- 66 - Pract J Cardiac Cereb Pneum Vasc Dis  May 2024, Vol.32 No.5 http://www.syxnf.net

- -

PPARy #7181 HIF-1 o /BNIP3 {5 S8 2 f}gg
LSRR H I AR B K FR 4% & P45 (7 B9 AL I A 51 (EHIEE

EE s
. . HETZL
Bk 2 T, ME, B
YEZ A 1.550004 50 M4 STRET, SEIMEERIR2EMEE BB 2R 7R 2.550004 53 M4 SLRETT, SEOHEERIRZAIR IR
BE2EB
WEES . BB, E-mail: mu0731@126.com

(WHE] B8 Hor SR AR YOE 2K v (PPAR vy ) SR8 IR 1o (HIF-
Lo ) /Bel2/BREEE1BAH EAE A 13 ( BNIP3 ) 55 s 42 it ISR A BRAR BB L . ik AR SRR [a]
H20214E7 H—20224E7 H o BB HESPFIUIEMESD AR FLOS H o BEHR10 K A TR AL Gk, 1l 2s R BUH Fe 4R
BRG], PEE30 AR, BEPLNA. B, C. D, E, F4, AHSH ., AR E N AR s R i A
0.9% SN TE SRR FARIN, EERTHTZ T0.9% 5B RE S , RS 45 T0.9% A LasaE | . EIRES. B.
C. D. E. FZHR & R Ay, b B4 K AR AT 4 T0.9% 5L VA TR S, BARS 45 T 0.9% 5L ais
WHER | EREES; CHRBEARTA T0.9% LB RE S , BAREA T (RSG) HEH . 0.9% = LE R
WERE ST DALK REBIRTS TRSGHES , AR TRSGHES | 0.9% A LA TNE ETES; AR RUABATZ 770.9%
FALNIARGE S, BERAT0.9%FLMETRES | 2-H AL B (2ME2) IS ; FALRBUEIRTS TRSC
W, BRES TRSGHEE | 2MEIERES . HWESSHRBERF24, 48, 72 hift RIFLIIREEIPE (mNSS)
AR 72 WL A B4 HIF-1 o . SEEHSCE RS (1L.C3) . BNIP3ZRAKT-. B0 R AR, BN HA .,
B. C. D, E, F4l, H45H, AT HIERRT. HESAER ARG 72 b iy F A2 A8 vir=1 [ 8-k
A4 (8-0HdAG) | W& LEm (CAT) . N (MDA ) . KK (PCO) ) &, &8 A AMmNSS
H0. BAG24 h, DAKBRmNSSILTFA (P<0.05) ; #8548 h, C. DAKFRmNSSILTBA, FAKRmNSSEH 7D
20 (P<0.05) ; BHJ572 h, DA KRmNSSILTBLA, FAKRmNSSH TDA (P<0.05) o BFJE72 h, B KUK L
JipJE FEHZUHIF-1 o . LC3. BNIP3RIAK P A, B4, IRTC. DA (P<0.05) ; #BIE72 h, DA FUIK i/ &
ZHAHIF-1 o . LC3, BNIP3EIEKFETC. F4 (P<0.05) ; #4572 h, B4R BN LI H B4 HIF-1 o . LC3,
BNIP3ZEA KPR FFAL (P<0.05) o #5572 h, B4R UK i fE B4 218 -OHAG & i T B FAL, i it il 61 28
ZICATEHFRALTBAL (P<0.05) o 45 PPAR v SZ RSN REA A508 i Hh ARS8 K Sl A kA 45, HCHLI T BB S
HIF-1 o /BNIP35 538 A S0 AWK T8 . DNASR AT =9 A i A G

[S&8iR]  Mdam; Wibif; PPAR v Z AR SRS Fla; BNIP3; HIE; KE

[FES%EES] R743.34 [SCEA#RIEES] A DOI: 10.12114/).issn.1008-5971.2024.00.096

Mechanism of PPAR y Receptor Agonist in Reducing Secondary Injury of Cerebral Hemorrhage Model Rats Through
HIF-1 o /BNIP3 Signaling Pathway
YAO Lin"?, LUO Teng’, YANG Lei’, MU Qiong'
1.General Medical Department, the Affiliated Hospital of Guizhou Medical University, Guiyang 550004, China
2.Clinical Medical College of Guizhou Medical University, Guiyang 550004, China
Corresponding author: MU Qiong, E—mail: mu0731@126.com

[ Abstract] Objective To investigate the mechanism of peroxisome proliferator—activated receptor y (PPAR v)
receptor agonist in reducing secondary injury of cerebral hemorrhage model rats through hypoxia inducible factor 1-alpha (HIF-
1 a) / Bel2—adenovirus E1B 19-kDa interacting protein 3 (BNIP3) signaling pathway. Methods The experimental period was
from July 2021 to July 2022. A total of 95 healthy SPF male SD rats were selected. Ten rats were selected for model screening, and
25 rats were selected to determine the index detection time. A total of 30 rats were randomly divided into groups A, B, C, D, E and F,
with 5 rats in each group. Rats in group A were injected with 0.9% sodium chloride injection instead of autologous blood during the

preparation of modified cerebral hemorrhage model, and were given 0.9% sodium chloride solution by gavage before modeling, 0.9%
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sodium chloride solution by gavage and intraperitoneal injection after modeling. The rats in groups B, C, D, E and F were used to
prepare the modified cerebral hemorrhage model. The rats in group B were given 0.9% sodium chloride solution by gavage before
modeling, and 0.9% sodium chloride solution by gavage and intraperitoneal injection after modeling. Rats in group C were given
0.9% sodium chloride solution by gavage before modeling, and rosiglitazone (RSG) by gavage and 0.9% sodium chloride solution by
intraperitoneal injection after modeling. Rats in group D were given RSG by gavage before modeling, and RSG by gavage and 0.9%
sodium chloride solution by intraperitoneal injection after modeling. Rats in group E were given 0.9% sodium chloride solution by
gavage before modeling, and 0.9% sodium chloride solution by gavage and 2—methoxyestradiol (2ME2) by intraperitoneal injection
after modeling. The rats in group F were given RSG by gavage before modeling, and RSG by gavage and 2ME2 by intraperitoneal
injection after modeling. The modified Neurological Severity Score (mNSS) at 24, 48 and 72 h after modeling, the expression
levels of HIF-1 o, microtubule—associated protein 1 light chain 3 (LC3) , BNIP3 in the tissues around the hematoma at 72 h after
modeling were compared among the six groups. A toal of 30 rats were randomly divided into groups A, B, C, D, E and F, with 5
rats in each group. The intervention methods of each group were the same as before. The contents of oxidative damage products
[8-hydroxy—2"—deoxyguanosine (§—OHdG) , catalase (CAT) , malondialdehyde (MDA) and protein carbonyl (PCO) | in the tissues
around the hematoma at 72 h after modeling were compared among the six groups. Results The mNSS of rats in group A was 0.
At 24 h after modeling, the mNSS of rats in group D was lower than that in group F (P < 0.05) . At 48 h after modeling, the mNSS of
rats in groups C and D was lower than that in group B, and the mNSS of rats in group F was higher than that in group D (P < 0.05) .
At 72 h after modeling, the mNSS of rats in group D was lower than that in group B, and the mNSS of rats in group F was higher
than that in group D (P < 0.05) . At 72 h after modeling, the expression levels of HIF-1 o, LC3 and BNIP3 in the tissues around
the hematoma of rats in group B were higher than those in groups A and E, and those were lower than those in groups C and D (P
< 0.05) . At 72 h after modeling, the expression levels of HIF-1 o, LC3 and BNIP3 in the tissues around the hematoma of rats in
group D were higher than those in groups C and F (P < 0.05) . At 72 h after modeling, the expression levels of HIF-1 a, LC3 and
BNIP3 in the tissue around the hematoma of rats in group E were lower than those in group F (P < 0.05) . At 72 h after modeling,
the content of 8-OHdG in the tissues around the hematoma of rats in group E was higher than that in groups B and F, and the
content of CAT was lower than that in group B (P < 0.05) . Conclusion PPAR +y receptor agonist can effectively reduce the
secondary injury in rats with cerebral hemorrhage model. The mechanism may be related to the increase of autophagy level and the
decrease of DNA damage products mediated by HIF—1 o /BNIP3 signaling pathway.
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Table 1 Intervention methods and execution time of six groups of rats
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. . HARTHTT A2 TRSG 4 mg/kgHEE . /BT EBS0.5. 24, 48 h%3 TRSG 4 mg/kgl -
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Table 2 Comparison of the degree of neurological impairment between the
model group and the modified model group at different time
524 h 2548 h AFIFT2 h
A TR R WE ORE PE B RE TE BE
Pl 0 B0 Bt B B w0 B B
Al 0 45 1S 0 55 0 45 15 0
HORARTIZE 3/5 2/5 0 35 215 0 5/5 0 0

VALE] 2.032 2.141 1.000
P 0.042 0.032 0.317
D B D B
NN \\’XP‘\\ \\b?;&\ \\,\q/\\
K %ﬁ‘ B Q
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e HIF-1 o =HEE TN o
Bl Western blot& il 41K FUHIF-1 o FIA7KF-AYSDS-PAGEI]
Figure 1 SDS-PAGE diagram of expression level of HIF-1 o detected by
Western blot method of the five groups of rats

2.2 mNSS

ALK mNSSH0, #5244 h, DA FmNSSHE
TFY, 2R5AHGIFEX (P<0.05) ; #1548 h,
C. DA KFRmNSSIE B4, FHKRmNSSHE TDA,

ERAGHE L (P<0.05) 5 #4572 h, DA
mNSSHE TBZH, FAKBRmNSSE TDAH, ZRA45 1%
B (P<0.05) , W3,
2.3 B R B4 HIF-1 « . LC3. BNIP3ZEiA/KF
FALF T2 h, 7N e K R i ik R R4 2N HITF -
la . LC3, BNIP3RILAKFILE, ZRAFITFEX
(P<0.05) ; FEBE72 h, BZH A KUK i i & B 20 21
HIF-1a . LC3, BNIP3EIAKFETA, E4L, KTC.
DA, ZRAGIFEN (P<0.05) ; BFJ572 h, D
ZH R B I FRIZH 2R HIF-1 o . LC3. BNIP3K KK
mTC. FH, ZRA5IFEN (P<0.05) ; &5
72 h, EZLAR EUG I b A 4L 2 HIF-1 o . LC3. BNIP3
FRKARTFFA, ZRAa%11%FE L (P<0.05) , U
#4,

F3  HAKRBAFMEmNSSIE (x+s, 48, n=5)

Table 3 Comparison of mNSS scores among the five groups at different

time
205 A5 24 h 548 h HBLET2 h
B4 12.20 + 3.35 10.00 + 1.41 6.60 +2.30
C4H 9.20 +0.45 6.40 + 1.52° 4.80 +0.84
D# 8.80 +0.45 6.20 + 0.45" 4.00+1.22"
EZH 11.80 + 3.63 9.20 +3.96 7.20+2.28
F4H 11.00 + 1.00" 10.00 + 1.87" 9.00 +2.35"
FIE 5512 3.848 5.401
PlE 0.015 0.018 0.004

e PR SBAHILE, P<0.05; "FoRSDAIILE, P<0.05.

e ONAR BTG T2 WKL FIZLSIHIF-1 o . LC3. BNIP3%
AP ILES (225, n=5)
Table 4 Comparison of expression levels of HIF-1 «, LC3 and BNIP3

in the tissues around the hematoma among the six groups at 72 hours after

modeling

2151 HIF-1 « L.C3 BNIP3
AH 0.07 £0.01 0.09 +0.02 0.03 +0.00
B4 0.28 +0.02° 0.33 +0.03" 0.06 +0.01°
CH 0.41 £0.02" 0.44 +0.03" 0.08 £0.01"
D4l 0.68 = 0.03™ 0.76 = 0.02™ 0.19 +0.02™
E4] 0.17 £0.01" 0.21 £0.04" 0.01 £ 0.00"
F4 0.53 +0.02* 0.57 £ 0.04™ 0.12 +0.03"*
FfE 784.345 336.545 141.994
Pfii <0.001 <0.001 <0.001

e HIF-1 o =BRES N 1o, LC3=HATHIEE H 1REES,
BNIP3=Bcl2/Ji s E1BA EAE & 1135 “Fom SA4ILE, P<0.05;
PR GBI, P<0.05; “FRECHILE, P<0.05; FREDH
tbE:, P<0.05; “FnSEALLE, P<0.05.

2.4 FALEEY) S
FAIS T2 h, N2 R I A R Bl 40 28— OHdG |
CATH HH#, 2RI (P<0.05) 3 I
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(P>0.05) , W35,

RS SR RIS 72 i i R4 SUR AR 1 7 4 A
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Table 5 Comparison of the contents of oxidative damage products in

the tissues around the hematoma among the six groups at 72 hours after

modeling
AL ?;Zﬂéﬁ <§ﬁl) Comollmg)  PCO Comol/mg)
A4l 0.27+0.05 1.38 £ 0.37 0.70 £ 0.21 1 634 +475
B4l 0.30+0.08  2.02+0.62 1.47£1.17 1791 +899
C#4l  040+0.08 2.26+0.80 1.12+0.98 1303 + 658
D4l 036+0.20 2.14+0.96 1.07 £0.97 1456 + 635
EZl  0.61+0.06" 0.93+0.31" 1.20 £0.85 1210 + 406
F4 032+0.13" 154048 1.27 £ 0.66 19161216
Py 5.720 3.300 1.120 0.657
Pl 0.001 0.021 0.409 0.659

T: 8-OHdG=8-FHM A %1, CAT=id A LS/, MDA=N "
B, PCO=HE MBI "R GBAILE, P<0.05; "E£RSEHLL
®, P<0.05.
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