Aug. 2021, 41(4) SEIGEN) S LB % Laboratory Animal and Comparative Medicine 327

DOI:10.12300/j.issn.1674-5817.2020.140 - \EEHRIIER .
=2 B 7K ORI i J5 P R 42 i L I oK R g 7K AR Y
TR AN HIF T

FRVR, RER, PRE?
(1. KZERAYZIA H 710016, 2. K& ERETREEFA, &% 710016)

(EE] BM HitedidAieT RER T A K KA AEANG . FE 60 R 1#% SDA KK
Mo AATEEE, MAHRMGTH, EARMERESBFDEFREREDARERE, BTEAARSE
REIRKEAN10%EEH A, 03mL/Mh, £48h, HHEEARATE, BNEAR, ARAZLINS
REZRAMN; FE, MNEEAARNMEKE., MAA+TEF 4B EEH-9 (matrix metalloproteinase-
9, MMP-9) 55X R4 B & g4 24 -1 (metallopeptidase inhibitor-1, TIMP-1) |, LLEAE <
% %% #% # 7% { claudins. occludin #7 zonula occludens-1 (ZO-1) £#ER., R BALARLTZ
Ff AR A K EXAE® THETA (BHP<0.05, WEENEER, #EAAKFK®LH L IR ME
M, BTARRMFERNEE. BHRET, BTHAARNALZANADRE, XMEHES A
ERD. B, BITAARKAL T MMP-9/TIMP-1 bl B B FHA 4, %% % 8% @ claudin-5.
occludin UL % ZO-1 #& THAH (3 P<0.05). L5 &5 /K ¥ i@ i [& [ MMP-9/TIMP-1 th ], #&
&Y % & @ claudin-5. occludin AR ZO-1 B9 R 3A, EFF il FIELEM T #KE, KENE G RA
HmERE, NMERIRERARNATE,

[XHiR] I amEAM-9; B EEAMAZUMGIR-1; RREREA,; MR i,
K

[RESZES] Q95-33 [XEFER|A [XEHS] 1674-5817(2021)04-0327-06

Mechanism of Hypertonic Saline to Reduce Cerebral Edema in Rats

with Cerebral Hemorrhage by Protecting Blood-brain Barrier

DIWU Feihu', ZHAO Zhijing', DENG Yiheng’

(1. Department of Neurosurgery, Chang'An Hospital, Xi'an 710016, China, 2. Department of Critical Care
Medicine, Chang'An Hospital, Xi'an 710016, China)

Correspondence to: ZHAO Zhijing, E-mail: 1691129995@qq.com

[Abstract] Objective To investigate the mechanism of hypertonic saline (HS) treatment to reduce cerebral
edema in intracerebral hemorrhage (ICH) rats by. Methods Sixty male SD rats were randomly divided into
control, model, and treatment groups. An ICH rat model was established by injecting fetal bovine serum
(FBS) into the brain parenchyma of rats. The rats in the treatment group were injected with 0.3 mL/h 10% HS
via the tail vein for 48 h. The mortality of the rats was compared between the groups. Brain tissues were
collected to observe the morphological and pathological changes, detect the water content differences in the
brain, and measure the ratio of matrix metalloproteinase-9 (MMP-9) to tissue inhibitor of metalloproteinases-1
(TIMP-1) and the expression of related tight junction proteins, including claudins, occludin, and zonula

occludens-1 (ZO-1). Results The mortality and water content of the brain tissues in the model group were

[(BEE£TA] BHEX A RRHAEAT AT H (2018IM7140)
MEEBI/T] 2B R(1979), 55, R EIM, #5807 M #E HEAE WP H . E-mail: DIWUFEIHU@outlook.com
[BIEER] BEW(1977—), 55, FWREIW, #1787 W 44 BN # . E-mail: 1691129995@qq.com



328 SEIG AN 5 LLEi L2 Laboratory Animal and Comparative Medicine

Aug. 2021, 41(4)

significantly higher than those in the treatment group (all P < 0.05). The naked eye observation showed that

the midline of the brain in the model group shifted from the lesion side to the contralateral side, while the
midline of the brain in the treatment group did not. The ratio of MMP-9/TIMP-1 in the brain tissue of rats in the

treatment group was significantly lower than that in the model group, while the tight junction proteins of claudin-5,

occludin, and ZO-1 in the brain tissue of rats in the treatment group were higher than those in the model group

(all P<0.05). Conclusion HS can maintain the structural integrity of the blood-brain barrier by reducing the

ratio of MMP-9/TIMP-1, stably and tightly connecting the expression of claudin-5, occludin, and ZO-1, thereby

improving the severity of brain edema after ICH and reducing the mortality of experimental model rats.
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Figure 1 Differences in the brain tissues between the

model group and the treatment group
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Figure 3 Difference of claudin 5, occludin and ZO-1 protein expressions in brain tissues of rats in each group
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