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Comparative study of cholic acid compounds of bezoar on anti-cerebral infarction
and regulating endoplasmic reticulum stress
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Abstract: Objective Using middle cerebral artery occlusion (MCAO) model to observe protective effect of effective components
of bezoar on brain damage. To discuss the anti-cerebral ischemia mechanism and compare the efficacy of effective components of
bezoar from the endoplasmic reticulum stress intervention angle. Methods Rats were stratified randomly divided into sham group,
model group, Qingkailing group (positive drug, 3 mL/kg), taurine group, ursodeoxycholic acid (UDCA, 78 mg/kg) group,
taurine-conjugated ursodeoxycholic acid (TUDCA, 100 mg/kg) group. Through establish MCAO model in rats, observed the scores
of the neurologic impairment, measured infarct volume by TTC. Immunohistochemistry and Western blotting were Used to detect the
content of P-PERK, P-EIF2a, and ATF4. Results Compared with sham group, neurologic impairment scores of model group
significantly reduced (P < 0.01). Compared with model group, Qingkailing group, UDCA group, and TUDCA group significantly
improved neurological function in rats (P < 0.05, 0.01). Compared model group, all the treatment groups could significantly reduce
the volume of cerebral infarction (P < 0.01). Compared with sham group, expression of P-PERK, P-EIF2a, and ATF4 was
significantly increased (P < 0.01). Compared with model group, all the treatment groups reduced the expression of P-PERK,
P-EIF2a, and ATF4 in varying degrees, effect of Qingkailing and TUDCA were more obvious. Conclusion The effective components
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of bezoar alleviate cerebral ischemia reperfusion injury in rats by inhibiting endoplasmic reticulum stress, the effect of TUDCA is

better than that of taurine and UDCA.

Keywords: endoplasmic reticulin stress, cerebral ischemia-reperfusion injury, taurine-conjugated ursodeoxycholic acid, qingkailing,

taurine, ursodeoxycholic acid
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Table 1 Garcia J H neurological function score
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Table 2 Neurological function score of rats with cerebral

ischemia reperfusion injury (X =£s, n =10)

415 Fillkis (ki
BRFAR — 18.00£0.00
B — 8.80+1.40™
THITR 3mL-kg ™ 12.60+2.41"
AR PR 25 mgkg ! 10.30+1.49
UDCA 78 mgkg ! 10.50+1.72"
TUDCA 100 mg-kg ™' 1120+1.55"

ST ARALLE: "P<0.01; GBI LLE: P<005 "P<0.01
#p <0.01 vs sham group; "P < 0.05 “P < 0.01 vs model group

3.2 FPENERILEEE RS KR AESE AT RS20
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Wi (P<0.01); SERIGILLES, 45294134/ 2
TR ZEAARL (P<<0.01); 5 TUDCA 41tb%s, 7
R4 . UDCA At stARR B YK (P<0.01).
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IR >TUDCA >G5 T R4 45 K WK 1 Fik 3.
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Fig. 1 Effect of effective components of bezoar on cerebral
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infarction volume in rats with cerebral ischemia reperfusion

injury
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Table 3 Effect of effective components of bezoar on cerebral
infarction volume in rats with cerebral ischemia reperfusion

injury (x s, n=10)

4151 bl AL SRR %
BFA — 0.00+0.00
B — 40.77+2.70"
HIFR 3mLkg 20.744+1.94™
BRIz 25 mgkg! 31.22+2.94" a4
UDCA 78 mgkg ™! 33.3742.76" 24
TUDCA 100 mg-kg ™! 23.63+2.29"

HEFARALLE: ¥P<0.01; SHIRMALLLE: “P<0.01; 5 TUDCA
b 244P<0.01

#p <0.01 vs sham group; ~"P < 0.01 vs model group; 24P < 0.01 vs
TUDCA group
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Fig. 2 Effect of effective components of bezoar on P-PERK expression of ischemic penumbra in rats with cerebral ischemia

reperfusion injury
R4 L HEAYHS MR MEBETIRG KRR T P-PERK RERIFME (X L5, n=10)
Table 4 Effect of effective components of bezoar on P-PERK expression of ischemic penumbra in rats with cerebral ischemia

reperfusion injury (X £s, n=10)

P-PERK BH A fu it/ 4
4151 Filless N
BEX BRI
BFA — 1588.94+163.61 1755.30+126.69
A — 1949.4+135.55% 2125.30+306.41%
HHR 3mLkg! 1715.3+133.08" 1799.20+130.05
R TR 25 mgkg ! 1784.5+157.44° 1856.00+200.55
UDCA 78 mgkg ! 1786.9+145.94 1875.00+141.76
TUDCA 100 mgkg ™ 1724.9+148.26" 1804.60+168.14"

GBRTFARUILE: "P<001; GBI P<0.05 "P<0.01
#p <0.01 vs sham group; "P<0.05 P <0.01 vs model group
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X

AR 25 mgkg ! UDCA 78 mgkg™ TUDCA 100 mgkg™

BeJRIX
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Fig. 3 Effect of effective components of bezoar on P-EIF-2a expression of ischemic penumbra in rats with cerebral ischemia

TUDCA 100 mgkg™

reperfusion injury
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Table S Effect of effective components of bezoar on P-EIF-2a expression of ischemic penumbra in rats with cerebral

ischemia reperfusion injury ( x s, n =10)

3 e ‘ P-EIF-20. B4 41 i 5 /A
X B R IX
(EERZN — 1619.50+177.05 1781.60+£205.78
B — 2003.90+188.21% 2080.804240.79"
HIFR 3 mLkg™ 1760.60+164.32" 1805.90+164.12"
R 25 mgkg ! 1848.004173.09 1895.704160.95
UDCA 78 mgkg ! 1840.40+196.47 1921.70+172.30
TUDCA 100 mgkg ! 1767.00+£199.27 1809.10+158.38™

HETARALE: PP<0.01; HEALILE: P<005 TP<0.01
#p <0.01 vs sham group; "P<0.05 ““P<0.01 vs model group
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4 HEHYAS M RRIEETRGARRMFET ATF4 RIARIF0T
Fig. 4 Effect of effective components of bezoar on ATF4 expression of ischemic penumbra in rats with cerebral ischemia
reperfusion injury
F 6 FHEAYHS MR MEETIRARRMF AT ATF4 RiERIFME (X £5, n=10)
Table 6 Effect of effective components of bezoar on ATF4 expression of ischemic penumbra in rats with cerebral ischemia

reperfusion injury ( X s, n =10)

5 - ‘ ATF4 [APE40 s/ 4
X KR
TR — 42.70%3.65 32.80+6.97
A — 56.50+6.70" 50.00+8.03"
BEITR 3 mL/kg 47.00+£3.23" 36.70+2.75"
AR 25 mg/kg 49.70+2.71 42.5045.50"
UDCA 78 mg/kg 49.10+4.41" 43.50+5.13"
TUDCA 100 mg/kg 47.6014.48" 37.00£7.10"

LEFARAE: #P<0.01; SHMAE: "P<0.01; 5 TUDCA 41HE: 24P<0.01
#p <0.01 vs sham group; P < 0.01 vs model group; 24P < 0.01 vs TUDCA group
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Fig. 5 Effect of effective components of bezoar on P-PERK, P-EIF-2a and ATF4 expression of ischemic penumbra in rats

with cerebral ischemia reperfusion injury

=17

HBEHYA S M ERILEE T35 KR P-PERK. P-EIF-20. ATF4 ERFRIEMEME (X £5,n=4)

Table 7 Effect of effective components of bezoar on P-PERK, P-EIF-2a and ATF4 expression in rats with cerebral ischemia

reperfusion injury (X s, n=4)

2053 biilk=s P-PERK/GAPDH P-EIF-20/GAPDH ATF4/GAPDH
(EERZN — 0.2064£0.0124 0.2032+0.0132 0.089040.0145
A — 0.5110%0.0236™ 0.7071£0.0581% 0.4322+0.0193"
HITR 3 mL/kg 0.2647£0.0348" 0.3071£0.0336" 0.1705+£0.0541"
BRIz 25 mg/kg 0.3692+0.0337 "2 0.4301£0.0399 24 0.33350.0246 22
UDCA 78 mg/kg 0.373140.0302" 22 0.439740.0193 22 0.3097+0.0258™"2
TUDCA 100 mg/kg 0.273140.0513" 0.3490+0.0076" 0.2501+0.0265""

SEFARALE: P<0.05: HEALILE: “P<0.01: 5 TUDCA 41H4: “°P<0.01
#p <0.01 vs sham group; P < 0.01 vs model group; 24P < 0.01 vs TUDCA group
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