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Abstract

Objective: To explore the effect of Galectin-3 on brain injury after cerebral hemorrhage in rats and
its related mechanism. Methods: A total of 120 Wistar rats were randomly divided into Sham group,
ICH group, Galectin-3 inhibitor MCP group (MCP group), 40 mice per group. ICH model was made by
intracerebral injection of collagenase. 20 pg normal sheep IgG was injected into the lateral ventricle
of Sham group and ICH group, and 4 ng MCP was injected into the MCP group. 48 h later, Longa score
was used to evaluate the neural function deficit, and the brain water content of rats in each group
was detected to evaluate the blood-brain barrier permeability. TUNEL staining was used to detect
nerve cell apoptosis. The levels of interleukin-1 (IL-1f), interleukin-6 (IL-6) and tumor necrosis
factor-a (TNF-a) were detected by enzyme-linked immunosorbent assay (ELISA), and the expression
of TLR-4/NF-kB pathway related proteins was detected by Western Blot. Results: Compared with
Sham group, the neural function deficit score, brain water content, blood-brain barrier permeabil-
ity, cell apoptosis rate, the contents of IL-14, IL-6 and TNF-«a in brain tissue were increased in ICH
group (P < 0.01), and the expression of Galectin-3, TLR-4 and NF-kB p65 in brain tissue were in-
creased (P < 0.01). Compared with ICH group, the neural function deficit score, brain water content,
blood-brain barrier permeability, cell apoptosis rate, the contents of IL-1f, IL-6 and TNF-« in brain
tissue were decreased in MCP group (P < 0.01), and the expression of Galectin-3, TLR-4 and NF-«B
p65 in brain tissue were decreased (P < 0.05). Conclusion: Galactin-3 can increase neuronal apop-
tosis and inflammatory response in rats with cerebral hemorrhage, and promote brain injury, the
mechanism of which is related to up-regulation of TLR-4/NF-xB pathway.
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1. 5|15

El & P40 H i (intracerebral hemorrhage, ICH) & $8 3E G147 14 oG P4 HH I, 2 [ SR 28 A 7 v 1) B
i, AR R A A TR O ST L[ 1] ICH B4R R 2N 60~80/10 N, &tk
I L IR E 53 2 20%~30%, S MEIAEAR Y 30%~40%, & JE B iy ) 2 ML L [2] . ICH. J5 4k
R 7K R i e o 3 PR AR, (RN 2 5 S E SR 2 TR T M S I Ao 28 20 i ) 1 25 g B A P
HFE[3]. BHFT ICH Jo M4 4 1 R AR K R AL, W29 ICH R 25 R $ 0T R % o

FABEBEE R -3 (Galectin-3) & — Mk & AR AR ERED, |2 0M T SMIMIEN, 1EH
JEFER . SGER L. UM TS 2 R AR B R R B EAER (4], AWt ER, FIMERER-3 £
X EE R 8 1 JORE RN R [RIFE S B A 5], T HSH PR A RS0 900 R B IALHEIAER] 7. Toll
FE524K-4 (Toll like receptor-4, TLR-4)/#% X F-xB (nuclear factor-kappa B, NF-xB){5 5 il & 5 5 4% &k P
405 5 JE S S 1Y) B EAE SRR (6] DAL, ANH ST A ICH R RUBEAY, SR A FLREBESE 22-3 #0055
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UM AH A S (modiified citrus pecting MCP)EAT T, R 78 2= FLREEEAE 2 -3 X o 4 i oK BRU 453473 (1) 52 1) %
H:PE TLR-4/NF-xB B FIx A&,

2. 8
2.1. SCISEH4

120 X SPF 2% Wistar K., MM, 3 Ak, A E(160~180) g, MWH LT /R - LHLSLRIME
PR A F BV ATES : SCXK(Y)2018-0006], il 37 T Wil s 25 KW s rhle o HFRZEME: EHEQS
+5)CHEE, BRI, WMERIESE, BHRKEER,

2.2. k5

MCP ¥ 2 [ Econugenics A A (S : 39400661726), 457 IgG M H _Egzik Y A R AT d
T A10109-1749); Iff 57 B 7503 A AR &0 B B S AE R A IR AR (5. B1068-116);
TUNEL #4355 600 H i m @ s AE TR RS : 20230112); AU R-15(IL-18). AN R
-6 (IL-6)~ MBI IR FEIR -a (TNF-o) B IK G 8 W B Ao T i) &0 B AL I RS R AE MR B IR A R (5 4
54 SEKR-002 . SEKR-005. SEKR-009); Galectin-3/LGALS3 Antibody TLR4 Antibody . NF-xB p65 Antibody -
GAPDH Antibody ¥4 4 3% [® Cell Signaling Technology /A & (#5435l : 12733, 14358, 8242, 2118).

2.3. {L3&

UTP-313 B PRI E LM e A R A Allegra 21R BUIKIR /g 500U H 55 [E Beckman
A 7]; Nikon Eclipse C1 BUIEE %6 BB H HAJE A s EPS300 A Hyk Ay B _Filg RAeRH A R
A F]; Tanon5200 4 B AL ROCEB AW B Bl RAERH AR AH]: Infinite M200 PRO # £ 1))
REMEFRAW F B F] TECAN A F]

3. A%
3.1. PSR RERE&

B TR 120 2 Wistar KERBEHL R 3 4, 25N F AL (Sham 41). 5 H A 4 (ICH
)P K Galectin-3 417 MCP ZH(MCP 2H), 441 40 W o SRR JE BN P 5 S ShERIME KR ICH A%
A REUEREES 10%/K A SUREEEAT BRI, % I ] e fE i LA A b, DIF Rk, B8R s 5 A5 AL,
SEALZEMIAFERT XS 1.8 mm, LA SEIF 32 mm, ¥R 5.4 mm), K 0.65 uL R REEEAE 1 08 A 2218
TENRI, B4 S min JGB18RET, 4853k . Sham 20K BRUVEST [F AR FEEE/K, HAb#E/EAHE . Sham 41
1 ICH 4K SR MK =31 5T 20 pg 1% 472F 1gG, MCP 41K fRVESS 4 pg MCP, 48 h Ja Ab4E K 5§20 28 i 21
4l ST T RER I .

3.2. HEZIHEETES

KIS TG, KA Longa yE1F FRUENT 541K SR IEAT M L DI RE B IRAE B 47, VR At
A TMEDIEEEBEIRTT 0 40 FEEMICEMNE . i, A FMRE 1 45 17 ER RN A
MNEERITE 2 435 AT ER FRIREBEMCH MDBURTTE 3 4 T EMAIREEIR, WiTERGSET 4 9.
3.3. [ReBLAEKERT

R R ARIRECH, R R AR RN SR, AR5 R 2 2 i B 3 110 CHERS st 24
ho BIfRILTEETIE, MMEMRALRTE. HERSKE: WEKE =(@@BE - TEAEE x 100%.
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3.4. [k FFREEIE M E

B2 K BB B S 2% SC I VAW (4 mL/kg), 1h JG IS 10%7K & GUREHEAT BRIE, 4T FF KR,
Mg, HAE 02 A A O ERE B F AR B8R 300 mL A= 3 3 /K JE BURZH 23R . JiN 1 mL PBS A 78
B I, $ARFALE 1:3 TN ERRE W, 60°CHEE 24 h J5, 3000 r/min | &0 15 min, HUFIEWR, KA
BERRACREIN 610 nm ARG o S SC IR bR AE RN T B 2R, MRAEFRHEM 2T B IR S &, 4531
PL pg/g IR IR
3.5. HEZMpAT

B BRI Bl A 2021, A 4 pm S0 A, ARFE TUNEL #6857 & 156 0 BB R AT A = hnid,
% DAB R0, BHARREG. R BHEAREMK. SHZEW. RS . B N EEsk DA BENL
BRHL 5 NASE B (1S AL EF (<400) W 28114,  DA4R A R B AR g o BH RS4RI, H380E 0 %K.

3.6. FN4BLARIERETFRIAME

Wr s AbBE KRR, TEOK EER I ZHER, B4 oy S FL R B RO 20 23, BYRE S I\ RIPA 24, &
FUK FZ4f# 30 min, 3500 r/min 250> 10 min, HU_IEWR . 1% HEEEIDE G W B2 (BELIS A5 & e 5 25Kk
K221 IL-1581 IL-6 TNF-o [, &5 R LA pg/mg iR IR
3.7. EBFIEEW

OY 2.6 ARG 2H 2R 24, 12,000 r/min. 4°C .0 20 min JEEL LIEW, %08 BCA & HIKERINR
FE VLR ESR I E & AWK, EAE RS ERIET SDS-PAGE Mk, 2B REA, BEEIMA—Hi, 4C
BEEIER, B RMA CIERES 2 h G HCL SO 55, KA Image J BAEHEAT K B 4T,
Tl ixi 41 2R o Galectin-3+ TLR-4 DA K& NF-«B p65 & [ [ A X R IA K-

3.8. GiitFESH

KH SPSS 16.0 ZEit HAFUATHAE 4T, THE TR Z AL One-way-ANOAY HLINZT5 250 #7, 41
1] LR ] SNK 20 #1757 A5 # % Kruskal-Wallis H K56 . BTG Bod DUSME + FRUEZE(X +£5)Ew,
P<0.05 NEFA G R L.

4. G55
4.1. FEXBHENEELTS . HEKE. MMERFESEMYLIER
Table 1. Comparison of neurological deficit scores, brain water content, and blood-brain barrier permeability among groups

ofrats (x +s)

® 1. FEXRMEMEREKITS . MEKE, MMFESERRERLEER(X£s)

15 ML DRESRIIT I (47) Jibi 5 7K £ (%) PR 5 B (ng/e)
Sham #1 0.00 + 0.00 77.98 +3.96 6.48
ICH 4 3.46+0.42" 89.02 +4.02™ 19.13"
MCP 41 1.00 +0.21% 79.14 + 3.68* 12.06*

¥¥: 5 Sham A LK#, “P<0.01; 5 ICH ALK, #P<0.01.

Hi 1 "%, 5 Sham 4KEAAEL, ICH 4K A2 D RESRR PR« il & 7K & A S ZH 2R SC IR
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WEHERYEZETEP<0.01); 5 ICH 4K AL, MCP KR DI REB P« o2 /K 2 DA A 4
SURSCICHE & B R RRP < 0.01).

A THRE BRI PESy: ICH 41535 5T Sham 41(3.46 + 0.42 vs. 0.00 = 0.00, P < 0.01), MCP 41 & ZE1K
F ICH 4H.(1.00 + 0.21 vs. 3.46 £ 0.42, P < 0.01).

&K & ICH 4153 7T Sham 41(89.02 +4.02% vs. 77.98 + 3.96%, P < 0.01), 1fj MCP 41 5. Z (% T
ICH 41(79.14 + 3.68% vs. 89.02 + 4.02%, P < 0.01).

4.2. FEXRRALHMEMBEATIER

TUNEL 4t 25 2K BRI 2L 2R Al T2, 25 SRl 1 7, Sham 41 H BUAR /D B0 A (R T 40,
ICH AP AZ Il T- i B3 %, MELT ICH 41, MCP 4L (98 T4l X R id /b . TR & e T
R, SR 2 Pror, 5 Sham AAHLL, ICH ZH K MUK AHZA40 M 123 W2 FH (P < 0.01); 5 ICH ZHAH
b, MCP 20K BRI TR B E PP < 0.01).

Sham@d ICHZ MCP&_

Figure 1. Apoptosis of brain tissue cells in each group of rats (400x)

1. BLAKFINELMBEETIE R (400%)

Table 2. Comparison of apoptosis rates of brain tissue cells among groups of rats (X £ 5 )

2. HEXRREBRMEBTERBF(X£s)

A S AT T2 3(%)
Sham 2 4.98 +0.68
ICH 4 39.13 + 1.46™
MCP 4 13.12 £ 1.12#

VF: 5 Sham 4%, *P<0.01; 5 ICH 4ltb%:, *#P<0.01.

4.3. FHEXBKARERFRIZER

ELISA 3460 & 41k UK 41 ZR P IL-18. IL-6. TNF-a fIFIAER, 4558404 3 fion, 5 Sham 40 K6
AL, ICH HRKRMH A IL-18. IL-6. TNF-a & 8¥EETFE(P<0.01); 5 ICH A KR, MCP 4
KERIGALA A IL-18. IL-6. TNF-a & 835 E FKP <0.01).

Table 3. Comparison of IL-1p, IL-6, and TNF-a levels among groups of rats (x £ 5 )
3. BEAR IL-14. IL-6. TNF-a SEEE(x£s)

2H 51 IL-18 (pg/mg) IL-6 (pg/mg) TNF-a (pg/mg)
Sham 41 18.32+3.24 12.36 £ 1.03 9.12+1.02
ICHA 39.68 £ 4.86™ 26.39 £3.56™ 2238 £2.13*
MCP 4 28.12 +3.98% 15.69 + 2.12# 14.56 £ 1.14*

#: 5 Sham AL, P <0.01; 5 ICHALE, *P<0.01.
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4.4. BEXRMKLAL Galectin-3. TLR-4. NF-xB p65 ZERFRILER

Western Blot SZ46 G 220 K U ZH 41 7 Galectin-3. TLR-4 LA NF-xB p65 & AN RIE &, 45
Rk 2 fion, 5 Sham AHEL, ICH 4K RMZH4Y Galectin-3. TLR-4. NF-xB p65 £ [ AHX FRIA E 1 T
ZIHE(P<0.01); 5 ICH 4AHLL, MCP 4L K BKZHZA Galectin-3. TLR-4. NF-«B p65 & M X £k &)
i3 PEAR(P < 0.05).

B Sham4H @ ICH4H O MCP4H
Sham#l ICH#l MCP4 6 -

Galectin-3 | S I S -
TLR4

NF-kB p65

GAPDH e — )
- Galectin-3 TLR4 NF-kB p65

Figure 2. Expression of Galectin-3, TLR-4, and NF-«B p65 proteins in brain tissue of each group of rats.
Compared with the Sham group, **P < 0.01; compared with the ICH group, #P < 0.01

B 2. SHAXRAKLEL Galectin-3. TLR-4, NFxB p65 EEAFIEE N, 5 Sham 4HELE, “P<0.01;
5 ICH 48EEER, "P<0.05

5. g

FE R R L T B R R 0 7 M P 2 i 5 B BB R AL, BT 4k R T Ik A o
EMRE . GOR . TS SRR . SRR RRA YT . IR 7). i LA 5 4 R A B LA A
FEROEIE YRR, AR BT R, B A T R R IR T S B B A 8] I H UL A 4k R A
Ui 2, SRR . LM A T M R — E R, N R SR e
SEEE[9] (101 Rk, BFFCH I A4 9 26 2 R SR WA, Sl VA 7 B S i LA B A 75 3L

ABEE RS R RECNRA LA RRERED, Y STZARAEALES, S5EH
S P SBR[ 11] 76 B A T T b R R MR FUBE AR 3 B 5 T il R RE ST, T
B 203 7EURAM 5 IR ANM 3L 72 T LA IL-18 A IL-6 S5 4R T40 . WFT0 1 SLEEEE 23 M
FHB S FHUBL, ST RAR 25 B G M . TLR-4/NF-xB {5 538 2 5 41 41 0 80 7
PSS S ICH J5 i R R SR, AR 2 8 U %5 Sl B 4 I 4 AE S B2, AT B0 ICH
JE MR I B R 52 R R R 2 AR I Th AE[0]. S THFFUIESE T TLR-4/NF-B {5 588 2 5 L7 pi i
33 SRR AR, 7RSSR T, Fh /N R 40 4330l 10 2 LB 4 2223 1 AR A i 5
TLR-4 45 AR HE SRR P, 1020 JUBESE 203 SRR o i 40 RE S ) S8 F e, e 2h g (8 S5 B 12)
TEMAMEG /N S8, TR BRI A A FUIR B AR 203, E IR 5 TLR-4 454 R AFAR LR 40 i
TERI[13]: 7RO B, LB 253 HBI5] MCP BT LI VR, T LB 23
AT AEEIT TLRA/NF-«B 15 S B % LU A 4E A S S0 RE S SR S5 1R 6] 45 BTk, RoLipieE %
-3 T A FAT (R PR B2 3R 5 9 I N AT B 2 O PR T LA 700 MCP LA b R4 B
TLR-4/NF-B 155305 7T 65 2 5 L FURH B 253 b ek 20 38 G510 00 SR N 72

AT TER PR A 1) 2 Ak SR ICH K BUBEARY, IR L FUREEAE 353 JI0RI A MCP AT
WFEL, WS ICH KRMZIhassk . KRR L 57 @A . 4 S0 2 AN T DR i 41 41

%
%
/
%
%
%
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RSN AR, [F] I W% ICH K B4 4 TLR-4/NF-«B 15 5 BB () LA 50 . W7t 4E B8R, 5 Sham
HOKRARLL, ICH KR DREBR RIS 7K & S B Fayods 1 35038 0 o 2 23490 28 4 P )
FAT AT DL 2R 2 FE R F TL-18+ 1L-6 TNF-o S 2HFH 5 5 ICH 4K RAREL, MCP 41K B
ZINBERISTESr WS K B S I 5 PRy i 1 I TR T DL R R R T 5 B A . iR R
13l 0= A AR e SN 22211 T o G w3 S iy e ) 11 T G R 7.2 S I
KREGAE— e L B I s AR T N, AL, 55 Sham 41K ERAREL, ICH 41K RMG414! TLR-4/NF-«B
SEIEIRANCE (I RIE R, 1 MCP 41K BRAECT ICH 41K B TLR-4/NF-xB 15 538 B 56 2R 1 R ik &
fik, KUk, TLR-4/NF-xB {55 @8 G625 FUMEAE 2-3 i A RUI H I 5 I 3 4% 0 7% . 4 BAmid,

ARWFFUER T 2P LSRR 22-3 RRUEIG I HE 100K SR 28 A RO T2 A0 SORE I B, AR %, P b
A TLR-4/NF-xB A 5. ST, A I8 015 52 4 WA B 0 i == 3 5 MICP 2 75 R 76 28N i 2L 4L L
W50 Galectin-3 fJRIE. BEAh, MCP AT REX NG /M HoAth 2H 2835 B 1) Galectin-3 RIAFIThHEE A )
BRI T — b0 e, DO ARG . IR PRIGYT R PN H I B2 T 38 O B4 5

E&MHE
A TR 45+ 20217003
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