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Abstract: Objective To study the efficacy of Puerariae Lobatae - Hovenia acerba - Gardeniae Fructus extractive (PHGE) for anti-
alcohol and hepato-protection. Methods Rat model of alcoholic fatty liver was induced by feeding with 5% ethanol-containing
Lieber-DeCarli liquid diet for 4 and 8 weeks. 120 SPF Wistar male rats were assigned into 5 groups, include vehicle control, model
control and treatment groups which were 0.2, 0.5, 1.2 g/kg Gegen-Zhijuzi-Zhizi extract. Food consumption was detected daily. And
body weight was detected weekly. Animals were sacrificed after overnight fasting at 4 and 8 weeks of study. Blood samples were

collected for biochemical analysis. Livers were weighed, and prepared for histopathological examination with oil red O stain. The
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content of liver ADH, ALDH, GSH, SOD and MDA in rats were also determined. Result After 4 and 8 weeks, the body weight
gained of rats slowed down (P < 0.05, 0.01). At 8 weeks, the body weight of rats in the high dose PHGE group was significantly
lower than that of the model group (P < 0.05), and there was no significant difference in food intake. After 4 weeks, the levels of
ALT, AST, TCHO, HDL, LDL and GLU in the model group were significantly higher than those in the control group (P < 0.05,
0.01). Compared with the model group, AST and Glu in PHGE low, middle and high dose group, ALT, TCHO, HDL in middle and
high dose group, and LDL of middle dose group were significantly decreased, and showed significant dose dependence. The results
of 8 weeks and 4 weeks were consistent. After 8 weeks, GSH in model group was significantly higher than that in control group (P <
0.01), GSH in high dose PHGE group was significantly higher than that in model group (P < 0.01), and ADH in high dose PHGE
group was significantly higher than that in model group (P < 0.05). There was no significant difference in liver weight between the
model group and the control group, but the liver relative weight increased significantly (P < 0.01), which should be caused by the
small lower lever of animal weight. There was no significant difference in liver relative weight between the PHGE dose groups and
the model group at the same time. After liver fat staining, diffuse hepatocytes and peripheral hepatocytes of central vein were the
main manifestations of model animals. The score of middle and high dose PHGE group was lower than that of model group.
Conclusions PHGE plays a significant role in preventing and/or improving alcoholic fatty liver, improving liver function, reducing
blood sugar and cholesterol.

Key words: Puerariae Lobatae - Hovenia acerba - Gardeniae Fructus extractive; alcoholic fatty liver; hepatic protection; hepatic

function; lipid metabolism; blood sugar; liver coefficient
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Table 1 Effect of PHGE on body weight of rat with alcoholic fatty liver for 4 weeks (¥+s, n=12)

1) &/ /g
(gkg D YT IR 2H 25 1) R 25253 14 224 )
Xt Het — 146+7 218+14 280+£19 332428 379437 405+41
T — 146+7 206+8" 213+10™ 240+117 273+15™ 308+17"
PHGE 0.2 147+7 200+16° 212+412" 238+13" 271+16™ 313+20"
0.5 14746 209+9" 214+10™ 248+14" 266425 309+18"
1.2 146+7 210+8" 216+8" 246+12" 278+16" 313+18"

x4 L - P<<0.05 P<<0.01
“P <0.05"P<0.01 vs solvent control group
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Table 2 Effect of PHGE on body weight of rat with alcoholic fatty liver for 8 weeks (s, n =12)
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Table 3 Effects of PHGE on serum biochemistry in rats with alcoholic fatty liver by ig administration for 4 weeks ( X +s)
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L M ZH LA - P<<0.05 " P<<0.01; S AL L % *P<<0.05 *P<<0.01
*P<0.05"P<0.01 vs control group; *P < 0.05*P <0.01 vs model group
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Table 4 Effects of PHGE on serum biochemistry in rats with alcoholic fatty liver by ig administration for 8 weeks ( X +s)

1) i/ R ALT/ AST/ TP/  ALB/ GLU/ CHOL/ TG/ HDL-C/  LDL-C/

(gkg D (uLH @WLH (gL (gL "H (mmolL ) (mmolL ") (mmol-L D (mmol-L ") mmol-L ")
Xof HE 12 332463 119422 59.3+5.1 16.9+1.7 10.33+2.50 1.87+0.23  0.32+0.28 1.21+0.29 0.70+0.23
i) 12 78.8+25.8" 230447 55.8+6.2 16.6+1.8 12.16£3.26 2.67+0.56" 0.16+0.14 1.77£0.53" 0.92+0.28

PHGE 0.2 12 66.3+23.8 211+£87 55.04£3.3 17.0£0.9 9.20+1.69° 2.63+0.67  0.32+0.39 1.64+0.42 0.83+0.29
0.5 11 54.4421.6" 208+110 52.044.7 16.2+1.4 10.74+1.22 1.88+0.46" 0.16+0.16 1.35+0.39" 0.68+0.28"
1.2 12 32.0+£8.9" 115429% 54.143.6 17.4+1.2 9.63+£1.17 1.50+0.38" 0.12+0.12 1.16+0.37* 0.56+0.24"
SXEAL R P<<0.01: SR AL L 7P<<0.05 #P<0.01
“P <0.01 vs control group; *P < 0.05 #P < 0.01 vs model group
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Table 5 Effect of PHGE on content of substances in liver of rats with alcoholic fatty liver by ig administration for 4

weeks ( X +5)

uil k=] R SOD/ MDA/ GSH/ ADH/ ALDH/  HFRBHI &/
(gkg ) (Umg " (nmol'mg ") (mmol'mg ')  (Umg ") (Umg " (mg.g
X e — 12 304+80 0.063+0.022 40.3+6.9 3.30£0.96 40.1+9.3 69+9
7Y — 12 199465 0.071+0.030 37.6+8.3 3.23+1.10 49.7+11.1° 86+20°
PHGE 0.2 12 167+98" 0.081+0.017 41.747.1 3.28+0.77 45.5+12.5 98+23"
0.5 11 141+62™ 0.087+0.030 36.5+13.4 3.54+0.94 44.6+17.3 86425
1.2 12 123434 0.092+0.024 42.5+12.0 3.15+1.60 40.4+13.9 87+17"

5%t B AL L " P<<0.05 "P<<0.01; S B4 HL A - P<<0.01
“P<0.05"P<0.01 vs control group; #P <0.01 vs model group
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Table 6 Effect of PHGE on content of substances in liver of rats with alcoholic fatty liver by ig administration for 8 weeks ( X +s)
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Xof HE — 12 192 £78 39.4+47 56.4+3.0 0.056 +£0.012 4244127 13.6+2.6 49.2+18.0
i) — 12 140 36 419+49 642485  0.075+0.015" 4.03+0.99 157432 97.1421.6"
PHGE 0.2 12 128 +48 383+7.6 70.7+10.1"  0.070 £0.020™ 3.86+£0.80 145437 81.5+17.4"
0.5 12 123 +27 37.94+6.1  71.5+12.3"  0.084 £0.025™ 5.09+1.48 151424 96.2428.07
1.2 12 110 +41 372484  753+8.0"% 0.103+0.028"%  5.16+1.48" 16.6+4.4 49.1 £25.4"

E xR " P<<0.01; SR A LR :#P<0.05 #P<<0.01

**P<0.01 vs control group; “P < 0.05 #P < 0.01 vs model group
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Table 7 Effects of PHGE on liver weight and relative weight in rats with alcoholic fatty liver by ig administration for 4

weeks ( X +5)

2H 5 A/ (gkg n/ R R /g JHVE T & /g JUE 2% 2 0%
X HE — 12 381423 11.8+1.8 3.09+0.34
it — 12 296+33" 10.8+1.1 3.67+£0.467"
PHGE 0.2 12 293+16™ 10.8+1.3 3.67+0.30”
0.5 11 291+15™ 10.8+1.1 3.70+0.30"
12 12 292+17" 11.4+1.6 3.89+0.46"

x4 - P<<0.01

P <0.01 vs control group
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Table 8 Effects of PHGE on liver weight and relative weight in rats with alcoholic fatty liver by ig administration for 8

weeks ( X +5)

2H 5 flE/(gkg D n/ A PR B /g JH I 5 /g HE#% 25U %
X — 12 448+33 12.8+2.0 2.85+0.33
i) — 12 389+317 13.1+1.8 3.36+0.29"
PHGE 0.2 12 384+38" 12.3+1.1 3.2240.28"
0.5 12 371+33" 12.4+1.4 3.34+0.20"
1.2 12 336467 11.8+1.6 3.87+2.19"

5 AL AL P<<0.01; SR AL LEE: - *P<<0.05
“P <0.01 vs control group; *P < 0.05 vs model group

st

0.5 1.2

FRBWET AR TR (g kg™

1 SEERAEHAFRKRRFARWRETNGHIORE)

Fig. 1 Histological change on liver in rat with alcoholic fatty liver by ig administration for 4 weeks (Oil Red O staining)

0.5 1.2

BRI (e kg )

2IERRBHSARRIFALANFETUCGHIOLE)

Fig. 2 Histological change on liver in rat with alcoholic fatty liver by ig administration for 8 weeks (Oil Red O staining)
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Table9 EffectofPHGEonlivercellularfattyinratwithalcoholicfattyliverbyigadministrationford4weeks (OilRed Ostaining)
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