1 IU/1E 7438t silymarin} UDCA 4
Frag e F4s Biow SL-800 HA¥wY A4
40203 IU/12 et} 273 fAIS $F02 HIHe
AEE Bt =3 LDHY A& txTo] 10632 +14.6
IU/191 ) kel GaIN 48 0] 2350.010.2 IU/1. 2 YEhd
HE4 1 F 52 25 BYOY SL300 A @l A
17425449 TU/12 F483al, 53] SL-800 Ao 4+
124774115 IU/12 Yoty 4 2T 2o =79 LDH
TELE FAHE AR FAHT =G thxT Y ALP
A& 58424105 [U/1.2 YES oM GalN 2+ 3¢
75304126 IU/IZ tz7ol| Hl8) =& $5& 29t 28y
SL-300 4 @9 ALP &4 2 6005+15.9 1U/1, SL-800 A & 7+
© 5023179 IU/1E VEIY 2 TFH FAE 302 4
HE 4% HYtH(Table 2).

AST (aspartate aminotransferase)®} ALT (alinine amino-
transferase)© ©F7| =4t a-keto acid Abo] €] obr| k7] A o]
Zu)dles 4R FE /]\315./ 7}/ ZAZ Y AR So Wol
T3 181 5 2xEY 23 Y #2271 AA EF
of o] o] 45t T Ao AEHA 2 HAE
stnl, 53] rAg AA%e AxE e AHEHET. LDH
(lactate dehydrogenase)™ @A &4 = AW 2 2
gy Bxsy 9lon, 23 Y By ¥F 2R 99
TAS, AFTSF 2 9y FollA S7idoa 484 ok
ALP (alkaline phosphate)= 14FE o] 2~ H| £ (phosphomo-

N
=3
ol
ol
2
el

12

r{m mlm

Journal of Life Science 2015, Vol. 25. No. 5 543

e

ol off
oo Fr

33

NP
frl
o
2
o

- .
= R ——g‘—

o ALPY 4L 34 T893 1Y,
3

rir ofN ok

-z
)
o

N
N

W o
ot

p
=
o
ot
>
2
ZOL_t‘
N
N

im F[17]& A #A(Kochiae fruc-
Tl 49+ 0] D-galactosamine ©5 F¢
o2 I ASTSH ALT 84| 371 &
MAAZ e b 237t Qlokal &\ glom,
Park 5[28]2 W€ (Taraxacum officinale) 85 FZE°| D-
galactosamine®l] ¢J3 +¢Js}A F7}3 ASTS ALT, LDH ¥
ALPQ] 348 q]z:,Ly,]. .IQ'_/\]:&L FFoF 71-/\/\]74 7+ le
S aRHog B Aolgha A vF Atk £ Choi
[6]< <= (Brassica rapa)7} D-galactosamine | «lfi R RER
<¥ LDHS} ALP &4 < o8t AAste] 3t Aol
g HsaRt 15 Zolgt Husgt & dAToME
D-galactosamine 2 18l @A 3}7 ¢<¥ ASTS ALT, LDH
SLALP 4L tge7] €5 FE= —% 4ﬂﬁ“’ﬂ uf2} EHZ;L
TEOE FAHE Y=
o0& AgTd v ded 3t é‘-’b} x]j{ﬁj:
3| gaso] 2T M AR FES Hole AoE £

SELES

1o o> o

X 24

&7l €4 F%E°| D-galactosamine®l| 93 =¥ 2t
A MAe e g3E doprua 3 24 | A2 ?:}‘%t
3 FeAd gFe 2AAY. 2T AZTFEL 3
+1.0 mg/g & YE O D-galactosamine &2 IH5A & Tor
93 GalN AP 7L 609410 mg/g 2 2804 ZHaksint.
o]¥ & F7k= SL-300 AP ol A 35.1+0.2 mg/g & F4st
A, 53] SL-800 A Fe 321403 mg/mgZ 2|5
Zadte] FAzT e silymarind UDCA A3+ RU:
S FEOR f2Td AT FEE Y . =3
o] satstAd gGEFe 11401 ng/mg Ao Haf =
A& fad GalNT2 22402 pg/mg® £ $2& Bt
HhE SL-300 Ao #atsAd g2 12401 pg/mgE
54 Fawel e via v A5 2o SL-800
AT B A FFo] 11402 pg/mg= ety

Table 3. Activities of AST, ALT, LDH and ALP in the rat pretreated with medicine before inducing hepatotoxicity

Group AST (IU/1) ALT (IU/)) LDH (IU/1) ALP (1U/])
Control 62.3+2.0 36.4+0.1 1063.2+14.6 584.2+10.5

GalN 143.4£0.5™ 109.6:0.6™ 2350.0+10.2" 753.0+12.6"
Silymarin 902404~ 60.1+0.2" 1521.345.9" 6231141
UDCA 93.1+0.17 55.3+0.8" 1668.2+4.17 603.5+10.8"
SL-300 92.0+0.3" 56.8+0.1" 1742.5+4.9" 600.5+15.9"
SL-800 80.4+0.7" 40.2+03" 1247.7115” 592.3+17.9"

+p<0.05, ++p<0.01 indicate a significant difference between the control group and the GalN treated group.
*p<0.05, *p<0.01 indicate a significant difference between the GalN group and the medicine treated group.
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-rE1 Tr?/l 717} B A A s 7 A
‘3}% A A} whgate] AAHRasE S8k A
o) ot EAAZTG7] EAZE 5 oA 71A AR 9
st ARE Atz TAE WY recycling W30l &
st A&H o7 grns YAt AR E SIHIA
A A 24 JAE 2dfste A2 dEA 1] Han
T[] 3 F o ArE st e a9} 2 (Puerariae Radix) 71H %1
< F9stod 1 7159 HIE £A4% 21 24 O A4
9 P40 AABA AAE ] AES A 93 2F &
HogRy 22L& a0z BEd Aolga AAF HE
ATk £ Lee 5[21]2 HF o glutathoine? seleum yeast
< &3 DWP-045 F493t D-galactosamineo]| <&+ 7t
B3 a3E 3903 Ao M DWP-4= ZEAEZ 93 A
Xéfwfc}%ﬂ FFS 72 A A5H wSo] o7 7 &4

< JAANE | ERFeITr Bag v gloh B A
A% D-galactosamine® ¢13] @A 3 d5=HE AA

AAHie e &y dF FE2E A
Hztd A £F2& FASE e BiEd, 53
SL-800 A7 v AdFy Hlwste] ko A AgF

A dket gFol fFofetA W
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Table 4. Effect of medicine on the concentration of the liver lip-
ids against hepatotoxicity

Total-lipid Malondialdehyde contents
Group X .
(mg/g liver) (ng/mg protein)
Control 31.0£1.0 1.1+0.1
GalN" 60.9+1.0" 2.240.2"
Silymarin 42.0+0.7 1.8£0.1
UDCA 43.2+0.1 1.8£0.5
SL-300” 35102 1.2:01"
SL-800” 32103 1.120.2"

YGaIN group : D-galactosamine (700 mg/kg) only treated group.
SL-300 group : S. liberina (300 mg/kg) treated group after
D-galactosamine injection

ISL-800 group : S. liberina (800 mg/kg) treated group after
D-galactosamine injection

+p<0.05, ++p<0.01 indicate a significant difference between the
control group and the GalN treated group.

**p<0.01 indicates a significant difference between the GalN
group and the medicine treated group.
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Table 5. Activities of antioxidant enzymes in the liver of
Sprague-Dawley rats applied with S. libertina extract

Group SOD (Unit) ~ CAT (Unit)  GPX (Unit)
Control 38.45+6.54 22.51+3.01 19.02+2.88
GalN" 31.02+4.32 18.25+4.58 12.33+1.36
Silymarin 36.13+3.21 20.65+1.24 16.35+2.00
UDCA 36.52+4.21 21.63+6.98 14.63+0.78
SL-300” 32.10+6.33 19.58+3.21 15.98+3.64
SL-800" 37.40+5.01 21.65+4.53 17.54+0.99

"p<0.05 indicates a significant difference between the control
group and the GalN treated group.

"p<0.01 indicates a significant difference between the GalN
group and the medicine treated group.
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Fig. 2. The effect of S. libertina extract on D-galactosamine inducible TNF-a production.
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Fig. 3. The effect of S. libertina extract on D-galactosamine inducible TNF-a protein production.
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