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Protection of Compound Jingchuan Tablets on expression of HIF-1a in rats with
ischemic brain injury

ZHANG Yan, LIU Qing-huan, WANG Hong, ZHANG Ting, WANG Wen-tong, LI Dong-dong
Tianjin Institute of Medical and Pharmaceutical Sciences, Tianjin 300020, China

Abstract: Objective To explore the protective effect of Compound Jingchuan Tablets on cerebral ischemic injury model in rats and
its effect on the expression of hypoxia-inducible factor-1o (HIF-1a). Methods Totally sixty rats were randomly divided into Sham
group, model group, nimodipine (0.012 g/kg) group, and Compound Jingchuan Tablets (0.78, 1.56, and 3.12 g/kg) group according
body weights. Except Sham group, the middle cerebral artery occlusion model of rats was established with thread blocking method in
all groups for 10 d. The effects of Compound Jingchuan Tablets on neurobehaviour in rats were determined by scoring method, the
proportion of cerebral infarction was determined by TTC staining, the percentage of neuronal apoptosis in ischemic brain tissue was
detected by TUNEL staining, and the expression of HIF-1a was detected by Real-Time PCR and Western blotting methods. Results
Compared with the model group, each dose group of Compound Jingchuan Tablets could decrease the neurological function score
and the horizontal wood walking test score of rats, and significantly reduce neuronal apoptosis and infarct volume. The infarct area of
0.78, 1.56, and 3.12 g/kg groups were 44.53%, 33.71%, and 29.93%, respectively. It was highly expressed in the various dose groups
of Compound Jingchuan Tablets, and its elevated level was statistically significant compared with the model group (P<0.05 or
P<0.01). Conclusion  Compound Jingchuan Tablets can effectively improve the degree of cerebral ischemia injury and reduce
neuronal apoptosis in rats within a certain dose range. Its neuroprotective effect on cerebral ischemia injury may be related to its
regulation of HIF-1a expression.
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1.2 M

JE A 20 B E oA R (GREE RA D
HIF-1a 51¥): 183& 7 51(5°-37) L i GGCGGCGAGA
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C (lInvitrogen Biotechnology H [ A &4 ): HH
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P R, REET R 2 A R AR, Bk 30 mg/Frs
P 1711025 2,3,5-F Ak = R EEPU A (TTC),
KRBTSR R A RAR, #it'S 0412A18;
2432-A4 &k (L PAIREHCA R A 8],

1.3 )

60 HEMEA#E S SD K, SPF 2%, 4 & 160~
1809, HALHL4EIEF LI A RA FFL4L, 3)
YIE RS SCXK () 2016-0006, AN & H HIK
K, TFERIETRE AN (25+2) C.

2 HE
2.1 PEFRTE

60 HOKE AR E L IRTF AR B
4. JeFHF (0.012 g/kg) 4LA1E 77 51 F (0.780.
1.560. 3.120 g/kg) 4, #FA% 10 R . EiIB AL H]
7d IFUAREBE 452y, 1 RId, 4B 254ERN 10 mL/kg,
B2 10d. BFRAFAR R FE B 45 T S E M
afiifK.

JEBEHE RN (3% 60 kg ) i v I I
5 H F & & mh 120 mgs 525 501 BN (4% 60 kg
i) &H 4k, BIR5~8 s KRAHFIEANRA
EYFIEM 6 fiF, KRS T RRAHFIEN
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YD 50~100 pL, = IEFF A 10 min Ji5 FHEERR h 2%

MIRME 3 I MR AR R B e diiutx, i, &
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BEARAT B B S (P<0.0D), RHKKH
DLEA B shE DhReiG . AT R FREITE AL, [
A 150 B AR B R T . WA JE St P-4 AN
T A 1560 glkg H&H 1 A KRIET:, ST
%R 10%. (EMZTIREVE o seia T, SHAYAH LLE,
Je BT ZH AN T s 1| 4 5 AV 40 35 6 25 BRI

(P<<0.05. 0.01); fEMIARATEWH LT, HA
MR, JesEH-r-2H A1 52 75 5¢ )1 1,560, 3.120 g/kg
PP B FE L (P<<0.05). 4iREMIE 751
Fr BB S S LA IR K BRI PR AT 5T
e, HAE 5 1.560. 3.120 g/kg ZH 53 24 R AH
PORSY SN

£1 ARITAZEZRFS ( x+s)
Table 1 Behavior test scores of rats ( X %s)

5 n/ A FlE/(gkg™) MZ INREVE > BEARAT LS
BFAR 10 — 0.0040.00 0.0040.00
it 9 — 3.70+1.20" 5.00+0.71%
Je FE T 9 0.012 2.13+0.25 3.40+0.55™
SIrs) A 10 0.780 2.30+0.57" 4174075
9 1.560 1.90+0.22" 3.80+0.84"
10 3.120 2.10+0.65 3.67+0.52"
H5EFARAKE: *P<001; SHEMAMKE: 'P<005 “P<0.01

#P < 0.01 vs control group; P <0.05 P < 0.01 vs model group

32 EFA=/ AT AEERILAEZE L FI Y F200
SRFARA AR LK BRI 4 21 B
I A I % (P<<0.01), WAL AR L1 Ay
54.95%; SEALLE, JBEMATAH, B
5 ) B 2 AR A T AR 38 A A (R R FE PR, AR L
#15> %N 25.98%. 44.53%. 33.71%. 29.93%, F:
Hh g SR U7 51 v 1560, 3.120 glkg 5
HERA LA Gt %2 7% (P<0.05. 0.0D). 4%
2 1.560. 3.120 g/kg & 77501 Al LA 205 15

UK R B A FE g, 5B IE 1. & 2.
33 EAR/IAXKRME MR TR
KRR X A2 4l TUNEL 4eth ), T
1) 22 40 i B A 2 [ 4 o S 00 R R €, S5 SR LI 2,
% 2. WTFARAMNEG D EMMEYMHIE TR,
B2 5 2 AR LG, AU T4 H AL 2 sh g 3 1
n (P<<0.01); S, EHs)IFH. B
TP 2H S5 RE B sk b A O, R R RI
1.560. 3.120 g/kg ZH /4 o T ASOR B 2%

JEEHT 0.012 g kg I HIF 0780 g kgt H T 1.560 g kgt 51 F 3.120 g kgt

1 KRREEERE TTC REE

Fig.1 TTC staining of cerebral infarction area in rats
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e > L 00 R B S0 alfine . el ' TR %
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Fig. 2 TUNEL staining of neurons from rat cortex tissue

*2 ERFNRKR MBS R 20 R T RS2
( X+s, n=5)

Table 2 Effect of Compound Jingchuan Tablets on cerebral

infarction area and neuronal apoptosis in rats ( X =s,

n=5)

, Lo TEHEBELL  RE4niE

Myl FE(gky™) % 504

BFAR — 0.0040.00 6.80+2.59
it — 54,95+11.43%  37.20+4.32"
JEES: RS 0.012 25.98+6.37"  26.60+1.95
HIT5 0.780 445311427 28.00+2.92"
A 1.560 33.71+10.65"  21.20+3.19"
3.120 29.93+11.91" 14.80+2.86"

SEFARALE: #P<0.01; SHALIILE: 'P<0.05 “P<0.01
#p <0.01 vs control group; ‘P <0.05 P < 0.01 vs model group

34 EFRENAMRBEERRIMXMKALLF HIF-
lo EEFRIZMNENT

SEFARA R, R K BB o B X v 4
AR HIF-1a 1 87 [ R KT 45 W5 25 3 = (P<<0.01);
BRI s, B 7 501 A HIF-1a 18R IR IA Bl
Ben RN g S, Jf H 1.560. 3.120 g/kg
HHIF-1o EEAREMEEI &, ZREARIMER
X (P<0.01), WHE 3. %3
35 EF =N A XA B R M X KER
HIF-1o mRNA &R0

X% 2H KRR sk O X 4 2 HIF-1a
MRNA FKIELE AT LT, WK 3. 4R ER:
BF AL HIF-1o mRNA FEHXETS, HHAHL
B, PR K B2 HIF-1o mRNA kK
SRR (P<0.05); SEAAIE, "5
4 HIF-1o. mRNA 214 23 B 45 2577 = 1F 38 0
ME, BEEAS HIF-lo EAKREEEMN—
#, JFH&AFEH HIF-lo mRNA EiEKTHE KT
BRGS0 E L (P<0.05. 0.01),

HIF-1o | — ——

B-actin

RFAR BA JETEHSF 0780 1560 3.120
SR g kgt

3 AREFREMXMELR HIF-1a WERRIL (n=5)
Fig. 3 Protein expression level of HIF-1a in cerebral tissue
of rat cortical ischemia (n = 5)

#3 KREREBRMXKELS HIF-10 B MRNA BFRIA
( X+s, n=5)

Table 3 Protein expression level and mRNA expression

level of HIF-1a in cerebral tissue of rat cortical

ischemia( X s, n = 5)

ZH #&E/N(gkg™) HIF-l1o/B-actin - HIF-10/GAPDH
(EERZN — 0.20+0.06 1.02+0.24
gt — 0.41+0.06" 1.57+0.46"
HIi% 0.780 0.54+0.13 2.75+0.46"
A 1.560 0.630.09™ 3.03£0.90
3.120 0.84+0.117 3.98+£0.75"

SEFARMALE: #P<0.01; SHA4ILLE: 'P<0.05 “P<0.01
#p < 0.01 vs control group; P < 0.05 P < 0.01 vs model group

4 g
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KHwi FR 2N ik P ZERE AL, a8 i 4 42 Ty i S 36 AT AR A
A7 A SRESIESE T & 7 501 BRI AT A5 5 KRR
ZATNZThEE, &% TTC Jetafl TUNEL Jefigh 3
Iy BT RIS T3 50 ) | B8 A 28 AR AR K B %) A ke 1 453
HFRRE, FFReR Mg, AR R, B
s BA — e ey T sk i e, Hix
VR 2 B3 45 255 2 M i o, BAA — @ 157
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B, FEIEFRE T HIF-1o A TARRIAIL R, B A& i
HEAGRIMBREI R AT I, HIF-1o FIEIZHHE N,
JAEHTAT R, (s, SRR b
B8, S E) A H HIF-1a 135 B30, HiZg
542578 B —E R, NS TS A
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i, T H AT RE S I S H A R e A, A
AL NI FERS, fEbbLAiE Y, &R
T3 5 R R L 453 47 1D £ 4 4 AT 5 H okt
HIF-1o 31K SAH IAS 58 B A 5%
SE
[1] Hu X, De SilvaT M, Chen J, et al. Cerebral vascular

disease and neurovascular injury in ischemic stroke [J].

Circ Res, 2017, 120(3): 449-471.

[21 Wang Y, Ren Q, Zhang X, et al. Neuroprotective
mechanisms of calycosin against focal cerebral ischemia
and reperfusion injury in rats [J]. Cell Physiol Biochem,
2018, 45(2): 537-546.

[3] Zzhang Z, Ji S, Yu X, et al. A new way to analyze the

traditional Chinese medicine syndrome: heat toxin

syndrome in cerebral infarction [J]. J Trad Chin Med Sci,

(4]

(5]

(6]

(7]

(8]

(9]

[10]

(11]

[12]

[13]

[14]

2014, 1(1): 9-19.

X, XA, TR AR L A HLI B 5T
R [J]. Z5%WEL, 2016, 35 (9): 542-544.

Benderro G F, Sun X, Kuang Y, et al. Decreased VEGF
expression and microvascular density, but increased
HIF-1 and 20 accumulation and EPO expression in
chronic moderate hyperoxia in the mouse brain [J]. Brain
Res, 2012, 1471: 46-55.

ik 45, XIpRME, T30¥. UHPLC-ESI-MS/MS WilE &
Jis A 6 s & [3]. T RN 255,
2018, 35(11): 1627-1631.

Wang J, Gan Y, Han P, et al. Ischemia-induced neuronal
cell death is mediated by chemokine receptor CX3CR1
[J]. Sci Rep, 2018, 8(1): 556.

FE, BRI, XM, 8. BT AR RN R AR g a4 i
W EESHSMRA TR [0 RiEPEZ,
2017, 34(8): 554-558.

oK 2B, RIED, OISR
SXof AL A4 i XA R R B AR B L A5 B AT D 20T 43 1
g [J]. hEEZ SRR, 2017, 23(17): 32-34.

Mooz sk 28 ik M, 2 BYEE ST 1o £
i PRk AR v R R R PRI AE A O] E R 2, 2019,
14(9): 1433-1436.

& B AT TE-1a 0 H IS eh 2 T4 A B 1
Ba TR R B BT AR R R SERR i A [D]. EEK:
HREEFFR 2, 2009.

Vgsdp, WM, E30¥, & M RAEE. PR
55 IS IR DR AR A RS 1t i B Hel 467798 [P]. TP
103039970A, 2016-01-20.

Althaus J, Bernaudin M, Petit E, et al. Expression of the
gene encoding the pro-apoptotic BNIP3 protein and stimulation
of hypoxia-inducible factor-lalpha (HIF-1alpha) protein
following focal cerebral ischemia in rats [J]. Neurochem
Int, 2006, 48(8): 687-695.

TRoEw, % #F, 2 B & EEIETHIF-DK
ik AT SRR AR [ E SRS,
2011, 15(1): 177-179.



