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Hepatoprotective effect of Schisandra chinensis on
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The purpose of the present study is to determine whether Schisandra chinensis (SC) has a protective
effect on high fat diet (HFD)-induced fatty liver including hepatic lipid accumulation in rats. The
HFD-induced obese rats were weighed after SC extracts were administered through the gastrointestinal
tract at a concentration of 250 mg/kg b.w/day for 5 weeks. After 5 weeks, all of the rats on a high
fat-diet were 36.5% heavier compared with normal controls. In contrast, rats on a high-fat diet supple-
mented with SC were 23.5% lighter than rats fed only a high-fat diet. Although there was no significant
difference in food intake among the groups during the experimental diet period, the body weight gain
of the SC group was significantly lower than the weights of the HFD groups. SC treatment slightly
decreased the liver weight. Reduction of hepatic TBARS contents by SC was observed in rats fed a
diet containing SC, and antioxidant activity was markedly increased in HFD+ SC group compared to
those of HFD group in liver. Moreover, total-lipid and triglyceride contents in the liver of groups fed
a diet containing SC were significantly lower compared to those of the HFD group. High fat feeding
elevated liver cholesterol concentration, but the addition of SC to the HFD rats resulted in the sig-
nificant decrease in liver cholesterol. In histological observation of liver tissues, the hepatocytes of HFD
rats showed a typical fatty liver morphology showing numerous lipid droplets in cytoplasm, whereas
administration of SC reduced the size and numbers of lipid droplets. These results clearly demonstrated
the attenuation of SC on nonalcoholic fatty liver induced by obese rats fed HFD.

Key words : Schisandra chinensis, Fatty liver, High fat diet rat, Lipid profiles
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A= QA= AL glom, 58] HWhE Tk, ILEY, 4
A Agh LA ST 22 v Aghe Hjle R
dHAHA A AAAORZ 1 420 dFEaL 8l
tH(Visscher®} Seidell, 2001). *-zjyglo A=
Age] 431 F7Rt oA A2 Avjer
goZ o3l vul dAlo] X&£AHo7 Z7lE Q)
Aol e, 2010 =RIATF G F2Ab A -2t
2} gl Q9] H|wkEo] F7HE Ao UEon,
H|qEQ1 o] 79 Al Akl vls -, o4t
12? T Fo] HEE 9ol 2uf o] &2
S = HaE Hf 9thLee 5, 2012). H|YF #42 o
Lﬂxl A3 T AW hArs 9] AxHlof] &gk J ol o]
ApzAo A Eo] WAEERZAbu T, 1997
Grundy, 1998), o|& o2 3t v|qF X &A|2] 7|t
o] o]Fo|A|aL §lo}, ool ot FAE-E AT
HiAsE7 o= A& ] AF7E Q=L ITHKim,
2001; Park, 2001).
53] 1h22A2 AU Y fAloll Fagt 71
O 7 AHRAe] At Abste] Ewtdo] xHiE A
722 ) A ZHo] ElushcHPark 5, 2006). o
o ez AT WAL 0% ol oA HET
A Ak vk 9 23] g =1 2o A 2ske
Holke Aoxw &#HA ¢l ow(Marchesini 5, 2003),
AP GA A 7= = SHANE A7) AA A
e MEA ot HAsHA =HH HREolv
et 59 W Ao RE XgE 4 qlong
06) k2] W A|AS5A 3} v|gkato] A
It Asselah &,

rf

of o #HS HA axEHL
2006).

QU|ZNFIK T, Schisandra chinensis)= 57}A]2] Bk
o] thokslA 23lE o2 oA Eeloj o2
oz vl C, §714F it oty #HE SRghEol
U g2 £9] g7 4ET} tEAJopd M) oJFh
2 AE Ad AEAo|tkSung, 2011). E3, ©]E
B o8l gAsHCho &, 2007; Kim &, 2004) =
F7sHIo 5, 2011), E7sH(Parkyt Han, 2004),
DA G Z(Lee?} Lee, 2011) S 72 Ag|@Ao]
FEe Aoz oA gt euR A4 FE2E
LEYAHE Aol e EF Y HE 2
A =g WFH(Ock, 1995), en|A}F =&
TS AR SAES AN AF L EF X
Aol FFE AR TE Eavb QokKimat
Cho, 2005). | Qu|z} ofghe F&E9] 3T3-L1 Al
O AAGAEZRRE APAER 23} A= L
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A Aol AdANA AT B AR A
o] =& Ao By v QtkPark %, 2012). 0|2}
ol Lujats AR Bl ﬂ*?—ﬂ*Eﬂi Alold A9
Aol dF A& Aol BabAl Ao HilEolA
stot. Hbdo] AR Aol wolof ot txz F
A& W] BRE Ats obAZEAl BE7E Aol
2 ol Ao M LAY Aol AFF A 2mAt
s FEeS FolstEzn =23 F AL E,
FAke B4 9 A F4 A Tsde EAGER

ANE R FEEY HZX

L u|RK(Schisandra chinensis)= AetEHx A 2| Y
ANM AitE e At Al F EHY =7
AASHAT. 212}k 500 gofl 3 L] 80% oflgh-a= 7t
sel 24417 ok Alo] ghAlo| mUH80 rpm)

23519ttt 2E2ES wE Fol 12,000 rpmo)|A] 158
5ok QAR F of7elel o v)(Whatman No. 6,
Whatman International Ltd., Maidstone, UK), o]i}ol-S
40°C ofstolA] RN 1T Y BH72 BET o
& 20°Col me) =i Aol AMgsiar.

(1

QO|Xt FEE9 AHEAIOL H

QtEAJotd $+F8 pH differential method (Hossein-
ian 5, 2008)°f we} @ m|z} ofghE F=EEo 1 ml9
0.025 M potassium chloride ¢+&H(pH 1.0)2} 04 M
sodium acetate =N (pH 4.5 ZHZF 7ot HEH
& 5 m= g th3 510 nm 3 700 nmoj| A £33
L A|(Evolution 300 UV-VIS spectrophotometer, Ther-
moscientific, Worcester, MA, USA)2 Z4=Z5 Zhz+
A5t o, F AdEAJo FEF2 cyanidin-3-O-xy-
losylrutinosideE- ©]-&3}o] A AsFS T

g e enR; oEE FEEE 02 um
membrane filter ¥ sep-pak C18 cartridgeso]] A}&| 2 5
I}A171 3 HPLC (Agilent Technologies, Palo Alto, CA,
USA)Z B39t} o|nf ODS Z#(5 um, 4.6x250
mm, Beckman Coulter, Fullerton, CA, USA)S A}-£35}

Fow, &L 1 ml/min, ©]=A &uj= acetoni-
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trile-methanol-water (11 : , Y% VIVIV)E 3}o] 254
nm 3}AFoj| A ELA] o}oﬂl:} i{'_vr‘%;g}?_‘_ schizandrin, go-
misin A ¥ gomisin N (Wako Pure Chemical Industries,
Ltd,, Japan)Z F9Jste] F74 5k

[e]

DawleyA| =% IS TYAH E—;lg—(—r)(Seoul Korea)

o Al Bofdbol o= 2242°C, HE 50+5%, WOV
12A)17H07:00~19:00) 0.2 A5 AAHE FEAF A
A ARSSEATE A 1S Al DFARRR ASA

o, 234 Ao wE d3 ¥ (randomized block
design)© 2 gu}elH 3TFOR Lpiro] A AHo
o uhels o] 53k A Asheleh AEEe 3
AFEH(NC, Rodent diet, Samyang Co., Korea), I A%} 2]
o] Fo|(HFD, 60% kcal fat, #55VXT0038, Samyang
Co., Korea) ¥ @ u|zx} &5 Fo|(MHFD+SC, 250
mgkg bw) o2 SLATh AS 717H Bt B} AlRE
A wol shlen, eu FEE 19 13] 44
Azl B+ Foskdnh. Aol AHEe M 18] 1+

F& ZAAGOY, AF e 4Y pFoz
Hotol A&t Aol ARNES U A% 577
o AFFNFS F Aol HAFOR Lol Ayl
sict
AR .

EAUC M
21, vW)& 7}5}9] Poter-Elvehjem tissue grinder
(WOS01010, Daihan, Korea)= w}afsto] 30 ml=2 A&
3t TS 4°Col| A 24X ARAAH R AL =235+
t}. o]& o¥{(Whatman No. 7)3F & 0114'“*-% F5ko]
|HE 25 AAR Ae ARSI & AE2 2
St SO E 2 RS -,:oHA]Zj & phospho—vamlhn
AFS H7bste] 37°Co A 1587F WHEAIZ] & AR
£ A7IehA] 92 APE dE2 2 5ko] 540 nmof| A
TLEE A5G tH(Frings 5, 1972). SA4X W 4
2 ZAMXHF =48 kit (AM 157S-k, Asan pharm. Co.,

Y2 2] 1 go] chloroform : methanol

Seoul, Korea), & ZY2HE B4 & Y 2HE
=748 kit (AM 202-k, Asan pharm. Co., Seoul, Korea)
2 7k2t s,

TZADLE &g J PA0L &

fl
0x

53

Jl

7422 = AT e 9 spAlel B =R
2 93}9] Uchiyama®} Mihara (1978)2] HlHol wha}
7422 1 gof 1.5% KCl 8492 7181 10% 72N
Al zskiek. A A dHiekE oS Yagi (1984)9 ‘ﬂJ
of we} & 0.5 mlof| 1% phosphoric acid 3 ml
0.6% thiobarbituric acid £ 1 ml X} =2 715}
I B T 0SC SaApolA 4527 WA AT
ojuj AYAJ= malondialdehyde (MDA)E butanolZ 0]
B4 31 ol FEE S5k MDA 13

2 FFE29l 1,1,3,3-tetracthoxypropane (TEP, Sigma
Co., St. Louis, MO, USA)2 AFZ3}0] TBARSZ:(mmol
MDA/g)©. 2 e it}

o] gArsh TS FAAL 100 ulof pH 7.4
o] 100 mM tris-HCl 2Fo8 2 0.5 mM2] 1,1-di-
phenyl-2-picrylhydrazyl (DPPH) &2 Z}Z} 4 ml¥
745t ok 37°COlA 1587 HESAIFTE  of7]o)
chloroform 4 ml 7}8fo] REA 7] E]—— 4,000 rpmo]|
Al 1087 YA AIA  chloroform3S  3]423}¢
517 nmojl Al FF=5 S5t e, Alg J7HEe 5
7] S =H(%) 2 YR ATHLimt Lee, 2004).
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Z&3}%] 4% neutral buffered paraf-
ormaldehydeo]] 1A sFATE 1A H 7F 222 S5}
o] mAML HAT Z 70, 80, 90, 95, 100% ethanol,
xylenes ©AH=E ARESte] "polt FHSt WAS
A3, paraffin embedding center (Leica, Wetzlar,
Germany)of| 4] (s}t 3A4] 27| (Leica,
Wetzlar, Germany)S ©|-835}0] me}dE2S 4 um=E
uhgstiet. AHE XZ2 xylene, 100, 95, 90, 80,
70% ethanol®] ©HAZ Euleldyt s4=uA4LS AR
3 hematoxylin®} eosin®. =2 FMS} 3!, permountE
o] &35to] B3t 5, &wu|7(Leica, Wetzlar, Germany)
o= ek
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£} =24 mg/go] ¥t} 8] 12 schizandrin, gomisin A 2 N S5
o] 3227} EAEgon, 77t 67, 2.3 2 33 meg
= AT 3~53) whE ZAele] WsEEWA  ©= schizandrin®] Fo] 714 wlth
2 Yepfigicy. z Adate] digt {948 A3
SPSS 120% AR8sto SALEAS & F P<00S 5= g gz o) 28 2 2 5T
]| A Duncan's multiple range testE A A5} th
A Aofof| euA} ogkE FEES Foltt 2
S Aol A% S, Aol B g 9 T FHE
2 =g A= Table 29 2T 1Y 2]0] AT
A A o] th2H(HFD)o] A/gH(NC)ofl vl -9
QNIXt FEEQ| HEAOM T AT ¥ A2 o Ll 228 FolZHFD+SO
NC @ HFDZ} 91247k ¢igieh. 577ke] AL%7]7)
Qujz} 80% olehE FEE T UEAHd H 2l F AT F7HES HFDZOlA 7 wWeten, en
O SHES Table 13} 29kt QHEAJOP RS 39 A 2ZEo| Fo|m HFDZO| Hs] o4l A4S
Helom, o] §&% HFD+SC-of|A] HFD<-o] H]
ol frelgom vk
Table 1. T(;tal icl.nthocyaninf ;r;ld ligdnansh .conte.nts in the 80% bR 0] & ZTe HAFFo| 3.13 ¢g/100 g bwE
ethanolic extract of Schisandra chinensis 7]’;53]' Z}"}\l‘Q‘D:] HFD‘{r__"O] %Q/IE,QE ‘lr'i‘%l\'l:]' EU]Z]-
Content (mg/g extract) 225 Jo|ZL 377 /100 g bwo & HFD=Lo] 1] 3]
Total anthocyanin 3.90+0.04 Lolxorg ZrAaElo]l @u|rl 2&EQ FJo|&E 71X
Lignans Schizandrin 6.7+0.03 2 = 212 o] xFoF tol Ao ==
Gomisin A 2.340.02 =1 5 X] = ;\(213101 ‘—|}J\7] Uﬂ"\l’.ﬁl )\v«i T o%]:]—~
Gomisin N 3.3+0.02

Table 2, Effect of Schisandra chinensis for food efficiency ratio and liver weight in rats fed a high-fat diet

NC* HFD' HFD+SC*
Food intake (g/day) 21.05+0.35"" 19.65+0.77" 20.56+0.53™
Total body weight gain (g/5 weeks) 153.0+£10.45" 244.0+17.06° 185.0+14.64°
FER® 25.94+1.34° 4431+1.37° 32.111.72°
Liver weight (/100 g b.w.) 3.13+0.17* 4.00+0.13° 3.77+0.12°

*Group fed normal diet. TGroup fed high-fat diet. iGroup fed high-fat diet with Schisandra chinensis ethanolic extract by 250 mg/kg b.w. *Food
efficiency ratio. ' Values are mean=SD (n=8). Values in a row sharing the same superscript letter are not significantly different at P<0.05. NS: not

significant.
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Fig. 1. Effect of Schisandra chinensis for the lipid profiles in liver tissues of rats fed a high-fat diet. Values in a row sharing the same superscript

letter are not significantly different at £ <0.05.
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0!

7t XEO| K= NE = Yoz 2 0|}t
I Aolof eu|x} ofE-E FEES ST T XAt 2N

ojgto] AR & kx| O] F AA, FAAAY H F

S AHE TS BA% d3k= Fig 13 2o & eur} 2250 Fo|7} uxW AolA 31F 9] 7t

A4 FeFS HFDRo] AAfwtel vlal oF 14v) F= 22 Y 2& Hzlof| vjx]= JFS ot 7] $sted

=9Fom, HFD +SC+t-2 28.00 mg/g & = HFD-o] H] Adfatglel B 9 37 =& AT A= Fig

8 fojHoR ottty FAAAY L HFDIo) A 20} Ak A4 AlolE Folgh 9 1hxA2 F4AA

7P ko, enAt &5 Jol Al 23y WS FHoE APAQ 622 WA hepatic

AatET foldog A S Btk & & cords& HojFow 23t AgAME vepd dHhH

HAHE 552 HFDWo A 557 mg/g o & 7V = 60%2] 1A Ao]E Fols HFDZS 53 Ao

orom, AAra 9 HFD+SCw2 3.79 U 4.06 mg/go B2 ¥stal ekl zvtEo] EREG = A A

&2 HFDZof| HejA= FoHo= wgloy, & Q2 P E H T olof vlske] LA Alo]

7He] foAt= ATk of eujz} otE FEESE Folt AYL(HFD+SC)
o] 9= 1 AA 2R A 9] ) d Fzlo] m|ekstal

2EN0| NFUMOIE oY B JAO 2y SEH AFAZSH SAE 2183 Wwe d £
ATt webA xR o] ZAYEHTHAQl TRk Aut

Ay Aol eu|z} ofghs FEE FolA| xR I} Aozttt Qu|x} FEE9] Fol

A o] A atikshHe e TBARSHC.E UERY S 7F TMES] AxA AFHEZEES TRAFOEH

), DPPH 2tz &7 o] 2|5t H4lst &4dS 543 A7) A 2kt Qe AR EdE T

ZAT}= Table 33} 2o} A AiskE k2 A4

of Blaf 60%2] LA’ A]o]& Ho|gt HFDO A &

ojon Z7lEo, Qulx 2EE Fo|A| HFD I

ol vl 17% Y =2 {2231 A5 H ot HFD

+SCEO] FAFSE BAE HAT(45.55%) T ke o] onlx} ogg 2E2E % enxe)

Jo A}
fu o O
w23k folAbe flglew, HED o wisiA &4

Table 3. Effect of Schisandra chinensis for hepatic TBARS contents and antioxidant activity in rats fed a high-fat diet

NC* HFD HFD +SC
TBARS (mmol MDA/g) 153.45+10.52°" 225.67+17.78° 187.23£9.87°
Antioxidant activity (%) 45.55+334° 38.95+2.57" 50.87+2.65"

*Refer to the Table 2. "Values are mean+SD (n=8). Values in a different group sharing the same superscript letter are not significantly different at P
<0.05.

NC* | HFD " HFD+SC

Fig. 2. Representative photographs showing liver tissue histology in rats fed a high-fat diet. *Refer to the Table 2.
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Astgon, mAH 2]0](60 keal fat diet)S o]
A7) 250 mgkg bwd 577 7R
Nol &g, (2o AW A, AWINE T,
Aaret B4 W 7EAY AW Y2 YRS sl
Qulx e FETo] TAY Aolo] ofat vk

2
o
£ o

AZEon], oo Bems vi 28 A 4
Rol QhEAlobde e B4 e A% 7154
1:

1988), A|WAF g4 Ao mIpH ol Biv) Q)
T(Na 5, 2010). ©]2-0] gomisin N-& 7HbA|Eof tf
3 Eo]Z|Ql Fa|oA| AItet AVIAE A =
30 (Yim 5, 2009), AFAElEkAof| o8t 7F 54 f
Al 8% GOT, GPT &4 W3id avzolzhs
H%E QtHKim 5, 2008). waha] @ujxpe] SHEA]
obdx} 2wt FEE 7b 7 Al BHo] AU
HAOoZ oAt

= o] &3 A F
2150l g A= ol
FolAaL ot eu|Rb= AF TR SHoflA ZF
B3 F3KLee, 1995), LDL-ZH2HE *3HLimd}
Lee, 2004), 76K Parky} Han, 2004), 31X =
(Ock, 1995), 59 Aej&ido] LA qlou,
o] ZHo|AL AR Ba) ojATAo] Bug u}
Q1o w(Park &, 2012), 7FXA] =
A7 oASE BAT QTR vju]si

2 AFoAe enA} oehE FEEC] AWAEZ
23} AAZAo] o, F HE IgE 9 SehE
ol= AEo) ogt gatst &t in vivoollA B
= 9 FYAHE Asto] aapAo|fdtk= A
T AIHPark 5, 2012)0] oo} Fr=xZ|o] A A&
H3E B4 5o S 2EEY gert £ 1

A % gd 8

14 Aolo] elgt DAWS HE AXoIA th 2ol
vl euja} A4 FE5F Folde 1t S Wl
S35 molA) gorot, ARl FHE
of Bl oo FaAl Ao Hixo gt
(Ock, 1995). WhHof| o] AtofAl= - F=kell )
60 kcald=9] 1 A|HF o]0 o5 Hjuk 8% 3 FH o
A Lot oflgky &5 FolA A VIR ¢
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