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Rat Models of Fatty Liver Due to Liver Depression and Spleen Deficiency
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[ Abstract | Objective; To establish animal models of fatty liver due to liver depression and spleen
deficiency that were suitable for activity discovery of traditional Chinese medicine ( TCM ) compounds, efficacy
evaluation, new drug research and development and correspondence between formula and syndrome of TCM.
Method: A syndrome scoring table that was suitable for evaluating the rat models was established according to the
evolution laws of etiology and pathogenesis of TCM and the modern clinical pathological mechanism. At the same
time, bifendate pills and Sanqi Zhigan pills were selected as drug counterevidence for the models. Rats in model
groups were given different proportions of high-fat and low-protein fodder and different concentrations of alcohol
every day, and intraperitoneally injected with pig serum twice a week. Drug groups were given with respectively

bifendate pills and Sanqi Zhigan pills (8.1 mg-kg ', 2.7 g-kg ') for 14 consecutive days. General status,
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weight, daily appetite and water quantity of the animals were observed during the experiment, and TCM syndromes
were scored. The levels of alanine aminotransferase ( ALT ), aspartate aminotransferase ( AST), y-glutamine
transpeptidase (y-GT), total cholesterol (TC) , triglycerides (TG) , low density lipoprotein-cholesterol ( LDL-C) ,
and high density lipoprotein-cholesterol ( HDL-C) in serum were detected. And the pathological changes of liver
tissue were observed after the experiment. Result: Compared with normal group, body weight, daily food and water
intake of rats increased slowly in model group, and the contents of ALT, AST, y-GT, TC, TG and LDL-C
increased significantly, while the level of HDL-C decreased. Pathological examination showed that fatty
degeneration and fat granule were observed in hepatocytes of rats in model group. Behavioral observation found that
main syndromes and minor symptoms of rats in model group conformed to the syndrome manifestation of liver
depression and spleen deficiency, which suggested that the three model groups were established successfully.
Among them, three rats died in model group 1, and one rat died in model group 2. All the above lesions

manifestation can be alleviated by drug counterevidence. Conclusion; The animal model of fatty liver due to liver

depression and spleen deficiency shows an obviously lower mortality and shorter duration, and can be used for

research of correlation between prescription and syndrome and its mechanism.
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Table 1  Fatty liver (liver depression with spleen insufficiency) of

traditional Chinese medicine (TCM) syndrome scores rating scales
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Table 2 Effect of multi-factors on TCM syndrome scores in fatty liver with liver depression and spleen deficiency model rats(x +s) i
21 5 /g kg ™! n ERIPN ERIPN EIPN 14 X

i - 10 0 0.1+0.3 0.1£0.3 0.1+£0.3
FERL 1 - 7 0.4+0.5 4.0x1.2% 5.5+1.3% 7.1+1.4%
I 2R SR VR L 1 8.1x107? 10 0.3+0.4 3.1+1.2 3.6 +1.2% 4.6 +1.6>%
=ML 2.7 10 0.3+0.4 2.6+0.6 3.5+1.0% 4.1+1.0"%
AL 2 - 9 0.4+0.5 3.4 +0.6% 5.0+1.3% 6.0 +0.9%
B0 2R XU i AL 2 8.1x107? 10 0.3+0.4 2.5+0.8 3.5+0.8Y 4.2 +1.2%
=-EARIFHL 2 2.7 10 0.3+0.4 2.3+0.9 3.4+0.7% 4.0+1.1%
FiRL 3 - 10 0.3+0.4 2.7+1.1% 3.9+1.1%% 4.7+1.1*%
T 2 U % AL 3 8. 1x107? 10 0.3+0.4 2.2+1.0% 3.0+0.8% 3.8+0.7%
=-EAgIFAL3 2.7 10 0.2+0.3 2.0+1.0% 2.7 +0.6% 3.4+0.6%

T SERAELEYP<0.05,2P<0.01; 58 1 4K P<0.05,2P<0.01(£3~TF). 0d¥H0 45,
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HULRREMR (P <0.01) 555 14 K, BEAL 1 ~3 41K
PRE R E R (P <0.01), SHIAEN T 4, 5 9
KVBKFEABEH AL 1 ~3 4, =-LIRAT AL 1 ~2 41Kk

®3 EFEERNMERFRBEEIEXREENHM(xxs)

FRARE IR (P <0.05) , = LRI 3 KA F
(P <0.01) ;55 14 KB A 3 41, 1568 0G5 AL
1 ~2 4 M=-ERRFAT ~2 ARBIAEAE(P <
0.05) BXAWUERH JL 3 4, = L AR AL 3 KK
HKEFE (P <0.05,P<0.01), W3,

Table 3 Effect of multi-factors on body weight in fatty liver with liver depression and spleen deficiency model rats(x +s) g
A5 /g kg™ n 0d 1R 85K 9K 914 K

EH# - 10 186.6 +18.7 195.4 +14.8 214.6 £15.0  251.4 £21.5 292.6 £17.6
PR 1 - 7 186.3 £8.4 191.2 £8.4 195.2 8.6 212.4 +10.7% 217.9 +12.3%
10 2R UL TG T AL 1 8.1x107? 10 186.4 +9.5 193.4+10.3 197.6 £10.3  228.7 +8.5% 242.9 £12.0%
—LEMAI 2.7 10 186.9 +9.3 193.5+11.0 198.9 +10.7 230.7 +13.7% 244.3 +11.8%
AL 2 - 9 186.5 8.9 192.5+14.9 200.8 +17. 1 216.9 £16. 0% 226.3 £24.2%
10 28 L g i L 2 8.1x107? 10 186.8 +18.2 193.7 +15.2 207.7 £14.2  230.7 £20.6% 252.7 £24.0%
=-ERRIFAL 2 2.7 10 186.6 £17. 4 194.3 +14. 1 209.5£15.4  233.7x22.1% 254.2 £24.7%
PR 3 - 10 186.8 £12. 1 193.5 £11.0 205.6 £15.4  222.0 £18.6% 235.4 £20.2%%)
TG 2R L TG 7 L 3 8.1x107? 10 186.2 £14.5 194.3 £15.5 212.6 +15.0  240.8 +23.8% 269.9 £25.2%
=-LRRHFIL3 2.7 10 186.4 +13.5 194.7 +15.6 214.7 +15.3  242.7 £20.2% 270.6 £26. 1%

3.3 B X AR AR R K B H & H
KEREN SIEWA R, E S5 KA ~34
KEHE KEIRFE (P <0.05) ;45 9 KX, #A
1~34 KRRHE KEHBEAM(P<0.05) ;5 14
RBEA T ~3HRRHE KEWPBEMKP<
0.01), SEAIT 2 ke, 5 5 K, 16 2R BUHE % AL

3, =LA L3 AR H & KSR R
(P<0.05);5 9 X, BKRMARIH AL 1 ~3 4, =L
JERFIL T ~3 Al KR H & KB B (P<
0.05) ;%5 14 X, B R WEEW AL 2 ~3 4, = LR
L2 ~3HRKBEHEE KEWREMRP <
0.05), W74,5,

.05 .
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F4 EEEENNEHFFBREEINRARENHNE (2 =5)

Table 4 Effect of multi-factors on daily appetite in fatty liver with liver Depression and spleen deficiency model rats(x +s) g

20 51 FldE /g kg ™! n 0d H1 R SR 99 K 14X

E# - 10 19.7 £0.7 20.1 0.4 20.5 +0.6 21.6 0.9 22.2+0.8
A1 - 7 19.9 £0.2 18.7 £0.8 15.0+0.1" 15.0 £0. 1% 15.6 +0.5%
06 2 XU ik AL 1 8.1x107? 10 19.9+1.3 19.2 0.1 16.2 £0.2 16.5 £0.2% 17.3 £0.2
=-EIRFALL 2.7 10 19.8+1.0 19.3 0.2 16.4 0.4 16.9 +0. 3% 18.0+0.4
MR 2 - 9 19.6 £0.6 18.9 0.2 15.5+0.5" 15.3 £0. 6 15.7 £0. 4%
Y0 % XU 7 AL 2 8.1x107? 10 19.7 +0.5 19.4 0.4 16.6 +0. 4 17.0 £0. 49 18.3 +0.5%
=-LRRIFA 2 2.7 10 19.7 0.6 19.5+0.5 16.9 +0.4 17.4 +£0.5% 19.0 +0.6%
MR 3 - 10 19.9£0.6 19.4 £0.2 16.0 £0.3" 15.8 £0. 4% 16.5 0. 6%
10 2R WL TG % L 3 8.1x107? 10 19.3£1.3 19.5 0.2 17.1 +0.2% 17.3 +0.3% 18.9 +0.2%
=-EHRIFIL3 2.7 10 19.5+1.0 19.4 £0.3 17.5 0. 4% 17.8 £0.5% 19.3 +0.5%

x5 EFEENERFRBEEIEXRBKEHZME (2 £s)

Table 5 Effect of multi-factors on daily water intake in fatty liver with liver depression and spleen deficiency model rats(x +s)

mL

20 51 HE/g kg™ n 0d ERIPN ERIPN LN 514 X
E% - 10 29.7 0.7 30.1+1.6 30.7+1.1 31.6 £0.9 32.9+1.4
R 1 - 7 29.9£0.3 29.2£0.1 24.4 0.1V 24.3 £0.0% 23.8 £0.5%
0 2R LT AL 1 8.1x107° 10 30.0+1.4 29.3+0.8 25.5+0.4 26.0 0.7 26.9 1.0
=LA 2.7 10 20.6 1.1 29.3+0.7 25.9+£0.9 26.5 +0.8Y 27.4 £1.1
FEAL 2 - 9 30.0 0.5 29.3 £0.5 24.9 +0.7" 24.6 +1.3% 25.0 +0.9%
10 2R L g % L 2 8.1x107° 10 29.9+1.5 29.6 0.8 26.2+0.7 26.3 0.8V 27.1+1.2%
=-LRRFA 2 2.7 10 29.7 0.9 29.7 0.9 26.9 +0.8 27.4 1.0 28.3 1.1
AL 3 - 10 30.1+1.0 29.5+0.5 25.5+0.7" 25.2 +1.4% 25.8 +1.2%
106 2R 0L TG T L 3 8.1x10°° 10 30.1+0.8 29.9 £0.2 26.9 0. 8% 27.3 0.9 28.4 1.3
=-kIRFAL3 2.7 10 20.7 1.1 29.9 0.5 27.5 1.1 27.9 £0.5% 29.3 1.5

3.4 25 IZE XTSI AR R TE K B AE f R 3.5 AN RS U7 AR 8 e K BUNE 2% & 21

AR 5 IE R 41, AL 1 ~ 3 41 ALT,
AST,TC,TG,y-GT K E F+ (P <0.01) , Fi Al
1,2 20, # % 3 40 LDL-C /K E B B 7F & (P <
0.01) M7 1 4 #2712 ~3 41 HDL-C 7K F W g [%
(P <0.01), SHEIAT 20 [, LR 3 41 ALT,
TC,TG,LDL-C 7K F FE AR (P < 0. 05) 5 1 4 XUES
UL, =LA HFAL 1 4 ALT, AST,y-GT /K&K
(P<0.05)  BRAXERHAL2 ~3 4, =LA AFIL 2
HAFEIR K Rk (P <0.01), =LRIHFA3
HEEK T B ERLB(P<0.01), WEO6, 4
S WIRR 7 IR Y 3 R Ty, R AR 2 KRR i v A=
fF8 b A8 b B 5, B 24 21 AR 2 s R R A
(A7 R 7 S N N ) | B3 L 7 i X A g U
WAL

- 06 -

AR 5 IE R A R B T~ 3 ORI &R
B R AR R R R T (P <0.01) o AR A
1A R R BRI ML 1 ~3 4, = LR 1,2
R B BT & B M R AR B R BB IR (P <
0.05) , =L AR ATAL 3 ZH I BRUAY JTF 28 250 i e 22 28t
AR WM (P <0.01), KT,

3.6 A TR EU NG 05 A8 A9 R I DA B R A B
LGSR 7R R e (0 B R R2 I IE 2 K BT A 23
EABL B FLROE B O G BUA, A0
TallE Wik, JoARNE IRFE 5 B A BT R e K, B8
W B AR, AR B K A R R, i 2 BT RG,
TEH BORS B T A AR AR 0 68 B R IR 5 R 0L
TALA , =-E IR AR AL R BUSFIEA B S ks, T 9 i
g s QU R AT A AN I O
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*6 EFEEIAEHHFTAFAREIEXRMFEELIERAOIM (2 £s)

Table 6 Effect of multi-factors on serum biochemical indicators in fatty liver with liver depression and spleen deficiency model rats(x +s)

a3 F ALT AST TC TG HDL-C LDL-C y-GT

ZH 7 n

’ /g-kg™! /U-L°! /U-L7! /mol-L ™! /mol-L~! /mmol -1, 7! /mmol -1, 7! /U-L°!
% - 10 42.8+5.2 112.8+5.9 1.5£0.22 0.9 £0.07 1.9 £0.05 1.2 £0.20 36.0 4.5
T - 7 104.2+9.1% 197.1 £18.4% .3£0.372 2.00.102  1.220.05% 2.2+0.20" 86.1=x7.9%

3
AP 8.1x107% 10 69.5+7.6% 151.1+14.9> 2.7 +0.18 1.5+0.20 1.6 £0.10 1.8+0.13 56.4 +3.7%
=LA 2.7 10 67.7+6.9% 147.7+13.8% 2.6 £0.15 1.4 +0.18 1.6 +0.09 1.7 £0.12 55.4 £3.4%
iR 2 4 - 9 98.5%6.2% 185.3+20.0” 2.9x0.21” 1.8%0.172 1.40.06> 1.9£0.22 83.7+9.5%
BCHEEEH AL 2 8. 1x1073 10 58.9+4.29 144.1£15.4Y  2.420.68° 1.4x0.17Y 1.6£0.10 1.5+0.16 48.8 +5.7%
=L REIFAL 2 2.7 10 56.4+4.6% 141.9+12.9  2.3+0.59Y 1.320.14> 1.7+0.08" 1.4+0.14Y 47.1+4.6%
i 3 - 10 91.1+4.82181.1+14.02 2
TR AL 3 8. 1x107° 10 55.3 £5.0% 122.3+12.79 2
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Table 7 Effect of multi-factors on organ/weight ratio in fatty liver with liver depression and spleen deficiency model rats(x +s) %
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Fig.1 Effect of multi-factors on histopathologic photographs in fatty liver with liver depression and spleen deficiency model rats ( special

staining method of fat cell, x400)
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