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Preventive effect and mechanism of baicalein 6, 7-diacetate on acute hepatic
encephalopathy in rats
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Abstract: Objective To investigate the preventive effect and mechanism of baicalein 6,7-diacetate (BD) on thioacetamide-induced
hepatic encephalopathy in rats. Methods Tatolly sixty male Wistar rats were randomly divided into control group, model group,
lactulose (positive drug, 6 g/kg) group and 6,7-diacetyl baicalein low, medium and high dose (6.25, 12.50 and 25.00 mg/kg) groups,
ig once a day for seven days. A rat model of actue hepatic encephalopathy was established by continuous ip injection of
thioacetamide for two days. To observe the status of rats and investigate the stage of hepatic encephalopathy and mortality in rats.
The levels of ammonia, AST, ALT, ALP and TBIL in serum and colonic pH of rats in each group were measured. HE staining was
used to evaluate the pathological changes of liver in rats. The level of GABA and glutamic acid (Glu) in rat brain, and the level of
serotonin (5-HT) and norepinephrine (NE) in plasma were determined by ELISA. The expression of GABA-q, in brain tissue was
determined by Western Blotting. Results 48 hours after modeling, compared with the model group, BD high-dose group
significantly increased body weight (P < 0.05), hepatic encephalopathy score decreased significantly (P < 0.05), mortality of each
dose group was reduced, serum ALT, AST, ALP and TBIL levels were significantly decreased in middle and high dose groups (P <

0.05); blood ammonia level in low, medium and high dose groups was significantly decreased (P < 0.05, 0.01); colon pH was
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significantly decreased in middle and high dose groups. Compared with model group, the level of GABA in brain tissue was

significantly decreased (P < 0.01); The level of 5-HT in the middle and high-dose groups was significantly decreased (P < 0.01); the

plasma NE level in the high-dose group was significantly decreased (P < 0.01); the Glu content in the brain tissue of the high-dose

group was significantly increased (P < 0.01); the expression of GABA - a, protein in the high-dose group was significantly

decreased (P < 0.05). Conclusion BD has a protective effect on the liver and a preventive effect on acute hepatic encephalopathy in

rats. The mechanism may be related to reducing blood ammonia and colon pH, regulating neurotransmitter level, and inhibiting the

expression of related neurotransmitter receptors.
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20 pmol KCI & &R AW -
22 HWMERR T
220 RFE AEEEM - BORB IS FERIRK
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Table 1 Staging criteria for hepatic encephalopathy
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Table 2 Changes in body weight of rats in each group (xs,n=10)

9 3] 7 &2/ 1 5 %/g‘i _ - _

(mg-kg ™) 0d 2d 4d 5dGERBIO D) 6dGER24h) 7dGER48 h)

xR — 243304821 258.84+5.80 273.86+7.07 280.40+7.51  286.20+6.88  291.98+6.68

iwit] — 241.23+7.53 255.33+7.06  269.78+8.94  282.13+7.52  255.35+6.41"  234.60+9.51"
LA 6x10°  241.48+7.53 255.44+12.01 266.18+11.54 275.72+13.65 254.70+14.65 241.38+13.90
6,7- LI HEB R 6.25 243.61+4.51 257.48+7.65  271.78+6.93  280.08+8.80  256.76+£10.01 240.01+10.18
1250 239.34+5.43 253.19+5.81  265.66£7.02  280.16+8.75  258.39+11.61 244.30+10.49
25.00  242.74+7.67 253.45+9.52  262.04+7.77 275494937  257.38+11.18 248.48+10.66"

5 IR A" P<<0.05 5 B4R LA *P<<0.05
“P < 0.05 vs control group; “P < 0.05 vs model group
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Table 3 Effects of BD on stage of hepatic encephalopathy
and mortality in rats (vts,n=10)
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X R — — 0
A — 3.1£0.9 50
LR 6x10° 2.9+1.4 40
6,7-— 2.1 6.25 2.9+1.4 40
WER 12.50 2.840.8 30
25.00 1.6+1.0" 20

5 B #P<0.01
#P<0.01 vs model group



+ 1960 -

“assaaz Drug Evaluation Research S8 4355 1087 2020510 B

32 6,7-Z ZELEZ Z 3BT M BN R K R I SE BT Ih
REFRFRAORZ M

FAERF BRI A8 h )5, 5 X IR 4L g,
AU ZH K BRI ALTVASTLALP A1 TBIL 7K °F- 13 B 3%
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Table 4 Effects of BD on serum ALT, AST, ALP, TBIL in hepatic encephalopathy rats (xts,n=10)

173 &/ (mgkg ") ALT/(U-L D AST/(U-L ) ALP/(U-L ') TBIL/(umol-L )
X HE — 42.44+17.30 134.11442.67 151.334+43.37 0.15+0.05
HLRY — 1 289.00+348.25™ 2419.804267.217 519.80+127.53" 2.37+0.117
FLALKE 6x10° 597.80+253.00" 1412.804+210.35% 388.60+87.97" 1.53+0.44"
6,7- LI A R 6.25 847.67+216.26° 1 935.80+428.43 381.33+73.20° 1.15+0.14"
12.50 695.60+157.85" 1 643.60+257.60" 319.60+86.45" 1.14+0.39%
25.00 400.33£179.91* 1 228.43+381.80" 284.71+£45.79" 0.65+0.28"

LXt AL P<<0.01 ;s SR AL L - "P<<0.05 "P<<0.01
“P <0.01 vs control group; P <0.05 #P < 0.01 vs model group

R5 6,7-"ZEBEZEIIFFERE KR MR . 455 pH B9
M (x£s,n=10)
Table 5 Effects of BD on blood ammonia and colonic pH

in hepatic encephalopathy rats (x+s,n=10)

ZH 1 ME/(mgkg D M/ (pgl D Z5HpH

payict — 918.9+151.0 6.87+0.24
LAY — 2810.0£323.0"  7.55+0.27"
LA 6x10° 1798.0+168.0"  6.77+0.28"

6,7- 2 6.25 1838.3£607.3F  7.20£0.46
AN 12.50 1514.0£269.1%  7.13+0.23*
25.00 1271.4£323.1%  7.00+0.13%

LRI AL P<<0.01 5 SRR A A LA - 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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5 5% B 2H Be % B K i 2% B NE KR, s R A
ZRABA ST FE L (P<0.01); &7 &4 a0
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6, 7-ZZBEE S 6.25 mgkg!

6, - ZBEEES 12.50 mg-kg ™!

6, 7-— ZBEFES 25.00 mg-kg ™!

E1 XRFFHEAREEZN(HE,<200)
Fig. 1 Pathological changes of liver tissue in rats (HE, x200)

®6 6,7-"ZELEZ R X AFIERR K R EIE R A E M (xts,n=10)
Table 6 Effects of BD on neurotransmitter levels in hepatic encephalopathy rats (x+s,n=10)

2H ) &/ (mgkg D GABA/(pgemL™") 5-HT/(ng'mL" ')  NE/(ng'-mL " Glu/(ng-mL ")
Xof — 788.39+129.92 10.97+1.91 1.34+0.46 254.64+19.81

HLRY — 1232.20+246.66™ 16.91+5.59™ 5.44+1.99" 201.38+10.44™

LA HE 6x10° 742.40+95.12 12.05+11.57" 4.57+1.67 226.20+23.79°
6,7-_ LI EE R 6.25 743.36+175.16" 14.32+8.44 5.28+1.81 206.32+17.78
12.50 606.11+290.63" 10.61+5.10" 4.04+1.98 193.70+24.85

25.00 460.52+148.88" 7.22+4.74" 2.82:+1.34" 250.05+35.87%

5 L P<<0.01; SR ZE AR - #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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5 AL TP <<0.01 5 AL A LA *P<<0.05
P <0.01 vs control group; *P < 0.05 vs model group
2 6,7-ZZBESRMAFERMFE AR GABA-0, FiEH
A (xs, n=10)
Fig. 2 Effects of BD on the experssion of GABA-q, in he-
patic encephalopathy rats (x+s,n=10)
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