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Mitochondrial division inhibitor Mdivi-1 protects intestinal barrier function in septic
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[ Abstract | Objective To investigates the protective effect of mitochondrial division inhibitor, Mdivi-1,
on intestinal barrier function in septic rats. Methods A total of 160 SD rats were randomly and equally
divided into sham operation group, sepsis group ( established by cecal ligation and puncture), conventional
treatment group, and Mdivi-1 treatment group. The rats from the conventional treatment group were given
lactated Ringer’ s solution (35 ml/kg) at an infusion rate of 3 mL/h according to the guidelines for sepsis
treatment, and those from the Mdivi-1 treatment group were added with intravenous administration of 1 mg/kg
Mdivi-1 for resuscitation on the basis of conventional treatment. After 2 h of resuscitation, intestinal barrier
function, intestinal expression of zonula occludes-1 (ZO-1), pathological changes in small intestine, serum

concentrations of inflammatory cytokines ( including TNF-o and IL-18 ), mean arterial blood pressure
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(MAP), survival time and 72-hour survival rate were observed. Intestinal epithelial cells (IECs) were
employed to observe the effect of Mdivi-1 on the expression of ZO-1 under the simulation of LPS. Results

The septic rats had significantly increased intestinal permeability, D-lactate level and serum concentrations of
TNF-o and IL-1B when compared with those of the sham operation group ( P<0.05), and showed intestinal
villus rupture, glandular atrophy, and great amount of inflammatory cells in pathological observation.
Conventional treatment resulted in slightly decreased serum concentrations of TNF-a and IL-1B3, intestinal
permeability, and D-lactate level (P>0.05), and mildly improved intestinal villus disturbance when compared
with the sepsis group. Mdivi-1 treatment combined with conventional treatment significantly decreased serum
concentrations of TNF-a and IL-1B, intestinal permeability, and D-lactate level in comparison with septic rats
(P<0.05), and pathological results showed clear intestinal villus structure and significantly improved
inflammatory cell infiltration. The immunohistochemical results of intestinal tissue showed that ruptured tight
junction was observed after sepsis, and Mdivi-1 treatment significantly improved the tight junction rupture. At
the cellular level, the expression level of ZO-1 between IECs was significantly decreased after LPS stimulation
(P<0.05), and Mdivi-1 treatment increased LPS-induced decrease in ZO-1 expression (P<0.05). Conclusion

Mdivi-1 has a protective effect on intestinal barrier function in septic rats, which may be through its regulating

http : //aammt. tmmu. edu. cn

7Z0-1 expression.
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S BRI D
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( D-lactate , D-lac) ELISA 57 & W 3 v B 5 L 8 Ak
V) TREBFIE T
1.2 JRmAERegE S

RFEREAS Y T £ F2 SCHR [ 6 ] 5 vk AT, SD R U]
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WP WmiEThfE MAP FIAEAFTE] & 72 h 776 3%,

Ri 9% IEC, 40 A IE# 4 BE 4 (LPS 41 Mdivi-1 41,
IEE XS IR SCHT 1 d A G M B 3R BE K 9% 24 by
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R RS IR 72 h FETE G I R]
1.5 %itE o

A7 17 B (B AT 375 230 v o 550 5% D 4 o7 5 ] B 4y
B, oAttt ) x+s 201, 2R A SPSS 13. 0 Seit4k
P, AT E M B R I 25500, P<0.05 A2 RAf
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BRIMLIE DAO D-lac &34, & BIA YT ol F2 000l 35
JHe B K SR A T T RE , (05 MR 0E HL g 22 7 a4t
2FE X o F Mdivi-1 J897 )5, I3 DAO  D-lac i 2 %
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2.3 Mdivi-1 3¢ pRA 2 K R0 B % 22 45 M 69 vk
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SYBEE R BT, AR ek L, 9 ) o R 1k A R
A 2, I Mdivi-1 W] 038 e 7 0 KRR/ B9 s
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2.4 Mdivi-1 xf ik K Ko i £E B F 8%

i 75 i K SRR PN 2 A B 8 ) R S, 2 BRI
i TNF-o | IL-18 ZKF B2TH i , ST AR AL, o
BITHE T S A5 34%  FHFLER MK BB H MR T
Ja , KRR 9 E R e SO i, Mdivi-1 3897 5, 4%
JEHF TNF-o IL-18 {3 25 FEAIK, 5% MR YT 41 LR,
TNF-o [EAIK T 46% , 15 B Mdivi-1 R e 58 i 35 4 K R
R R AE SR (& 4)
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A BBAELTE L 20-1 694 00 ; B IEC 4mje Z0-1 49 %& & R £ K- ;C.IEC 40/ Z0-1 89 & G Rk KT ey 2 &
oM 1 B AT RRLE ;2. LPS 4853 Mdivi-1 7897 21 ;a: P<0. 05, 5 i *F B L4 ;b P<0. 05, 5 LPS 201k

B2 Mdivi-1 X7 L RAARTERER Z0-1 RiXKFRIZM
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SRR B BRTEAE J5 K B T B S BE T EE A, W HLIA
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AR T A B BB A7, A2 40 e 1Y) g
AN [RI, Zob AR BB IR 5 R HL A7 i 4 85 2 1
TR A0 M2 e PR BT T L 0 H [ s S BB i 2T 3R
BRAERFSE s, AT I SRR 73 228 (Rl 1) P A 1 4 T
8 3302 I A R P S DR 2 — 1 Midivi- 1 — il
ML AR, PTIERE PR Drpl, 5 GTPase 45
P 2 245 4, AL 5 R AR S5 A, 3 3 ] Drpl
GTPase WGk, Pk 52 AR ATE AT 3% BRI Lk (4 1)
PERT™Y o A SCHRARE , Mdivi-1 7] REE 1 40 ] 28 k1A
0 AP LORR T e, T 22 % LPS 755 (1 4k ik 1
AR o AR R B Mdivi-1 ] B 3E e R
J 18 G e, HALH AT Re SR LR AE S IRk
AT REAR o

J¥R B ik T g 3 3 PR K 0 i T R T RE VRIS ,
ER AR AE T A — I A A SOk
I8, Mdivi-1 38 3 300 T 40 M08 T st 1 R AR BR Ja T 3K
/8 BUR R /INEE ' o 5 40, Mdivi-1 Xoh ik i I
RIS PR 2R D R R AT ELA O/ R T, HOEZEL T g
A 40 R Tk AR L Mdivi-1 % i 3 R Y
PRAPVERT RS S AnMIPE T4 G, e ik — 2B

JHETEAE I g B B D RESZ 40, BB i 4 ) Z0-1 %
figdn'' . BEAERFSE I, 16 LPS R T, ZO-1 1
AR AL LPS Al 075 & 1 A B (protein
kinase B,Akt) , s Akt JLiE T #5543 F1H 20-1
A AN BFIE R B Z0-1 B3k Z A Ak
VE5 & 1 3 1 ( extracellular regulated protein kinases,
ERK) .c-Jun & 3 K Vi 34 i ( c-Jun N-terminal kinase,
JNK) #1815 5 K F-1a (hypoxia inducible factor-le,
HIF-1o) P75 Mdivi-1 86001 ZO-1 (I EE R R/ S

(n=16,x%s)

DL EALHIA G, ik — 2Pt

A W5 R ], Mdivi-1 AT p-65 Fi IkBo # 2
&, Bl NF-kB 5 5 30 2 0 B0, 98055 28 1 X 1) ¢
7, Mdivi-1 58 335 30 8 Toll #% 5% {& 2/4 ( Toll-like
receptor 2/4 , TLR2/4 ) Flk# 5 & BB 3B (glycogen
synthase kinase-3B8,GSK-3B) /i § i NF-«B 1§ 1k 242
I SN ) OF S ANITE S (N R S T N
B A s e B RE K B A 2E IRl F- TNF-o IL-18 B
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