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Effects of Omija (Schizandra chinensis Baillon) Concentrate on Blood
Alcohol Clearance and Hepatoprotective Function in Rats Induced by
Acute Ethanol Intoxication and Chronic Ethanol Treatment

Chan-Kyu Hanl, Ki-Seung Seongl, Kyung-Won Leel, Sung-Sun Parkz,
Ji-Yun Jeong', and Sung-Soo Kim'

!Korea Food Research Institute
“Research Center, Chong Kun Dang Healthcare Corporation

ABSTRACT We investigated whether or not Schisandra chinensis (SC), a traditional herbal medicine, has protective
effects against alcohol-induced fatty liver and blood alcohol clearance. Two tests focused on acute intoxication and
chronic ethanol treatment were carried out. For the chronic ethanol treatment test, rats were fed ethanol by intragastric
administration everyday for 8 weeks to induce alcoholic fatty liver. Ethanol treatment significantly increased blood
alcohol concentration at 90 min after acute ethanol intoxication. Compared with the two ethanol-treated groups, rats
administered ethanol along with SC extracts showed an approximately 13% increased blood alcohol clearance rate
at 360 min. Chronic ethanol treatment significantly increased serum and hepatic triglyceride (TG) levels, and caused
fatty degeneration of liver. Ethanol treatment also elevated the serum total-cholesterol (TC) level. However, after feeding
of ethanol plus SC extracts, ethanol-induced elevation of hepatic TG levels reversed, whereas elevation of serum TG
and TC levels was not observed after treatment with SC extracts. Ethanol treatment significantly increased y-GT,
aspartate aminotransferase, and alanine aminotransferase activities after 8 weeks. Compared with the ethanol-fed group,
rats administered ethanol plus SC extracts for 4 weeks showed attenuated fatty degeneration as well as decreased
hepatic function test values. SC administration also significantly increased intracellular lipid accumulation in hepatocytes
and reduced steatosis score and hepatic TG levels, as measured by biochemical and histolopathological analyses. Our
results indicate that the protective effects of SC are accompanied by a significant decrease in hepatic TG levels, thereby
suggesting SC has the ability to prevent ethanol-induced fatty liver, by reducing hepatic TG and enzyme levels in
alcoholic rats.
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Table 1. Experimental design for long-term ethanol administration

el SHFTHES A

3 FAFAFTELYL AANA FAHAFZE5HU g of
ethanol/kg of body wt.)S Foldla QuAFHES Fo
Sk 60+, 90, 150+, 240%, 300+, 360%2] &5 ol
2 FEE SA3 AAH d2E FAES 545

AdFE 2 A= SDAE 3 AAGAF, 300 90
A 10v FAEE FARNERI(FA), LvAFE
E(FAG+ v A @ 2T (FA+ B)oZ w8l vk

FAEZF: A PFAL Chivas Regal(&dF-& % 40%,
4% 700 mLZ 3F AT 7|EoE FASAT. =

ethanol/mL of Chivas Regal) 2.2 3.0 mLE F¢]3}%t}.
A mFolgg: FAHF T 0% QvAF=E=E(2 mL,

150 mg)¥ (2 mL)S ZA+%o &3t}

o] YAIEZ (2,500 rpm, 10 min) 3te] A EE
(e}

At dF 49 = G4 (enzyme kit)
Sith.
HIFHEHAIR
A7 FAFAQAELE A |de)E 348 ¢=2e4d ¢
&4

mLE ATE] sgich itz AA7HET) Bt
NBFAL Folat gk ARALE FAHETA),
WAFERTB) L SVRETOOE HPa, ADEF

T AHE AYET 14vkey

LO|XIA|Z
AGol AT

Group Ist phase (4 week) 2nd phase (4 week) Diet
A Ethanol (40%)1) Ethanol (40%)+tap water Rat chow’
B Ethanol (40%)1) Ethanol (40%)+Omija concentrate (150 mg)2) Rat chow
C Control (no ethanol) Rat chow

UChivas Regal (40% of alcohol).
ISchisandra chinensis (Turcz.) Baill. concentrate.
YTeklad global 18% protein rodent diet (harlan 2018S).
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(Chungnam, Korea)ol ] xﬂ%ﬂé kDP onAEHHe & £33tk A3 4ol Harlan 2018S-diet®Z J A2
A Az QU]X} 1 kg& FE710 WL 419 70% LaT Table 29 2t} AFS717F &< B3 Ab R AHg0] 33
A SHTE 7ot 70~90°Cell A A4 242t 23] &= I emAEEES Y 13] A e AT st
oAt Az QH]X}—%%%* oAk & A Aol dHF S T 13] e SAHSAL SAFS i+
712 63°Brix7} %5 #%38}311L, gomisin N7} schizan- ﬂ S7gsto] Ab=egleh. 8571ke] AR 71 HF el 23
drin C9] §e] 40~60 mg/go| ] 5 xFEsteglth Az EollA AdTFAEHOR AL AHT S AFETH
g QM| AsH AL 4°Coll A BAsHA AFol A&t Oi YA - BRE Ak 3F 22S HEste] A
e As A1 FFAR =27 A F THS 549
SSHER2IRHS &2 = —70°Col] EstHA A3l A-&35H3i
A EFATY TEAES AL AT AN E A
Z3}e] 5k tHKFRI-M-13013). 2 dzteix| 24
H3 dFE(ethanol) 3%, @I 1+ 224 F9 T4
HES S Az TR F Fu =8 E(TC) &%, 1+ 75X (y-GT, AST,
AdsEe 2474 H AT 150 g 270~280 g¥ ALT) 2 dH38Lx(CBC)= Table 39 A|AH Zzte] 4
Sprague-DawleyZl 3 3 & TYA A5 =(F)(Seoul, 4 kitE AFE3ste] A3k
Korea)ol| A &Fdtolr] &5(22+2°C), 5 5=(5015%), "
&F71(07:00~19:0002 A TEAIHANA AFF3S] ZF =20 "HE XEEY
th B3 & A5 3~49 TPAIRER HFAIZ] & A S ZF 24 1 goll chloroform : methanol &34(2:1, v/v)<
whe} W3 ¥ (randomized block design) 2 z+z} 10w}, 7}38le] PoterElvehjem tissue grinder(WOS01010, Dai-

14vt A A 2502 Uro] AL Ao Aol F mig A 4 han, Gangwon, Korea)= w}af|slo] 30 mLZ &3 o5

Table 2. Macronutrients of Teklad Global 18% protein rodent diet (Unit: %)
Crude protein Fat (EE) Carbohydrate Crude fiber NDF" Ash Energy densityz)
18.6 6.2 442 3.5 14.7 53 3.1

"Neutral detergent fiber. Pkeal.
Calorie from protein, fat, and carbohydrate was 24%, 18%, and 58%, respectively.

Table 3. Analytical methods of hematochemicals

Method Kit Manufacturer Apparatus Model
Alcohol Enzymatic Roche, Basel, .
(cthanol) assay Ethyl alcohol Switzerland Modular analytics P
. . Lipase, GK, GPD, . . Bayer, Robinson
Triglyceride colorimetry Triglycerides reagents Township, PA, USA ADVIA ADVIA 1650
Cholesterol, total Enzymatic, colorimetry Cholesterol reagent Bayer ADVIA ADVIA 1650
¥-GT Enzymatic, colorimetry GGT Roche Modular Analytics PE
AST (SGOT) IFCC AST reagents Bayer ADVIA ADVIA 1650
ALT (SGPT) IFCC ALT reagents Bayer ADVIA ADVIA 1650
Cell pack, Cell sheath Svsmex. Kobe
RBC (B) Electroic impedance Stromatolyser-FB, ysmex, ’ SYSMEX XE 2100D
Japan
Sulforlyser
Cell pack, Cell sheath
WBC (B) Flow cytometry Stromatolyser-FB, Sysmex SYSMEX XE 2100D
Sulforlyser
Cell pack, Cell sheath
Hematocrit Electroic impedance Stromatolyser-FB, Sysmex SYSMEX XE 2100D
Sulforlyser
Cyanic free hemoglobin Cell pack, Cell sheath
Hemoglobin Stromatolyser-FB, Sysmex SYSMEX XE 2100D
spectrometry
Sulforlyser
Cell pack, Cell sheath
Platelet Electroic impedance Stromatolyser-FB, Sysmex SYSMEX XE 2100D

Sulforlyser
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4°Col A 24A12F AXAA AHE FF31] olE oA
(Whatman No. 7, Whatman, Maidstone, UK)3+ & A2k
< Fste §E BT AAS S ARESglt 333
z2 9] AT F FexH s 47 TG 2 TC 54

kit(Asan Pharm. Co., Seoul, Korea)& A}-8-3}o] #2443}

32 op Y

7t Z=|of Ha|std 2A
7+ 22 AE3Fe] 10%9] formalinol] 1233l %232

- = b
AAF A gum sucrose &Nol| 24A17F F<F 4°Col - 22
AFAAT A7t 2 222 AHALE o] &35t F5
A st W5 Z2AdH7](Cryostat Cryocut Microtome,
Reichert-Jung, Heidelberg, Germany)& AF&3to] 8~10
m FAE WA £ gelatin® & EW A ® Sefo]l =4
BZAZHTE. 100% propylene glycol &9o A 10871 A
g5t & Z439Y. 60°C 280 3+ Oil Red O
working solution®ll A 153 GAS AAg 08 60%
isopropanol® A% 8}% T} Alum haematoxylin 84 2
3 Ae AAF & SRR AT e permountE ©]
g3&to] 2913 5 dn Z(ECLIPSE E600, Nikon, Tokyo,
Japan) .2 #3549t

AYA AL meantSDE FAISIR 3L A He] FA4
Ql ol AAL SPSS Package Program(Windows ver-
sion 15.0, SPSS Inc., Chicago, IL, USA)S ©|83}4 one
way ANOVA(EAHE-4)9] Duncan's multiple testol] 23|
frelghg 7<0.05904 A5l
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o)A WY THIKO0.05). T35 & 300+ dF &
FEE 247 0.045%, 0.020%, 0.033%% Bito] vt
o]F 36089 HF dHAL FEE QU AF I (B)oNA
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Fig. 1. Effect of Omija (Schisandra chinensis) concentrate on
serum alcohol concentration in rats administered orally by acute
ethanol intoxicity. Means with different letters (a,b) in the same
time are significantly different at P<0.05 by Duncan's multiple
range test. NS: not significant.
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Table 4. Body weight, diet intake and organ weight in long-term ethanol administered rats

A" B C
Initial body weight (g) 163.0+7.31 163.3+6.61 164.5+8.24
Final body weight (g) 374.4+29.6™7 368.3428.6 384.0+36.4
Weight gain (g/day) 3.82+1.25" 3.67+1.26 3.89+1.51
Diet intake (g/day) 19.27+1.15™ 18.61+1.34 20.17+0.69
Food efficiency ratio 0.21£0.07™ 0.20+0.07 0.19+0.08
Liver weight (g/100 g bw) 2.95+0.16" 2.84+40.15° 2.68+0.14°

Values are mean=SD (n=14).

YA: ethanol control, B: Omija (Schisandra chinensis), C: control (no ethanol).

Jns: not significant.

’Means with different superscripts in the same row are significantly different at P<0.05 by Duncan's multiple range test.

BTk {8t A W ATHK0.05). - AAA T8 Al AT
o 3 FAE AT A FANESA)G LrAFEET
(B) kol fre Q1 2kel= gl tH(Table 4). o3 A 3=

FANET A5 mid FHE FolFdoms Feke] g
]

FAAMTG) g Atz (no ethanol)©] 22t
mg/dL, 3.32 mg/g of liver tissue® F FHFol1(A, B)
Ho}h FAH SR {olshAl WEkth(X0.05). 1+ 249 TG
ke T FHARAFANNE LuAFEETB)Y FAHY
ZHA) 7ol Zholi= ¢llar Bato] Avtell w8l 26.5% Wk
HFig. 2). 934 F F ZdU2HE(TO) 52 AgT 7ho
oAl Zpol7t gllar, 1k 249 TC &2 F+ F4F

i Frele erAFEEET(B)o] FAHANET (AR 18.8%

o Ao 2 YEFGTHFig. 3). o3k Aies &34 A
W7k 538 3 F X Schisandra chinensis(SC)7F F3
Fo 2 Qld) AsE A 3 249 AA(TG, TCO) &5
160 7
a @ a B Serum
140 1 Liver ré r—
b
120 s g
3 100 ® b 2
(o2} N —
= b la 2
© 80 <
= 3 9"
E N =
60 - E
5 , 2
40 < @
8
20 - 1
0 0
A B c

Fig. 2. Effect of Omija (Schisandr achinensis) concentrate on
triglyceride content of serum and liver in long-term ethanol ad-
ministered rats. A: ethanol control, B: Omija (Schisandra chi-
nensis), C: control (no ethanol). Means with different letters
(a,b) among group are significantly different at P<0.05 by
Duncan's multiple range test.
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EA Q) 2ol glo] 18.8% AT Ao w YElEd, o]&
ATt =T g/kg body wt.)Z SCFEES] F
A71Z2H5F)H B A9 FAHFAF F717F T Aol
Aoz Algdth, APA ol oshd QuAFE

FHAYS) FA2HE £FO) Ght O 2
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2 N,
PR O cA

frolsiAl 7 e 2 IR A% Az o
A|AVEYH(26), Fructus Schisandra chinensis(FSC)2]
dietary pulp®] A N3} A A E-o] Fo37} high cholester—
ol+bile salt dietE wole vh-20] H TG &=} (1]
A g2 @ 3 F ALT &3S AAIZ Aoz 1
ITH28).

F717H8F) FAF A W AFH 1+ 75 A+ Fig.
4~63 72} A9 7fA] A(0) y-glutamyltransferase(y—
GT) 842 A, B, Croll A 747} 2.67 mU/mL, 2.87 mU/
mL, 2.28 mU/mL= Yebstth 23 171(45) T4 5o &
54 y-GT &4 A37(A, B, OdlA 47 4.59 mU/

ol

= 3 = A
W A e gse] 44 S7k= 45 TG &3 57,
A W TGO A #a, gl FU=HE S5 A
o] 9 Ao R BAEYI(27), E3 SCHFEEo] &3
&4 # o 2+ Al A phospho-AMPK$} PPARa®] &
o o]

160 = 3.0
ns M Serum

140 - f
Liver | 25
<
1201 <
5
§ 100 F20 O
(=] 1 —
E 2
o <o
2 80 15 °
E w0 s
® 10 %
n =
40 2
c
r05 &

20 4
ol 0.0
A B o]

Fig. 3. Effect of Omija (Schisandra chinensis) concentrate on
total-cholesterol content of serum and liver in long-term ethanol
administered rats. A: ethanol control, B: Omija (Schisandra chi-
nensis), C: control (no ethanol). NS: not significant.
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W A - Ethanol only
104 B B - Omija a
0O C - No Ethanol

0 4 8

Time (week)
Fig. 4. Effect of Omija (Schisandra chinensis) concentrate on
serum y-GT activity in long-term ethanol administered rats. ns:
not significant. Means with different letters (a,b) above the bars
in the same week are significantly different at P<0.05 by Dun-
can's multiple range test.

180 A HA - Etha}nol only
@B - Omija
160 1 OC - No Ethanol

140 1
120 A
80 -
60 -
40
20 A

04

Time (week)

AST (UIL)
=)
o

Fig. 5. Effect of Omija (Schisandr achinensis) concentrate on
serum AST activity in long-term ethanol administered rats. ns:
not significant. Means with different letters (a,b) above the bars
in the same week are significantly different at P<0.05 by Dun-
can's multiple range test.

mL, 4.78 mU/mL, 2.46 mU/mL=% UEYTE = 28Y &<t
Y FAAFASFEZ(4 g ethanol/kg of body wt.)¢] 1/2
L] FA(Chivas Regal, 40%)& A5 & o y-
GT &4 Ad¥ Batol A 22 72%, 40% S 7tat
W % (no ethanol)S 7% Z7Fsh=d 23t 23
(45 £33 A 43 y-GT FAL B0l 26% 743
FAUYZT(A)S T T ov FAIAR] Aol=
o g3 AFHZ QA 3k &) dojud A EVT
a3 oju) PF:o 2 AST9F ALTYE fel=of ver]
ASTe} ALTY] E442 7HAE &9 A RZ ARSE AL Qi)
2 AFdA AST 42 A9 /A A0)2 95.7~103.3
U/Lela A3 A7](45) ¥ 89.2~101.6 U/LZ A4 7l
Al Aol vlsf e8]8 oA fraskdlen, AE 2U(4F) F
B AolE 98.2~124.2 ULE A3 A7|nt} &Ado] =9k
g, SuAFEET(109.4 U/L)o] FHZ(124.2 U/L)
Bo} o 12% #4238k ALT @48 A8 /A A0)
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Fig. 6. Effect of Omija (Schisandra chinensis) concentrate on
serum ALT activity in long-term ethanol administered rats. ns:
not significant. Means with different letters (a,b) above the bars
in the same week are significantly different at P<0.05 by Dun-
can's multiple range test.
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FAHOR Folg ztol7t UATHIXKO0.05). F AT
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Table 5. Effect of Omija (Schisandra chinensis) concentrate on the complete blood count in long-term ethanol administered rats

Group" RBC? (X 10%pL) WBC (X 10%/uL) Het (%) Hb (g/dL) Platelet (X 10*/pL)
A 6.14+0.32Y 7.85£2.61° 33.37+1.86° 13.61+1.05° 929.7+202.38™%
B 6.57+0.64° 7.30£1.65% 35.02+2.36° 12.58+0.91° 941.8+163.04
C 7.17+£0.42° 6.87+1.49° 38.9742.41° 13.25+0.71% 1005.4+68.28

Values are mean+SD (n=14).

YA: ethanol control, B: Omija (Schisandra chinensis), C: control (no ethanol).
2)RBC red blood cell, WBC: white blood cell, Het: hematocrit, Hb: hemoglobin.
Means with different superscripts in the same column are significantly different at P<0.05 by Duncan's multiple range test.

“ns: not significant.
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Table 6. Description of lipid visualization by Oil Red O staining and steatosis score in long-term ethanol administered rats

D)

Steatosis score Treatment

Group Slide No. Oil Red O staining

-1

A
-4
-1

B
-3
-4

C
-5

1)Reading criteria.

Ethanol (+)

control
3 Ethanol (+)
control
1 Omija (150 mg)
concentrate
1 Omija (150 mg)
concentrate
| Negative (-)
control
| Negative (-)

control

Score 0: observed the steatosis under the 5% of liver tissue, Score 1: observed the steatosis in the 5~33% of liver tissue, Score
2: observed the steatosis in the 34~66% of liver tissue, Score 3: observed the steatosis over the 67% of liver tissue.
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