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The Therapeutic Effect of Hovenia dulcis Thunberg Extracts and 6 Types
of Herbal Extracts on CCl,-Induced Acute Liver and Kidney Damages in Rats
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Abstract : This study was performed to investigate the therapeutic effects of Hovenia dulcis Thunberg (HDT) and
HDTmix extracts on the biochemical analysis, histopathology and histomorphometry of liver and kidney in carbon
tetrachloride (CCl,) administrated rats. Extract was prepared by autoclave (121°C, 15 psi, 3 hours) and filtered with
nylon cloth and filter paper then freezing dried. In blood chemistry analysis, HDTmix group, aspartate aminotransferase
and alanine aminotransferase were significantly (p<0.01) decreased compared to the CCl, group, on 3rd day, respectively.
In histologic and histomorphometry analysis, the CCl,related hepatopathies and nephropathies were dramatically
decreased (3rd, 5th day), and well corresponded to the histopathological changes significantly (p<0.01) decreases of
degenerative regions, degenerative cells and glomeruli were detected in liver and kidney with significantly decreases
of CCl, group. HDTmix group, quite similar effects on the liver and kidney were observed compared to that of HDT
extracts group but more favorable efficacies were detected especially HDTmix also inhibit the hepatopathies (1 day),
in which HDT extract does not showed any inhibit effects.
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Table 1. Changes of AST levels in intact control, CCl,, HDT extracts, HDTmix group of rats

AST(IU/L) levels

Group 1D
day 1 day 3 day 5 day 7
Intact control 60.00%2.00 51.50%+0.70 49.66+5.50 4333+3.51
CCl, 1212.50+234.71* 1903.50+ 902.83 83.60+16.45 102.66+28.07%
HDT extracts 5820.00+400.74™ 779.00+ 176.99* 131.20£26.77"# 65.00%11.60%
HDTmix 2833.331625.64 524.33+228.50 110.75£21.65™ 86.66+ 12.09*

n=5; Mean + S$.D.; *p<0.01 and **p<0.05 compared to that of CCl, group by z-test; #: p<0.01, ##:p<0.05 compared to that of Intact control.
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Table 2. Changes of ALT levels in intact control, CCl,, HDT extracts, HDTmix group of rats

ALT(IU/L) levels

Group ID
day 1 day 3 day 5 day 7
Intact control 32.66%3.51 25.00+4.35 23.00+ 10.44 20.33+2.08
ccl, 835.00:350.14* 361.00+192.63" 24.40%10.50 37.50+36.76
HDT extracts 1636.66+499.43" 260.50+67.99* 33.00+2.00 16.00+5.41

HDTmix 578.33+385.74"

125.66*73.90

31.00+5.97 17.50+6.45

n=5; Mean % S.D.; *p<0.01 and **p<0.05 compared to that of CCl, group by r-test; #: p<0.01, ##: p<0.05 compared to that of Intact control.

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

ALP(IU/L) levels

Group ID
day 1 day 3 day S day 7
Intact control 395.00+45.39 409.00+236.86 283.66+27.59 275.00+108.30
CCl, 1034.00+£224.96* 1374.50+411.27* 428.40129.09* 408.801+99.57
HDT extracts 1150.50+ 590.42* 822.00+258.07"# 464.60+ 77.90% 483.50+78.75
HDTmix 1094.75+258.41% 850.60+201.77% 865.50+281.30"# 646.00+ 182.03”

n=5; Mean + S.D.;*p<0.01 and **p<0.05 compared to that of CCl, group by #test; #: p<0.01, ##: p<0.05 compared to that of Intact control.
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Fig 1. Histological profiles of the liver in HDT extracts- dosmg
groups at 1(a, b), 3(c, d), 5(e, f) and 7(g, h) days after CCl,-
dosing.

All H&E stain; Scale bars=200 pum.
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Fig 2. Histological profiles of the liver in HDTmix-dosing
groups at 1(a, b), 3(c, d), 5(e, f) and 7(g, h) days after CCl,-
dosing.

All H&E stain; Scale bars=200 um.
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Fig 3. Histological profiles of the kidney in HDT extracts-
dosing group at 1(a, b), 3(c, d), 5(e, f) and 7(g, h) days after
CCl,-dosing.

All H&E stain; Scale bars=200 pm.
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Fig. 4. Histological profiles of the kidney in HDTmix-dosing
group at 1(a, b), 3(c, d), 5(e, f) and 7(g, h) days after CCl,-
dosing.

All H&E stain; Scale bars=200 pm.
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Table 4. Changes on the percentage of hepatic degenerative regions (%/1mm? of hepatic parenchyma)

Days after Dosing of CCl,

Group ID
day 1 day 5 day 7
Control 78.88+8.06 87.18+2.66 21.17£5.02 ND
HDT extracts 74.59+5.76 32.51+9.48* 837£3.31* ND
HDTmix 57.37410.95% 17.38+5.13* 1.78+1.01% ND

n=5; Mean £ S.D.; "ND, not detected;*p<0.01 compared to that of control by MW test.

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

Days after Dosing of CCl,

Group ID
day 1 day 3 day 5 day 7
Control 707.40+72.92 835.60+ 60.34 93.00+£17.99 ND
HDT extracts 742.80+53.03 424.60198.46* 28.80+19.85* ND
HDTmix 506.40L£ 105.27* 308.00£ 118.36* 9.60+1.67* ND

n=5; Mean % S.D.; "ND, not detected; *p<0.01 compared to that of control by MW test.

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

Days after Dosing of CCl,

Group 1D

day 1 day 3 day 5 day 7
Control 84.70+10.68 82.72+2.85 65.16110.10 51.00+841
HDT extracts 69.651+6.27** 61.15£7.90** 46.34+10.37* 32.10£9.65%*
HDTmix 55.73£10.69* 32.09+12.94* 3944+ 14.57* 24.231+4.84*

n=5; Mean + S.D.; *p<0.01 and **p<0.05 compared to that of 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 Dosing of CCl,

Group ID

day 1 day 3 day 5 day 7
Control 80.00+8.31 89.801+4.87 89.40+5.41 62.60+10.45
HDT extracts 61.20£9.04** 53.68+£12.79** 57.80£13.33* 36.40+ 14.12%*
HDTmix 51.80+£15.25%* 41.40%14.74* 3540+ 11.67* 29.80+8.04*

n=5; Mean *+ S.D.; *p<0.01 and **p<0.05 compared to that of control by MW test.
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