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Therapeutic Effect of Hovenia dulcis Thunberg Extracts and 6 Types Herbal Extracts
on CCl,-induced Chronic Organ Damages in the Rats-Liver and Kidney
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Abstract : This study was conducted to clarify the effects of the Korean raisin (Hovenia dulcis Thunb) extracts and
polyherbal extracts consisted of 6 types herbal extracts including HDT (HDTmix) on CCl, induced organ damages.
Extracts were prepared by autoclave (121°C, 15 psi, 3 hours) and filtered with nylon cloth and filter paper then freezing
dried. Male Sprague-Dawley rats (200°&20 g) were used as experimental groups, which were divided into 5 groups;
intact control group (100 mg/kg), CCl, dosing group (100 mg/kg), CCl, dosing after HDT extract dosing group (100
mg/kg), CCl, dosing after HDTmix dosing group (100 mg/kg), Silymarin dosing group (5 mg/kg) after all test articles
were orally dosed once a day for 28 days. They were sacrifiled under ether anesthesia. HDT extracts and HDTmix
dramatically inhibits the CCl, intoxicated hepato/nephropathies with immuno-suppress changes on the spleen. They
showed more dramatical protective effects on most of specific organs compared to that of Silymarin 5 mg/kg except
for hepatoprotective effects in which, quite similar effects were detected. In addition, HDT extracts showed synergic
effects with other types of herbal extracts because HDTmix showed more favorable protective effects on the all specific
organs showing CCl,-related histopathological changes compared to HDT extracts.
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Table 1. Changes of AST levels in Intact control, CCl,, HDT extracts, HDTmix, Silymarin groups of rats

AST(IU/L) levels

Group ID
7 day 14 day 21 day 28 day
Intact control 60.00£2.00 51.5040.70 49.66+5.50 43.33+3.51
CcCl, 68.831£21.34 70.20+12.55” 79.00+27.52 79.00+27.63"
HDT extracts 61.16+15.22 65.16+25.53 60.50£22.30 56.83111.10
HDTmix 65.50128.66 47.00+25.20%* 40.75£7.93"* 39.60+8.56*
Silymarin 62.50£66.16 66.00% 16.08 45.75+25.79 41.20+13.31%

n=6; Mean * S.D.;*p < 0.01 and **p < 0.05 compared to that of Intact control by students' ~test; #: p < 0.01, ##: p < 0.05 compared

to that of CCl, group.

Table 2. Changes of ALT levels in intact control, CCl,, HDT extracts, HDTmix, Silymarin groups of rats

ALT(IU/L) levels

Group 1D
7 day 14 day 21 day 28 day
Intact control 32.66£3.51 25.00+4.35 23.00+10.44 20.33+2.08
ccl, 38.40+7.56 35.16+£7.11° 34.50112.40 26.16+3.54™
HDT extracts 33.20+6.80° 29.60+7.47% 22.80+16.18 19.4016.76
HDTmix 30.16+10.85* 25.83+10.40 15.75+£3.20% 14.83+5.38"
Silymarin 29.20+13.25 29.16+17.24 23.00+8.03 18.00+4.33*

n=6; Mean = S.D.; *p < 0.01 and **p < 0.05 compared to that of Intact control by students' #test; #: p < 0.01, ##:;p < 0.05 compared

to that of CCl, group.

Table 3. Changes of ALP levels in Intact control, CCl,, HDT extracts, HDTmix, Silymarin groups of rats

ALP(IU/L) levels

Group ID

7 day 14 day 21 day 28 day
Intact control 395.00+45.39 409.00£236.86 283.66+27.59 275.00+108.30
CCl 543.16+268.26 531.33+273.85" 349.50+120.11 378.00+81.44
HDT extracts 535.50£217.77 509.50+164.87 250.33+74.82 294.00+45.41
HDTmix 402.00%177.55 375.60+ 78.36" 238.00+25.84% 231.57+21.83*
Silymarin 434.40+99.64 364.4178.93% 292.60+86.96" 282.33+71.42

n=6; Mean = S.D.; *p < 0.01 and **p < 0.05 compared to that of Intact control by students' #-test; #: p < 0.01, ##:p < 0.05 compared

to that of CCl, group.
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Fig. 1. Histological profiles of the liver in intact control(a, f, k,
p), CCL, control(b, g, 1, q), HDT extract(c, h, m, r),
HDTmix(d, i, n, s) and Silymarin(e, j, o, t)-dosing groups at
T(a~e), 14(f~j), 21(k~0) and 28(p~t) days after-dosing. All
H&E stain; Scale bars =200 pm.

Carbon Tetrachlorid® 2 F Ra} T A7), AV &4 SURIRER F28% 65 o] Foir) ZaHeishawst  3y7

(Table 4, 5), 53] HDT extracts Foi+oll H|dte] HDT
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1560.66 %2 W32 LERd ¥, HDT extracts 420l
Ae ojd izl vis] Zkzt -23.49, -17.88, —46.32 ¥

Fig. 2. Histological profiles of the kidney in intact control (a,
f, k, p), CCL, control(b, g, I, q), HDT extract(c, h, m, 1),
HDTmix(d, i, n, s) and Silymarin(e, j, o, t)-dosing groups at
T(a~e), 14 (f~)), 21 (k~o0) and 28 (p~t) days after-dosing. All
H&E stain; Scale bars =200 pwm.
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Table 4. Changes on the percentage of hepatic degenerative regions(%/1mm? of hepatic parenchyma)

- OPHA] - TG -
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Days after test article-dosing

Group ID
7 days 14 days 21 days 28 days
Controls
Intact 2.20+1.42 2.6711.86 4.01+3.53 2461291
CCL, 78.85+9.53* 80.79+10.21* 43.68+£4.35% 40.88+ 8.80*
Dosing groups
HDT extracts 6033+£6.37% % 66.35£9.19% # 23.45+7.21*%* 1522+4.52%*
HDTmix 4523+6.52%* 57.67£9.06%* 15.00+4.42%* 12.85+2.85%*
Silymarin 61.94+12.54% # 4620 10.81% # 23.56+3.96%* 11.30+2.04%#

n=6 Mean S.D. * p < 0.01 compared to that of intact control by MW test; # p < 0.01 and ## p < 0.05 compared to that of CCL, control

by MW test

Table 5. Changes on the number of hepatocytes in the centrolobular regions (N/1000 hepatocytes)

Days after test article-dosing

Group ID
7 days 14 days 21 days 28 days
Controls
Intact 8.67+4.84 11.83+6.88 11.00+10.51 6.831:3.19
CCL, 765.00+ 78.71* 782.00+ 104.57* 65.00+32.08* 20.33+£4.23*
Dosing groups
HDT extracts 592.00+78.87* * 602.17+ 86.11% * 41.33£11.43*% 17.50+ 11.47*
HDTmix 47033+ 115.79%* 561.67+81.02% * 21.83+3.49* 10.83+£1.17%*
Silymarin 563.33+9326% 422.50% 102.39%* 28.33+£528%% 13.67+8.29%*

n=6 Mean S.D. * p < 0.01 and ** p < 0.05 compared to that of intact control by MW test; # p < 0.01 and ## p < 0.05 compared to that

of CCL, control by MW test

Table 6. Changes on the percentage of kidney degenerative regions(%/1 mm? of kidney parenchyma)

Days after test article-dosing

Group ID
7 days 14 days 21 days 28 days
Controls
Intact 7.50+4.45 5.36%4.19 9.83+3.38 491+4.53
CCL, 42.07+13.86™ * 64.63+6.13%* 68.65+8.04*%* 74.82+6.16%*
Dosing groups
HDT extracts 22.81+5.75% 4212 6.77%* 33.69+4.46% " 37.17£15.65%*
HDTmix 2244+6.11% " 33.09+6.27%* 2791+651%" 20.62+10.30%* *
Silymarin 41.77+12.19% 66.3317.63* 55.66+8.93% # 50.214£12.37%*

n=6 Mean S.D. * p < 0.01 and ** p < 0.05 compared to that of intact control by MW test; # p < 0.01 and ## p < 0.05 compared to that

of CCL, control by MW test.
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Table 7. Changes on the number of abnormal Glomeruli showing vasodilated atrophic changes(N/100 Glomeruli)

Days after test article-dosing

Group ID
7 days 14 days 21 days 28 days
Controls
Intact 2.671+2.07 2.17£0.75 3.00£1.79 3.50%£2.07
CCL, 54.50115.48%* 67.17112.66%* 66.17+£9.52%* 74.33+8.14%*
Dosing groups
HDT extracts 36.67+4.68% # 45,50+ 11.45% # 37.00+7.10%* 24.67+4.32%*
HDTmix 26.33+£5.47% 4050+ 1.87%* 18.00+3.58** 15.17+2.40%*
Silymarin 54.00+9.01* 68.33+9.58* 47.8316.59%* 45.83+8.26%*

n=6 Mean S.D. * p < 0.01 compared to that of intact control by MW test; # p < 0.01 and ## p < 0.05 compared to that of CCL, control

by MW test.

Table 8. Changes on the number of lymphoid follicles (white pulp) in spleen(N/cross histological sections)

Days after test article-dosing

Group ID

7 days 14 days 21 days 28 days
Controls
Intact 29.00+6.54 33.17+5.00 37.67£5.20 30.671+6.28
CCL, 16.33+£3.33%* 22.50+3.94% # 20.33+2.16%* 18.83+2.86% "
Dosing groups
HDT extracts 17.00£2.83* 21.67£4.89%* 21.00+1.41* 26.50+5.43%
HDTmix 27.33+3.20" 37.83%5.15" 39.331+6.35* 41.33%2.80%
Silymarin 16.83+3.19% 22.0043.90% 18.33+2.66* 19.004+3.03%*

n=6 Mean S.D. * p
of CCL, control by MW test

< 0.01 and ** p < 0.05 compared to that of intact control by MW test; # p < 0.01 and ## p < 0.05 compared to that
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Table 9. Changes on the diameters of lymphoid follicles(white pulp) in spleen (~m/follicles)

Days after test article-dosing

Group ID
7 days 14 days 21 days 28 days
Controls
Intact 452.68140.60 439.71+79.66 477.97+52.96 495.76+67.54
CCL, 279.60+41.47%* 294.85+37.44% * 289.17+45.40%* 320.38%69.06* *
Dosing groups
HDT extracts 308.08+58.18* 408.73+69.42" 388.44+80.17* 438.76+87.25"
HDTmix 399.60+ 80.27# 439.49+36.21* 538.62454.30* 530.74+57.99*
Silymarin 251.24+50.21* 310.79+21.60%* 302.29+16.88% 313.55+77.96**

n=6Mean SD. * p
of CCL, control by MW test
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silymarin T ZHzb —10.14, 541, 454 3 -2.13
%< WHsE ST

o E

B AdoMe SR ds} 55 Ak dF FEEO]
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mgkg FHAZLE BRI APEdS 19 134 2847
ATES sgon, A3 7Y, 149, 21€ 2 2890 FAA
glakd, 228ty 2A G AFEAAAE A
748 N EAQ silymarin® 27)Ak] AR schizandrin?}
AV Q1F FAEARA FEFH AT TTHF o
2 A8 37} 2z, ddoide Tk 8] S8
IANA WSS AT, s i 0S4
7% Kupffer cell 34& 53 7454 A=EH7 3
B ESTh(16).

&8 wod 7VWEA 4 ALT, AST, ALP
Zo|| Zrtshed AER ARG o]E TASE Al
FA] BrEEE Aos ByE 9Uek9).

1504 ALP $+X)& HDT extractsollA= AE 28
o] CClol Hlste 7HAE0oH, HDTmix?2 28 14
ool 528k (p<0.05) Z2E UeRSIth ZH(18)y2 HE
URFHAEL B3t A ALT, ASTEAA 7L tjz=Fe| H|st
o CCLE T8 RERA EA8] F7HEAGL Bt
Fow ol9] oy AF/IEE A& 9 R SEA F
A ZoA A AFAES Bysgch B AdAFM=
HDT extractst 2 HDTmixZol A% AST, ALT E4%|7}
Solst kA2 Yehdul AF71x|9] niet dxjske A
2 AZtEY E3] HDTmixolA] thE&Fel viste] gt
32 vepd de AR AR e N2 ARE

Jo

g

w10 o ol
) R
o
l‘ll‘ oL

nﬂ__n

&

N

|7

3!
4

r}mr
L o

@)

< (.01 and ** p < 0.05 compared to that of intact control by MW test; # p < 0.01 and ## p < 0.05 compared to that

A gog t& ArEojord HAE Azbert

Park, Shukla, Valcheva 5(13,15,20y2 AMFSIgATFo o)
oJsled M2 FESL FEAE FAE 2 2ETHAE AL
AZo] #AFHATKL Ak B AF A7 9A] sTE
322E FolZoMs 1447k THE] T3} GSHE
Ag 2 29544 FAAF Lde] HAFJoH, 21U8FEHE
2368}l 2]3)k pseudolobulation Fde] A€ ol& AF
A9 By} dXshs ARE FFEG.

ARG F2E 2 UhREs) FEEE £ 6
Zo] Aok Bl FEE0] AlHEA FHE fdE Fo A
7] &4 HAE F¢E 2AHHE ¢ ZAFHAHF
2 Gl thel B3 Az BE FoFolA wiA thE
o ma) AR 7 WA ARG AUt Tl TARE Y
Y] AFAEtgen, E3) HDT extracts Fowo] Bk
HDTmix FojZo] R} g3 a3E Jepidich siv
ndu) @ Fof HIE BoFoMe AF 7 45H A 7
7k uhA T vs) AFelM =24 AL, FEAES
g 2 ARst QgER e el A ¥
7} ZAAEtke o) Rae) AR VERZEL(8,19,20), ¥
Aol FZad BA5F) 299 A 524
(10,11,14)0) AAHAART, 7+e) BRsh &7 A &
o] z¥ye|sty Wiy} ZE AlGsies RoFodA Fo
7URE FFHNU, o1 AW WSkel histomor-
phometry Blshe Hlwa 2 A== AFS YeiATh

ufetr] oldF Ashe AF/A Base] A ¥ A=
& A EA 659 Feke HDT/E MR 5285 e
A Aoz AlgHd.

e
2

2
5)-
=

s

o

d E

ARG 2283 659 dtekdle] E8o] AlgstE
Az g 74 A 9 HAREGAA) Sl giE s
S golry] Yt AP A= v 2t

L REEe $28 9 UIVREY FE2ES £
622 Ao Bt FZEo|M AST, ALT SA7t folsh
A8 Jehdul o8 Ak A7 9 B9 dA|s=

e

e



Carbon Tetrachlorid® 2 2 Ra] T 7@}, AP9) £44] VRS $255 65 A T 22gejeds 391

Azle Aztes 53] HDTmixzZol 288 &4 Yepd
e A PERA B AzE AR gog
Aslofore FA% AlgaTh

2. 2ATE 9 ZAFeAZE A7l R
2% 9 o} ¥Rl 742 AAT YA A7le] B
vEEIrt Aeiekd 5 mgke Folizel Hste] HUG w3t
2 Uehd 02 QAR H} oleis AHe SRR *
B9 Esb} /1Ee) Aok 2EEe) £ g8l 2715
Aoz B} A% 7170 BeleiE goBE A
29l A7t oY Aoz AZH

o o)

e

3

i
o
o

a

—

. Cha JY, Kim HJ, Cho YS. Effects of water-soluble extract
from leaves of Morus alba and Cudrania tricuspidata on the
lipid peroxidation in tissues of rat. J Korean Soc Food Sci
Nutr 2000; 29: 531-536.

2. Dogukan A, Akpolat N, Celiker H, Ithan N, Halil Bahcecioglu
1, Gunal AL Protective effect of interferon-alpha on carbon
tetrachloride-induced nephrotoxicity. J Nephrol 2003; 16: 4-
81.

3. Han EG. Effect of Codonopsis lanceolata extracts on
carbontetrachloride-induced ~ hepatotoxicity. ~ Yeungnam
university. 1996.

4. Jeong CH, Shim KH. Chemical components in leaf and fruit
stalk of Hovenia dulcis Thumb. Korean J Postharvest Sci
Technol 1999; 5: 469-471.

5. Jirova D, Sperlingova I, Halaskova M, Bendova H,
Dabrowska L. Immunotoxic effects of carbon tetrachloride the
effect on morphology and function of the immune system in
mice. Cent Eur J Public Health 1996; 4: 16-20.

6. Jungyakdsajon. Sohakkyan. Sanghae science pub. 1985: 413-
415.

7. Kim DD. The therapeutic effect of Hovenia dulcis Thunb

extract on CCl, induced

8. Kim OK. Protective effects of extracts of Diospyrus kaki.

Folium against hepatotoxicity in carbon tetrachloride
intoxicated rat. J Korean Soc Food Sci Nutr 2001a; 30: 97-
101.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21

. Kim TJ. Korean resources plants. Seoul National University.

1996: 72.

Martinez-Mier G, Toledo-Pereyra LH, McDuffie JE, Warner
RL, Hsiao C, Stapleton SR, Ward PA. Exogenous nitric oxide
downregulates MIP-2 and MIP-lalpha chemokines and
MAPK p44/42 after ischemia and reperfusion of the rat
kidney. J Invest Surg 2002; 15: 96-287.

Miguez MP, Anudi 1, Sainz-Pardo LA, Lindros KO.
Hepatoprotective mechanism of silymarin: no evidence for
involvement of cytochrome P-450 2E1. Chem Bio Interact
1994; 91: 51-63.

Ozturk F, Ucar M, Ozturk IC, Vardi N, Batcioglu K. Carbon
tetrachloride- induced nephrotoxicity and protective effect of
betaine in Sprague-Dawley rats. Urology 2003; 62: 6-353.
Park EJ, Jeon CH, Ko G, Kim J, Sohn DH. Protective effect of
curcumin in rat liver injury induced by carbon tetrachloride. J
Pharm Pharmacol 2000; 52: 437-40.

Reynolds, J.E.F, Martindale(the extra pharmacopoeia), 29th,
The Pharmaceutical Press. 1989: 1613.

Shukla S, Bhadauria M, Jadon A. Effect of propolis extract on
acute carbon tetrachloride induced hepatotoxicity. Indian J
Exp Biol 2004; 42: 7-993.

Singh KP, Zaidi ST, Raisuddin, Saxena AK, Dwivedi PD, Seth
PK, Ray PK. Protection against carbon-tetrachloride-induced
lymphoid organotoxicity in rats by protein A. Toxicol Lett
1990; 51: 51-339.

Skottova N, Krecman V. Silymarin as a potential
hypocholesterolacmic drug. Physiol Res 1988; 47: 1-7.
Smialowicz RJ, Simmons JE, Luebke RW, Allis JW.
Immunotoxicologic assessment of subacute exposure of rats
to carbon tetrachloride with comparison to hepatotoxicity and
nephrotoxicity. Fundam Appl Toxicol 1991; 17: 96-186.
Smith AF, Beckett GJ, Walker SW, Rae PWH. Liver Function
Test. In Lecture notes on clinical biochemistry, 6th ed.
Oxford: Blakwell Scientific Publications 1998: 113.
Valcheva-Kuzmanova S, Borisova P, Galunska B, Krasnaliev
I, Belcheva A. Hepatoprotective effect of the natural fruit
juice from Aronia melanocarpa on carbon tetrachloride-
induced acute liver damage in rats. Exp Toxicol Pathol 2004a;
56: 195-201.

Wang XL. Clinical effect of DDB pilules on 56 cases of
chronic viral hepatitis B. New Drugs Clinic 1984; 1: 13.



