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50 mg/ kg7 /NERIEIRAAR Y IR + CTRP6 L 7EAH PRFGHE B A ST 3 J& i Mo 25 1 5 IR AH 266 8 ( AAV ) -CTRP6 ,6 JAl )5 2
21 SR FH A 28 /> BRI M 10 P 4 58 Y | Sham 2 AVAT FARERAVEARAVEAT AT AL 3, P9 24 h J5 TTC A& I fii 42
HEIH R ; Western-blot #:] Nrf2 (HO-1 \NQO-1 ,p-NF-kB/NF-kB , p-IKK/TKK & 4 /K - ; WST-1 3£ #6310 SOD, a] W% A
I CAT, TBA ¥ MDA | ELISA #4530 IL-18 \ TNF-a ,\MCP-1 /K3 ; bt (4 3K Caspase-3 | Caspase-9 1 M ; JEA I T
ORI A T B, &R 5 Sham 4 &L, IR 41 Nef2 , HO-1 ,NQO-1,SOD . CAT #J [ (P 4 <0.01),
p-NF-kB/NF-kB ,p-IKK/IKK MDA IL-18 ,TNF-ot\ MCP-1 ,Caspase-3 ,Caspase-9 . TUNEL FHIEZH T8 (P 15 <0.01) ;5
IR 1 b3, IR + CTRP6 41 Nrf2 \HO-1 ,NQO-1,SOD CAT ¥JF+ 5 (P #4 <0.01) , i FE 1H X | p-NF-kB/NF-«kB , p-IKK/
IKK ,MDA IL-1B  TNF-ac \MCP-1 ,Caspase-3 ,Caspase-9  TUNEL FHPEL SIS FEAK (P 45 <0.01) . 4538 CTRP6 @i
P AL A SN | 2 L 1 T DR DR /) B s PR 443

[SE8BIR] BRI s I i P T B2 403 5 C 1/ R SR BE IR 740 5C 26 11 -6 s TR 7 B2 AH G IR 2/ 21 2 i 46U -1
@%,ﬂzﬁﬁ*ﬂ%‘] ;/J\ 55

[FESES] R614 [ ktRiEY] A

The role of overexpression of CTRP6 in alleviating cerebral ischemia-reperfusion injury in diabetes mice by regula-
ting Nrf2/HO-1 pathway Shen Qianni”™ , Wang Su, Liu Hengjuan, Li Yanan, Gong Ping. ™ Department of Anesthesiology ,
Renmin Hospital of Wuhan University, Hubei Province , Wuhan 430060, China

Corresponding author: Gong Ping, E-mail: gongping@ whu. edu. cn

Funding program: National Natural Science Foundation of China(82102295)

[ Abstract]  Objective To explore the role of overexpression of Clg/tumor necrosis factor related protein-6
(CTRP6) in alleviating cerebral ischemia-reperfusion injury in diabetes mice by regulating nuclear factor E2 related factor 2/
heme oxygenase-1 (Nrf2/HO-1) pathway.Methods The experiment was conducted at the People's Hospital of Wuhan Uni-
versity from September 2021 to June 2022. Eighteen clean grade male C57BL/6 mice were selected and randomly divided into
sham surgery group (Sham), cerebral ischemia-reperfusion group (IR), and cerebral ischemia-reperfusion + CTRP6 overexpres-
sion group (IR + CTRP6) using a random number table method, with 6 mice in each group. In IR group and IR + CTRP6
group, STZ 50 mgkg was intraperitoneally injected for 5 consecutive days to establish the mouse model of diabetes. In IR +
CTRP6 group, adeno-associated virus (AAV) - CTRP6 was injected into the ventricles of the brain three weeks after the es-
tablishment of the diabetes model. After another three weeks, the two groups used the suture method to prepare the mouse
model of cerebral ischemia reperfusion injury. Sham group was only operated without any treatment. After 24 hours of reper-
fusion, the area of cerebral infarction was measured by TTC. Western blot detection of Nrf2, HO-1, NQO-1, p-NF- k B/NF-
k B. P-IKK/IKK protein levels. WST-1 method for detecting SOD, visible light method for detecting CAT, TBA method for
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detecting MDA, ELISA method for detecting IL-1 B, TNF- &, MCP-1 level; Colorimetric detection of Caspase-3 and
Caspase-9 activity; In situ apoptosis fluorescence assay was used to detect cell apoptosis.Results Compared with the Sham
group, the IR group showed a decrease in Nrf2, HO-1, NQO-1, SOD, CAT (P <0.01), p-NF- k B/NF- k B, p-IKK/IKK |
MDA (IL-1 B, TNF- o, MCP-1, Caspase-3, Caspase-9, and TUNEL positive cells increased (P <0.01). Compared with the
IR group, the IR + CTRP6 group showed an increase in Nrf2, HO-1, NQO-1, SOD, CAT (P <0.01), cerebral infarction area,
p-NF-kB/NF-kB, p-IKK/IKK MDA IL-1 3, TNF-o, MCP-1, Caspase-3, Caspase-9, and TUNEL positive cells all de-

creased (P <0.01).Conclusion CTRP6 alleviates cerebral ischemia-reperfusion injury in diabetes mice by regulating oxidative

stress, inflammatory response and apoptosis.
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(JTSERFE] 29 07:00) , ¥R (65 £5)% , i & (25 +
1) C R FRBORLRDRE, BEALECT R MR TR
ZH (Sham ) | il ke ifiL £ 1 4 (TR) R agfe Iff #5980 +
CTRP6 i3 £ K41 (IR + CTRP6) , 45 6 H, (2) FEik
7 .STZ ' TTC W H 32 [E Sigma 2\ A, i A 9% 5 ( ade-
no-associated virus, AAV)-CTRP6 g H ¥ Hanbio 2
A ,Nif2 . HO-1 \NQO-1 NF-«kB p-NF-«kB . IKK . p-IKK #T
PRI A 9% [ Abcam 24 ], SOD ,CAT MDA {7 &1l H
U LA AL TL-1 B TNF-ao\ MCP-1 5] &0 [ 55 [
FEER R/ H], Caspase-3 307 & 4 H 3£ [# Biovision 23
], Caspase-9 IRGH & H FiAE TAEY 28 F], ApopTag
Plus J -2 Y6150 &0 FH 3 [ Millipore 23,
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IGZHE 8% ~12% 1) SDS-PAGE HLVKEEE |73 85 1 4%
2| PVDF i I, )5 IR T 5% BiAg4-173-PBS BH W
2 h, JF i A Nrf2, HO-1, NQO-1, NF-«kB , p-NF-kB . p-
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2 % B
2.1 #4/NR CIRT 5 Bk A BT AR SAH G {5 538 % 3R
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T NQO-1 25 FH Rk AL, p-NF-kB/NF-kB 5 p-IKK/
IKK KF-THE (P <0.01) 55 IR 4 AL IR + CTRP6
ZH MRAT AL 1 AR 2L ) Nef2/HO-1 3 8% & H: R 3iiF NQO-1
M # KT, p-NF-kB/NF-kB 5 p-IKK/IKK [# 1%
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i IL-18 \TNF-ao \ MCP-1 Fik/KFTHE (P <0.01) ;5
IR 4 L%, IR + CTRP6 41 SOD CAT 3 14 7 & , MDA
friE IL-1B \TNF-ao \ MCP-1 kKK (P <0.01)
&2,
2.3 HU/NE CIRI JE TR 7 S i 8 T % 38 L 3%
5 Sham 4 %%, IR 4 Caspase-3 | Caspase-9 Jif P4 FF
=, TUNEL FHPEAIEE 2 (P <0.01) ;5 IR 4L LA,
IR + CTRP6 4 Caspase-3 , Caspase-9 i PEF#{L, TUNEL
FHEAN I E O /> (P <0.01) , L3 3,
3 3 i
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Tab. 3  Comparison of Apoptosis Factors and Cell Apoptosis in
Different Groups of Mice
A Caspase-3 {ii P Caspase-9 i TUNEL FHP:40 A

Sham £H 1.00 £0.33 1.00 +£0.37 1.00 +£0.27

IR 4 5.65 +£0.86" 3.15 +0.68° 5.45 £1.34*
IR+CTRP6 41 2.52 +0.45" 1.27 £0.59" 2.06 +0.59"
FAH 106.95 35.44 47.00

PH <0.001 <0.001 <0.001

E. 5 Sham 41104 ,*P <0.01; 5 TR 4114, P <0.01,

FHEHLH 2 — , PR 5 4l BE Y 22 4 0] 40 it 1k i
BB E  MHLA N A AL P AL R G K Al T
L FPE 3 B S R IR R R 2 s
PEAU(ROS) AT i — 25475 & Mg o2k 4804k | 2 1 o 2 1k
DNA #4545 , IR ROS 38 0] 51 & Ji5 22 (R 1 A FE R T
RV LRSS ROS Y77 AE FIL S A IR 1
A fil A A 255

FFEUESE, CTRP6 5 1O A e i & A&
PEJE IR 5 1 RIS A
¥, CTRP6 REXT 2R RSt S I 78 3 3 e Y
LT RAEVER i &« AR B R R LB IR
LY k> AT S B RS /N BRI AR A T AR
AR, M40 FE CTRP6 J /) B AE T R A, PR htE—
AT CTRP6 1 CIRT () HARAL ] B 5 S8 A0 3
FRER LI FR KT CIRT A HZAME,

Nrf2/HO-1 38 [ AE A LA P95 M 8 O AP L], B
AR B 48 A I 3 i 3 A i Al T B AR
WFSE A IRAE S JR % CIRT S Nef2/ HO- 138 4% bz H R i il

K1 BH/NEIKHIEE S N2 NF-kB R EE LR B (vxs)

Tab.1 Cerebral infarction area and Nrf2, NF in each group of mice-k Comparison of B-pathway related protein expression

A 5l FESEI R (% ) Nrf2 HO-1 NQO-1 p-NF-kB/NF-kB p-IKK/IKK
Sham 2H - 1.00 +0.13 1.00 £0.09 1.00£0.11 1.00 £0.07 1.00 £0.08
IR 4 21.24 £3.76 0.43 £0.172 0.39 +0.08" 0.56 +0.12° 3.52 £0.59° 3.24 £0.47°
IR + CTRP6 41 8.52 £1.47" 1.04 £0.18" 0.95 £0.03" 0.83 +0.10" 1.64 +0.13" 2.17 £0.22>
t/F 18 132.52 25.77 152.22 25.61 84.33 82.07
P{A <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

E: 5 Sham 41H#EE,“P <0.01; 5 IR 411088, P <0.01,

x2 HUA/NREEMRIE MR TR (x+s)
Tab.2 Comparison of oxidative stress and inflammatory factor levels in each group of mice

A= R SOD(U/mg) CAT(U/mg) MDA ( nmol/mg) IL-1B(ng/L) TNF-a(ng/L) MCP-1(ng/L)
Sham 2H 133.83 +10.62 7.75+1.81 4.76 +0. 64 5.57 £0.84 8.32 +0.98 22.31+ 2.96
R 41 41.44 = 4.72° 3.46 £0.76° 20.14 +3.55* 107. 64 £8.75° 31.85 +4.71° 1 087.43 £66.76
IR + CTRP6 41 98.85 + 7.43% 6.26 £1.13" 11.74 +1.83" 33.53 +2.76" 10.68 +1.34" 327.67 +13.48"
F1iH 209. 54 18.16 69.23 602. 87 125.24 1169.27
P{H <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

¥ . 5 Sham 411035, P <0.01; 5 IR 41 H#%,"P <0.01,
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ANBUI AR5 A HIF oY 45 R S BR, EEE T R D B
SOD CAT & M F#AK, MDA & 745, 1fif IL-18 \TNF-at |
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U8 BESY & L, CTRP6 7T 58 3805 AKT {5538 %
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FaER KB, CIRI 5 Caspase-3 5 Caspase-9 1% V£ Ft+
i, [ B TUNEL BHE 20 M3 2, #h 72 CTRP6 7] A%
Caspase AOTE PR, WD R T A M A
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