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Hepatoprotective effect of fermented Schizandrae Fructus Pomace
extract and Hoveniae Semen Cum Fructus extract combination
mixtures against carbon tetrachloride-induced acute liver injured

mice
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ABSTRACT

Objectives : Present study investigated the hepatoprotective effects and the optimal mixing ratio of fermented
Schizandrae Fructus Pomace (fSFP) and Hoveniae Semen Cum Fructus (HSCF) extract combination in carbon
tetrachloride (CClg)-induced acute liver injury mice.

Methods : ICR mice were orally administered with 200 mg/kg of fSFP, HSCF and mixtures of fSFP and HSCF [MSH
(wew); 1:1, 1:2, 1:4, 1:6, 2:1, 4:1, 6:1, and 8:1] for 7 consecutive days. Silymarin (100 mg/kg) was administered as
a reference drug. 0.5 mL/kg of CCls was injected intraperitoneally to induce acute liver injury. Body weight gain,

relative liver weight, serum chemistry, histopathological analysis, and hepatic endogenous antioxidants capacities were
observed.
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Results :

All diverse combinations of MSH significantly reduced relative liver weight increase by CCls. In addition, MSH

administrations significantly decreased the elevation of serum alanine aminotransferase and aspartate aminotransferase
activities by CCls. Histopathological observation indicated that all MSH treatments significantly reduced the increase of

degenerated hepatocytes,

inflammatory cell infiltration, and histological activity index score by CCls.

Moreover, all

MSH administrations reduced the elevation of malondialdehyde contents, and ameliorated the reduction of hepatic
glutathione contents, superoxide dismutase activity, and catalase activity. Among the various mixing ratio of MSH
combinations, MSH 1:1 and 2:1 showed the most potent anti-oxidative stress, and hepatoprotective effect.

Conclusion :
hepatoprotective effect against oxidative stress.

Present results suggest that 1:1 and 2:1 combinations of MSH is promising herbal formulation with the

Key words :
combination.
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Tablel. The operating conditions of HPLC for schizandrin and myricetin analysis.

Parameter

Schizandrin

Myricetin

CAPCELL PAK C18(MGTD),
46 X 250 mm, 5 um
10 «L
30 C
A: water with 0.05% TFA

Analytical column

Injection volume

Column temperature

Eclipse Plus C18,
46 X 250 mm, 5 um
20 pL
30 C
A: water with 0.05% TFA

Mobile phase . .
B: acetonitrile B: acetonitrile

Detector UV (254 nm) UV (372 nm)

Flow rate 0.70 mL/min 1.0 mL/min
(@8, &, BEHEC X Ro] BgEo] Y. 53 ANTE FEEo|A 2] myricetin TFS 0.34 mg/gl
WAL FEES Y Az SEEol2 284 7] = ZRI= At (Figure 1).
o &Ast 7k Hsase] et A4t Eids| 119 9F°] Wra emal &5 9 U FEE £
Ho], &F&, ArFSIErA(carbon tetrachloride, CCly), = MSH(mixture of fSFP and HSCF)[fSFP:HSCF

lipopolysaccharide ¥ D-galactosamine2 4= 71

4o gt Bogiso] Qs wp oo,

710l 71&%t Hiel o] Qmxpet Sy ZH7te] A4

A= w9 HEee] = 3 ool ot &8 7he
9]

g8 J4 1

I. Al 9 4y

LAYEE 2 A=

9rg @ u|REH(fermented Schizandrae Fructus Pomace:
fSFP, Batch No. fSFP200129) ¥ 3/fxb¥(Hoveniae
Semen Cum Fructus; HSCF, Batch No. HDF200326)
F2E Ee ®FEaztEo(Suwon, Korea)ZHE A|
Frot Ado] Agstgrt. NEARoRM Ta on|

) FEEo| A9 schizandrin ?Fd 2 3RIHE F&
EollA9] myricetin FFS ZAZto] AdAxZ| whEt

high performance liquid chromatography(Agilent Technologies,
Palo Alto, CA, USA)Z 3FIgt T Algo] ARgsleich

(Table 1). 252 83 A& 54 43, 48
enzE; FEF|A9 schizandrin T2 1.2 mg/g,
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ratio(w:w); 1:1, 1:2, 1:4, 1:6, 1:8, 2:1, 4:1, 6:1,
8:11= ZZ9 % BlEel ot HAF 25 A9
o] 200 mge] HEE 54 ¥, 10 mLe] EHdEFT
of s4ste] HEHOR 20 mg/mle] HES sel £
ofof] A2t Myricetin BEF2-S ChromaDex(Irvine,
CA, USA)olM FfistR e, silymarin, olive oil, CCly,
hematoxylin—eosin staining solution, schizandrin F&
& 5 Al AR 7ZIEF A9 Sigma-Aldrich(St.
Louis, MO, USA)ollA] alisto] ARgshGiTt.

2. AYFEY AF U 3 AhEF 24

APFEY FAE Fojo AN F= ZHzh| Azt
& (Precisa Instrument, Zirich, Switzerland)S &

Slo] 2A5te] ZA | (weight gain)S AASIH oM, A
d T2 & Y53 o] B7AE &Aoo HEFEY
ASoR Yie g2 7F Adissdo=z Yepyiqlch

3. AEEEY A 2 A4

6% ICR male tF¢2 14045 @LEQEHI0]Q
(Seongnam, Korea)Z2HE Fstden 170 2%
20-25C, & 30-35%9 Ag3AHAA =83t H
Aol ARgSilH. AT CCly, CCly+
silymarin, CCl4.fSFP, CCl;+HSCF, CClsxMSH 1:1,
CCl+MSH 1:2, CClxMSH 1:4, CCl4+MSH 1:6,
CCly+sMSH 1:8, CCly+MSH 2:1, CClMSH 4:1,

CCl+MSH 6:1, CCL.MSH 8:1¢] & 1410

vehicle,
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Fig. 1. High performance liquid chromatography (HPLC) analysis. (a) Schizandrin standard (upper chromatogram),

and schizandrin in fermented Schizandrae Fructus pomace (fSFP) extract (lower chromatogram), (b)

myricetin standard (upper chromatogram), and myricetin in Hoveniae Semen Cum Fructus (HSCF)

extract (lower chromatogram).

mice/group) 22 FAAEATE 100 mg/kg®] silymarin
(F4 iz &2 200 mg/kge] {SFP, HSCF ¥ o]9]
Hlgd d5(MSH)& 743t B Foistglen, ¥4
7 4 $EE gl oA A7 %ol 147 5
CCL(0.5 mL/kgE =7

S](Institutional Animal Care and Use Committee;
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npQs HAA Ho HujogHe | mlo] AW A

Hstdom UAEZ(Labocene 1236 MGR, Gyrozen,

Daejeon, Korea)E& 5l 8HE S50, 24 A7HA]
—-150Ce| HE#stdct @4 e ALT, AST 42

automated blood analyzer(Model Dri-Chem NX500i,
Fuji Medical System, Tokyo, Japan)& ©|-&sto =34

s,
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oh. mhes BHAl AYEE 39 QdFHAd(left lateral
lobe)& Ea]dte] 10% neutral buffered formalinel] 12
Zgotylet. ol mebdol Emigt H, 3-4 ym= HH
sto] A eehy WS 915 hematoxylin—eosin® =
sk b 229 & AEE Wrlelr] flsto
7+ A9 g9 I AHconfluent necrosis), =4 G5l
4 I AK(focal lytic necrosis), HIZEZFEAHapoptosis), =+

a4 9% % 0RY @3S oz Wik

al
=
2D =

modified histological activity index(HAD) grade score”’&
Zgstgion, B4 THEARES] 4x(cells/1,000 hepatocytes),

HA WA (%/mm?), Aed FEAELO F(cells/mm?)
£ ojnz] B4 Az EPo(Solution FL ver 9.1, IMT

Solution; Vancouver, Quebec, Canada)E ©]&3d] =

“gate] AAIsHAIT

6. A Aot 57

7 274 Vo] APt AEg Ee) slete] 7+
#4Y 4©] malondialdehyde(MDA) %¥& A=At
2 0.01M Tris-HCl(pH 7.4) €9 @ bead beater(taco™
Prep, GeneResearch Biotechnology, Taichung, Taiwan)<
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Fig. 2. The effect of fSFP and HSCF extract combination on (a) body weight gain and (b) relative liver

weight in CCls—challenged mice. All values are expressed as the mean + SD of 10 mice. Significant

versus vehicle group, P < 0.01: versus CCly—treated group, P < 0.01: wversus CCly + fSFP-treated
group, *P < 0.05, ¥P < 0.01: versus CCly + HSCF-treated group, ““P < 0.01. Sily, silymarin: fSFP,
fermented Schizandrae Fructus Pomace; HSCF, Hoveniae Semen Cum Fructus; MSH, Mixture of fSFP

and HSCF; NS, not significant.
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Fig. 3. The effect of fSFP and HSCF extract combination on serum ALT and AST activity in CCls—challenged
mice. Activity of (a) ALT and (b) AST in serum was detected using an automated blood analyzers. All

+

values are expressed as the mean

SD of 10 mice. Significant versus vehicle group, ~ 2 < 0.01;

versus CCly—treated group, P < 0.01: versus CCly + fSFP—treated group, **P < 0.01: versus CCly +
HSCF-treated group, “P < 0.05, **P { 0.01. Sily, silymarin; fSFP, fermented Schizandrae Fructus
Pomace; HSCF, Hoveniae Semen Cum Fructus; MSH, Mixture of fSFP and HSCF.
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=

oSN FEEe] Evle 1, 2011 R

CCly + MSH 1:4

CCly
CCls + MSH 1:6

CCly+ MSH 1:1 CCl, + HSCF CCly + fSFP CCly + Sily
CCly+ MSH 4:1 CCly+ MSH 2:1 CCly+ MSH 1:8

CCls + MSH 6:1

CCls + MSH 1:2
CCls + MSH 8:1

Fig. 4. Representative histopathological profiles of the hepatic tissues. Crossly trimmed left lateral lobe of mouse
liver was stained with hematoxylin—eosin, and observed under a light microscope equipped with camera
systems. Scale bars indicate 120 gm. Sily, silymarin; fSFP, fermented Schizandrae Fructus Pomace;
HSCF, Hoveniae Semen Cum Fructus; MSH, Mixture of fSFP and HSCF; CV, central vein; PT, portal
triad.
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Fig. 5. Histomorphometrical analysis of the hepatic tissues. (a, left) Percentage of degenerative regions and (a,
right) the number of degenerative hepatocytes, (b) the number of infiltrated inflammatory cells in the
liver parenchyma was calculated using a computer—based automated image analyzer. (c) Modified HAI
grading scores were evaluated based on assessment of confluent necrosis, focal lytic necrosis, apoptosis,
and focal/portal inflammation. All values are expressed as the mean + SD of 10 mice. Significant
versus vehicle group, 2 < 0.01; wversus CCly—treated group, ™P < 0.01; versus CCly + fSFP—treated
group, $p < 0.05, P < 0.01; versus CCly + HSCF-treated group, &&p ( 0.01. Sily, silymarin; fSFP,
fermented Schizandrae Fructus Pomace; HSCF, Hoveniae Semen Cum Fructus; MSH, Mixture of fSFP
and HSCF.

of elstol 7+ 22 vie] MDA gk §olail Z7kst

4. 27 onApEr 253 9 Y FEEY EFF Pom, ¥ GSHe| o2 A4z folsk #a
o7} CCLell 9jsf e F =7 | 48k ~EdF ShArh FAtet a4l 2F 224 ) SOD, CAT 24 &
2o wAE FF & CCly Fool efste] SAACR fFolsHAl #4sta
2a enapd FEE, UMY FEE % o9 & ot W de enapy EE, Ui gERo] B

FF7E CClell oJsl] e Ateha] AEFH 20| oA ole] EgtFoof| st MDA %2 4, GSH 3

£ B 7 H3ane UEieAl #lsh] flstod, 571 9 SOD, CAT 84&9] 57Pt TAAcz {9

22 W Adstd ~EFA wh QI 9 a4aol & s vebgdth 53] @a enjapdt 2257 STy

de S, CCLz FaEe AZapidste] it 220 5gHE 1:1, 2:1 FoF9 A%, ¥a on

Al ase Brkek] flstod b =2 W A te} 4F Ap 222, Ui FEE 95 Folwel viske

=% MDAS & SAstalon, WAz Fatet 1At EAHoR gongt MDAS] 3714 74 9 GSH &

2 YA e GSH & 2 ditst m4<l SOD, &, SOD &4k, CAT 84=9 5714 71 &lst

CATe| b 28 i &= SAsAn. CCL 7o Atk (Figure 6).
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Fig. 6. The effect of fSFP and HSCF extract combination on endogenous antioxidant system in the hepatic tissues
of CCly—challenged mice. (a) MDA contents, (b) GSH contents, (c) SOD activity, (d) CAT activity in the
hepatic homogenate were measured as described in method and material section. All values are expressed
as the mean + SD of 10 mice. Significant versus vehicle group, = P < 0.01; versus CCly—treated group, ™F
< 0.01; versus CCly + fSFP-treated group, P < 0.05, %P < 0.01; versus CCly + HSCF-treated group, ““F
< 0.01. Sily, silymarin; fSFP, fermented Schizandrae Fructus Pomace; HSCF, Hoveniae Semen Cum Fructus;
MSH, Mixture of fSFP and HSCF.

e Afste] o9 HF sH[ES EESAt of

v. 2% art.
3etd /71 8AR e CCLle Fo 85 ¥
ARk gdle] o ARTRl Zhedl sholw, 717k weh 348 7 &4 2 RS 52 fhske
AAR oz 7P} Edgt FASNAY] AFEEC] Eot Aog dHA, AAF=ECA I Eeass Usde
A3 73AA Bdo] 2 Agholth?), st 7+ A7 RS FMo Z8EE= =Y 24 F stuelt
FAAelE ot ol g maHolu] RAgo] 09 CCliz 2HJA cytochrome P4SOS] Olste] o
Ao AmA 9 /e oA Y= QI wEhA At=Elo] trichloromethyl radical& dd/4dste] A ohal
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