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Abstract

The objective of this study was to examine the biochemical parameters of hepatic function such as serum level of ALT
(alanine aminotransferase), AST (aspartate aminotransferase), ALP (alkaline phosphatase), LDH (lactate dehydrogenase), and
content of TG (triglyceride) and cholesterol, and tissue immunological changes of the CCls-treated rats with administration
of the mixed sample extract (MSE). The liver weight in CCls-administered experimental control group (EC) was slightly
higher than that of normal control (NC) group. Hepatic damage parameters (ALT, AST, ALP, LDH & TG) in serum of
the EC group were significantly higher than those in serum of the NC and silymarin-treated positive control (PC) group.
On the other hand, these hepatic damage parameters of MSE-treated experimental (E1 & E2) groups were significantly lower
than those of EC group. The number of WBC, neutrophils, lymphocytes and platelets, and the contents of hemoglobin, and
hematocrit in EC group were significantly higher than those of NC group. However, the number of WBC and lymphocytes
in E1 and E2 groups were significantly lower than those of EC group. Also, the collagen developmental areas in the liver
of NC and PC groups by hepatic immuno-histological findings were found slightly positive. Whereas, hepatic fibrous
developmental tissue of EC group was strongly positive brown color band, those of El & E2 groups were decreased.
Therefore, it was concluded that the induction of hepatic fibrous tissue activation had a preventive effect of MSE against
the CClg-induced hepatic damage in rats. However, further study is needed in this filed.
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ItH(Park 5 2011).
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I % X8 G5 (Cudrania tricuspidata Bureau)~= 52| &
ol A, A 2 S8, AAIs TS, EES 5ol £
719 Hel= o4 A8 Eohe 71F0] e m(Choi 5
2009), S-2ute} Rzt M= RAJURE 52 Fo] AFs)
W 7ot 2o ETHoletn eHelA] QITkKim 5 2000). E
3t ubs-o §F2HE(Ankri & Mirelman 1999), 3} 8l 2H-4-
(Ruffin & Hutter 1983), 3¢t % AJ329] &R o] & 7 Belman
S 1983; Shin & Kim 2004), gk} ZH-&(Corzo-Martinez S 2007)
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5 2012; Nam 5 2015: Lim & Lee 2017), Alt= Z8 s, &
o= 5 o] EAm|Ho] thg 3H-E o] 3lal(Alvarez-
Parrilla -5 2005; Stracke 5 2010; Heras-Ramirez 5 2012; Kim
& Park 2013), At} 552 4] 3ol e 9 utol
g, G g3l AdTA 23 7 A (Bortolotto & Piangiolino
2013; Ravn-Haren 5 2013; Jiang 5 2006; Kim 5 2009) 5]
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A13]7]7]+= BenchMark XT automated immunostainer(Ventana
Medical Systems, USA, auto hematology analyzer(Hemavet, HV-
950FS, USA), auto biochemistry analyzer(Thermo, Konelab 20XT,
Finland), refrigerated centrifuge(Beckman Coulter Inc., AVANTI
J-E, USA), mini centrifuge(Hitachi, MIKRO 200R, Japan), elec-
tronic balance(Sartorius, CP224S, Germany), Microtome(Leica,
RM2235, Germany) & AH831STE 1 9] dubrjobse B2
= ARESHTE AlBFES 2014 79 A F57](COSMOS-
660, Korea)S ARSI

2. 28 A|BFEEZ(Mixed sample extract: MSE) XA
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UHoz PSR} FAS, FUE ol Y= AR 4
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<t 2(Experimental 2: E2) 5 5722 B23} o}, mineral oil
I 5 ST A SFEA(CCL, Sigma Co.)E Lee 5(1993)
o W duAEE B3l IF &4 60%E A5t AlF
ke 0.50 mL(0.23 gkg/day), 1.0 mL(0.46 ghke/day), 1.25 mL
(069 gkeday) SIHIAT S AN} ALRTEEL: Eol GG
mineral oilo]] 1:19] H| &2 3|43} AF kg 1.0 mL(0.46
glkg/day)2 A8sto] ECHE, PCE, A8 El, E2Zol&= 1¢
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Folg 341718 AHg sl 7 Felshelch NCZ @ EC
Y A DTE AT kegB(0.25 mUkg/day)y= 7
~r°1 skitE PCole 2t A=AZ 9 ARNEE Silymarin
(SM, Madans AG, Germany)S X85 gkgol]l %30 0.50
mL(0.60 gkg/day)] &S 2 sondeE o]-&sto] - Fols}
At E3E EFA| R FEE(Mixed Sample Extracts: MSE)2]
EoE= 7 &40 §8E ElZo= AF kg 0.50 mL(0.60
g/kg/day), E27toll= A% kg 0.75 mL(0.90 gkg/day)E F
shlth AYEE2 FEANS S04 AR, ARt
¢ = AREGAL T F2 Xﬂ‘l‘} glo] gttt
AHTE AA = R2AIZE A AR &, ether THE Shofl A
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Stk ool EEAFE elntolata e golgiusle) &
9I(IRB 2017-06)& Hto} A x|kt

rlo

4. %!OHol-X-I al )g|2|.°|-x-| =|A-I

2HeN =
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coulter mixer”] $]ollA] 10& o]} T3 & A5 EFE47]
(Sysmex VE-2100, Japan)E ©]-835}o] W& L(white blood cell
count, WBC), & ZL4>(neutrophil count), 3 X 34(lymphocyte
count), T313243(monocyte count), ZAFL4(eosinophil count),
3 F7]F4(basophil count), ZE4(Red Blood Cell Count:
RBC), 4% = (Hemoglobin Concentration: Hb), Z& &
Z|(Hematocrit: HCT), &A%< (platelet count)ES =743}t
=g AP B YRE Ao A WAske] 3,000 pm
5 2 10587 YA E ] (Hanil. Co., HRT-60IV, Korea) & 42
FHLS ASAYFEHEA 7)(UniCel™ DxI 800, Beckman Coulter,
USA)E 0]83}o] ALT(alanine aminotransferase), AST(aspartate
aminotransferase), ALP(alkaline phosphatase), LDH (lactate dehy-
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6. SAHXNZ|

EAA 2 42 SPSS 20.0(SPSS Inc. USA)S o|-&-3to] 3
A, 2, FdEE, AFEL B2) 7H 2ol vl
5t7] 13t dLujR| 24kt A (one-way ANOVA) .2 HF
atc ZF 25 749 *polg H59| }71 18} Duncan's multiple
range testg ©|-§-8ko] AFTEAS AL, FATHA {9

SEL p005E Stk

Hol 9 B84AAT, HolnE, AFAIE 2 A3
£ Table 13} 2tk S84%E APREHEC)] PAT=
FONC)] H18] ZATe S oo} SAHoR §o)

Table 1. Water intake, food intake, body weight gain food and efficiency ratio of CCly in rats treated with mixed sample

extract (MSE)
Normal Control Experimental
Group
NC EC PC El E2

Water intake (mL/day) 51.1242.71° 45.24+3.02° 50.08+2.74° 49.62+5.14° 49.2142.33
Food intake (g/day) 29.62+0.81° 25.95+1.21° 30.11+1.02° 30.18+1.29° 30.62+0.69°
Body weight gain (g/day) 6.89+0.45 5.65+0.42° 6.55£1.27° 7.012£0.34° 7.08+0.48°
Food efficiency ratio” (%) 23.45+1.21° 20.17+1.42° 23.53+1.33° 23.33+1.40° 23.27+1.98°

Values are meantS.D. of 6 rats.

D Feed efficiency ratio (%)=(Body weight gain/Feed intake)x 100.
Values with different superscripts are significantly different (p<0.05) by ANOVA and Duncan's multiple range test.
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St P2 BHPol, FAReR §o3 Aol7t glsiTt A (2002 AtgsheRae] o3t 7F £ AT FRFo] ST
olgre ECo] AWR(EL E2)7F NCZ3} Pc:Loﬂ s B4 T sh900], AL-Bekairi S(1990)& BFoIA G| £4F A
Hom o5t Hadhe A UL, AFH 4o tHEFEEY oo A3 Het g FAE MEol Y
AHEE ECEol va) AFREL E2)T NCZ#} PCEE § o, 203t vl A& o] #AaE Bylvhe 2ot A
Aoz FosHA F7Iete AFoE YEhkth St

2. BI|12A 3. M3I8IY parameter HS

T ABFSEMSE)] A7) FA WA= 9% BF 2t 71 £33 BE 8% A3keHA parameter?] WE-
3t7] 913 A& 2k v A §A1Y BAE S A= Table 33 Zth ECFo] NCZo| H|ste] % ALT, AST, ALP,
Table 29} 2t} 7t FAE AHARWRLEC)ONAM HdtH=  LDHO &/} triglyceride(TG) Y] o] BT {-25HA S7F
T'_f(NC)i']r G E=ZPO ] HISt FAZF F7Fhs FdS SHeU, cholesterol(CHOL) 9] g2 BE oA #o3 #

Fot, FAH G2 AL T ARFEEMSEE TS EEA FUh PCE2 ECTo] HIEke] ALT, AST,

-Er@lf& eﬂ:rL(El E2)o A= NCZ 9 PCZt H|=3HA & ALP9} LDHO| 274 3l TGS o] B {F2o5HA| A3}= o]
&3te e HEr I v " §A 9 A AL A ZE71sol ARENES & 71 Aok Y, PCEI} FASE
FAC YAM BE oA oazte] SAEE2 e A & ARFEEMSE)S Tt AFI(EL E2)o- & EC

Table 2. Effect of mixed sample extract (MSE) on the organ weight of the CCls;-induced hepatic damage in rats

Group NC EC PC El E2
L 11.89+1.69™ 12.42+0.77° 12.19+£1.13® 12.84+0.77° 11.82+1.22%®
1Ver
2.76+0.22° 2.92+0.15° 2.84+0.12° 2.58+0.15" 2.73+0.28%
Sl 0.91£0.28" 0.92+0.23 0.90+0.23° 0.91+0.22° 0.91£0.36"
een
P 0.22£0.13° 0.20£0.14° 0.18+0.92° 0.21£0.12° 0.20£0.21°
0.51£0.14° 0.50£0.27° 0.50+0.44° 0.53+0.01° 0.54£0.01°
Thymus
0.1240.12° 0.12+£0.21° 0.1240.15 0.13+0.11° 0.13£0.10°

Values are meantS.D. of 6 rats, unit: g.

) Absolute weight: g.

? Relative weight: g/100 g body weight.

NC: isovolume of saline.

EC: CClstisovolume of saline.

PC: CCls+SM (600 mg/kg BW/day).

El: CCL+MSE (600 mg/kg BW/day).

E2: CCL+MSE (900 mg/kg BW/day).

Values with different superscripts are significantly different (p<0.05) by ANOVA and Duncan's multiple range test.

Table 3. Effect of mixed sample extract (MSE) on the serum levels of ALT, AST, ALP, LDH and the contents of
triglyceride (TG) and cholesterol (CHOL) of the CCls-induced hepatic damage in rats

Group NC EC PC El E2
ALT 40.7+2.7° 87.4+5.13¢ 46.245.5° 40.142.69° 44.123.8%
AST 164.5+4.6" 199.7+5.1¢ 174.34£2.6 167.1£6.0® 173.5+4.4%
ALP 235.1+36.4° 339.1+26.4¢ 259.4+35.9° 255.8+16.6" 283.5429.3°
LDH 5,685.0+461.8 7,458.5+498.5° 6,226.7+537.8° 5,845.5+479.0° 6,344.5+491.6°
TG 39.7+1.6" 62.66.7° 40.9+3.8° 37.6+4.1° 38.8+2.9°
CHOL 354+4.5" 37.0+4.1° 33.846.2" 34.8+5.0° 33.244.7°

Values are meantS.D. of 6 rats, unit: IU.
Values with different superscripts are significantly different (p<0.05) compared to the C group by ANOVA and Duncan's multiple range test.
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Table 4. Changes of hematological parameters in CCls-induced hepatic damage of rats treated with mixed sample extract

(MSE)
Group NC EC PC El E2
WBC (k/11L) 6,833+17.3 10,416+47.7° 8,355+4.9° 7,8903.5° 8,562+5.8
Neutrophil (k/1iL) 0.68+0.13° 1.93+0.52° 1.25+0.37° 1.35£0.27* 1.41£0.26"
Lymphocyte (k/11L) 6.06+0.97° 8.08+0.41¢ 6.99::0.84" 6.72+0.77% 7.48+0.89"
Monocyte (k/i1L) 0.09+0.03° 0.12+0.10° 0.11+0.10" 0.07+0.02* 0.12£0.09*
Eosinophil (k/uiL) 0.030.02° 0.050.03* 0.0420.06* 0.03+0.01° 0.050.04*
Basophil (k/iiL) 0.01:0.03" 0.0240.03* 0.01£0.01° 0.030.08" 0.0120.01°*
RBC (M/1L) 757.147.2° 778.1£62.9° 785.8+33.8" 745.0+£26.1° 796.5+49.1°
HB (g/dL) 14.84+0.51° 12.62+0.87° 14.96+0.42° 14.84+0.47° 14.77+0.52°
HCT (%) 44.98+0.88" 42.01+1.28 45.04+0.36° 44.35+0.42° 44.25+0.82°
Platelet (k/yiL) 1,038.5£68.6° 827.2+73.2° 1,184.0+322° 1,055.0£25.6° 1,058.4+52.4°

Values are mean+S.D. of 6 rats.

Values with different superscripts are significantly different (p<0.05) compared to the C group by ANOVA and Duncan's multiple range test.
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Table 5. Comparison of SMA protein expression in rat live tissue treated with mixed sample extract (MSE)

Area NC EC PC El E2
Total (1m?) 6,455.6+430.1 7,399.4+512.4 6,478.8+512.4 7,262.2+327.4 7,231.9+262.8

SMA protein (jm?) 224.9+58.7 883.2+62.5 227.5+16.4 432.7+50.6 448.6+40.7

% of SMA protein 2.4+0.4° 11.0+£1.2° 2.49.2+0.5 4.4+0.5° 4.5+0.6°

Values are the meanstS.D. of 6 samples.

Values with different superscripts in the same row are significantly different (»p<0.05) by ANOVA and Duncan's multiple range test

Z7] B vy A2 slold) & 9lon EFF HA|R
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