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Effect of dexmedetomidine on the renal function and expression of
tight junction protein ZO-1 and occludin in the
kidney of rats with septicopyemia
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[ Abstract] Objective To investigate the effect of dexmedetomidine on the renal function and the expression of
tight junction protein ZO-1 and occluding in the kidney of rats with septicopyemia induced by lipopolysaccharide. Methods
Thirty adult male SD rats were randomly divided into 3 groups (n =10 each) : control group( group C), LPS group ( group
M), and dexmedetomidine group ( group Dex). In the groups Dex and LPS, the rats were infused with saline and
lipopolysaccharide (5 mg/kg, i. v.) respectively. In the Dex group, after intravenous injection of lipopolysaccharide (5
mg/kg) , the rats were firstly infused the loaded dose of dexmedetomidine (7 wg/kg) for 15 minutes, and then changed to
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5 pg/kg-min for 30 minutes. Blood samples were collected at 24 h later for measuring TNF-a, IL-18, Scr and BUN. The

kidney tissues were examined by histopathology. The expression of ZO-1 and occludin was detected by Western blot.

Results Compared with the group C, the kidney tissue of group M was extensively damaged with tubular dilatation and

inflammation, while reduced in the group Dex. Compared with the group C, the expressions of Scr, BUN, IL-1p and TNF-

a were all enhanced in the groups M and Dex (P < 0.05), while the inflammatory factors in the group Dex were

significantly lower than those of the group M (P <0.05). The Results The Western blot analysis showed that the

expressions of protein ZO-1 and occludin in the group Dex were significantly higher than those of the group M (P <0.05).

Conclusions Dexmedetomidine can improve the renal function of rats with septicopyemia, inhibit the acute renal injury

and inflammation, increase the expression of protein ZO-1, and exert certain protective effect on the kidneys.
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Note. C: Control group, saline; M: Model group, injected LPS;

Dex: The rats in the Dex group were given dexmedetomidine after LPS injection

Fig.1 Histological changes of the rat kidneys. HE staining, x200(Bar =100 pum)

xR1 EURERILE R
Tab.1 Results of renal function tests
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CH
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45 C H AL, * P 0. 05 SR LA, © P <0.05
Note. *P < 0.05, compared with the control group; “P < 0.05,
compared with the model group.
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4
c4 73.56 £12. 15 63.17 £12. 13
Group C
1]
i 165.34 +21. 17" 147.59 +22.38 "
Group M
Dex 4
AL e a7 97.69 +16.28 * £
Group Dex
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Note. C: Control group, saline; M: Model group, injected with LPS;
Dex: Group Dex was given dexmedetomidine after LPS injection.

Fig.2 The expression of ZO-1 and occludin in each group
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Tab.3 The expressions of ZO-1 and
occludin in each group

HEH
ik Z0-1 Occludin
Groups
C4
Group € 0.66 +0. 10 0.85+0.11
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Note. *P < 0.05, compared with the control group; “P < 0.05,
compared with the model group.



o R R A AR 2016 4E 4 H 4526 554 1 Chin J Comp Med, April 2016, Vol. 26. No. 4 17

3 it

i 25 LA A2 vh 22 PR e PR 275 e 51 1 TR 2
1) 4 B RAE IV 25 A AE, S — Tl 4 B4k ek 2 5 .
J¥A 75 LA 5 155 5 A IX1 6, T 1 G 2 ol T 88 A 46240
S LML i, X N M 1 i T B R, AR A 2R
I T R = 0 IO 17 L i S UNRBRINI N W
ZICHR 7] K LPS FEGTR B 7 Mesg i AE B, K
24 h JGET- 3R 5, IL-1B Al TNF-a 4 4E [H 1 %3k
B O NE INE R B S g R A AN TR R EE R
B3, AT LA S50 i 2y S e H ol K RS AL, H A
WFFE B, R IRE 51 & Sk B 451405 ( AKT) 19 3=
BEHLE S B A 1 B YT B A R R
“FE I A B B T SRE N A 22
B (ADP-H W) W4 i (PARP) i EHAL S 5T
AKT B9 955 % ) R BEE I ) S8 A8 K2 7 AR 5
B T (R T T R AR G MR R s 3 AKT 19 R A
HAEEEE Y,

Dex AJ 38 = #1025 HVE B B 25 A0 Bk, 15 22
JERA 22 5t RS I BEL T 4 o) ot A R 2 4
ACRE B IO B84 B /N ER 0 3 SR RN P A R R AR
M A5 37 7 B 21 2340 g A B 2 BET' . Dahmani
L5 45 R | Dex AT 3 1ok 2l 35 B A1 2 356 o
30 17 938 K 2 5% 39 5 B0/ B B R 405, e Ak,
Dex i AT 4 80 B /NE [ R AN Y a2 AR SZ 4K, M40
TR PRIECR R, B4 A1 4k 22 BE RS JCRN ' /N Bk
70 I 1 R 1 N O N R = i (I =7
G 1<) | N1 B M= R R A (=S R i
PR b3 % % F BUN 1 Ser SK3FAS £ 2 5 2l fig, BUN
1 Ser (B A 1E # 36 6] N 22 B B Wk mT LHE 4R N IR
Y, AR N IREEARE , Y B E R E B B X P A48
e th B S5 o AR 90 76 2 57 e B 1 i R R 7Y
IEERE I 25 T Dex T Fil, D 3 B 20 21 2% 11 1fiL 3%
BUN 1 Ser F8ARAZ b PFAG B DB, 25 R B AR 4 5
WEB AL TR, Dex T 10U 5 20 M B 0 /D #E —
FRIE e LPS SO B sty 128 o /NS ol 45 4
(A%, H BUN Al Ser ¥ BE B REAR, $27R Dex X
i 2 MAE K BV T RE A — 2 AR TE T

Jie 75 LA b Rz 40 s A0 TR A G A
LPS A HUE J8 B 40 15 Th RE R AT S /NS B R 4
Wi, HHFFE SR, Dex RT3 1 30055 B 2 1k 35 il 21
[ HDAC2 Fl HDACS ik, DTk 241 48 40 el [
T, BEAR 9 RE K2 N, 10 $2 5 M 2 I0RE KRR AR A7

R R Dex WA B B L L (I/R)
103 , 5w X B s e 2 Y AR g SR A
Dex AJ 88 LPS JIr SIS & M H F TNF-a Fl 1L-6
KB THE, $E7R Dex X MEREAE 5 & 1) 98 1 I A
— B RAEIER

SRR B R B A R R
WEPVE, AR, e B P05 | A R 4
15 e ATP SR TGO T, £ Fh A 210 S8 E 8
Wr%d  Fik kAU H B % i PR N
5w EYE, Z0-1 VR BB SN AL T A
A5 S N8 R B A B AEH ; Occludin 5 H X}
£ L B %) 8 5 O, AT LRI 4 i A Y A
fasgim B " AT A R e i AE K R
B2 2SR 1 Z0-1 Fl occludin AY 263k B i
R T2 Y Dex 76— B2 L AT i il ik
BMAERKREHANERELEAD 201 M
occludin FYFEIX

25 LR, Dex AJ 98052 M 25 100E 51 8 1Y) B 121
RAER N, 2% B TIfE, H L JH B A28 B % R
H ZO-1 Fl occludin F5 HAYFE A, TR 4K % &
FEEE R TT e H R R IR E AL 2 —

S 3k

[ 1] Zullo JA, Fan J, Azar TT, et al. Exocytosis of endothelial
lysosome-related organelles hair-Triggers a patchy loss of
glycocalyx at the onset of sepsis[ J]. Am J Pathol, 2016, 186
(2):248 -258

(2] 20 AH. BEAIFNERESKRRE LREH L
BEMZEL)]. i E R R AR IR, 2007, (05) 1256 - 258.

[3] Wong DM, Wilkins PA. Defining the systemic inflammatory
response syndrome in equine neonates[ J]. Vet Clin North Am
Equine Pract. 2015,31(3) :463 -481.

[4] LiY, HeR, Chen S, et al. Effect of dexmedetomidine on early
postoperative  cognitive  dysfunction  and  peri-operative

inflammation in elderly patients undergoing laparoscopic

cholecystectomy|[ J]. Exp Ther Med,2015,10(5) ;1635 —1642.
[5] &M, JUER DRL,F NERBZESDERINLES

TELREAERIP AN [ 1], v B B R R 2% 4% 35,2011, (08 ) :49
-52.

[ 6] F&k, 30k, fERL, 45, APEMUEBLE T KB A8 P A1
REVEB B[], T E R B AR AR, 2014, (03) 130
-33.

(7] s, B BT A5 ShRRLET /R B e 75 I0UAE R
SRR B0 R SRR BT S ()], A=W B 2 TR BT SE, 2010,
(03):197 -201.

(FT#%45 W)



P A B A 2 2016 4F 4 A5 26 %5 4 1 Chin J Comp Med, April 2016, Vol. 26. No. 4 45

[3]

[4]

[5]

[6]

SAMHDL1 is required for HIV — 1 restriction [ J].
2014, 20(8) : 936 —941.

Nat Med,

Hofmann-Lehmann R, Swenerton RK, Liska V, et al. Sensitive
and robust one-tube real-time reverse transcriptase-polymerase
chain reaction to quantify SIV RNA load: comparison of one-
versus two-enzyme systems [ J]. AIDS Res Hum Retroviruses,
2000, 16(13): 1247 - 1257.

Zhang R, Bloch N, Nguyen LA, et al. SAMHDI restricts HIV-1
replication and regulates inter- feron production in mouse myeloid
cells [J]. PLoS ONE,2014, 9(2): 1 - 10.

Laguette N, Sobhian B, Casartelli N, et al. SAMHDI1 is the
dendritic and myeloid - cell - specific HIV-1 restriction factor
counteracted by Vpx [ J]. Nature, 2011, 474 (7353). 654
-657.

Ballanal E, Esté JA. SAMHDI: at the crossroads of cell

[10]

[11]

[12]

Proc Natl Acad Sci U S A, 1993, 90(19) . 8925 —8928.

Wu L. SAMHDI: a new contributor to HIV-1 restriction in
resting CD4 * T-cells [ J]. Retrovirology, 2012, 23(9) ; 88.
Goncalves A, Kavayel E, Rice GI, et al. SAMHDI is a nucleic-
acid binding protein that is mislocalized due to Aicardi-Goutieres
syndrome-associated mutations [ J]. Hum Mutat, 2012, 33(7) .
1116 —1122.

Lahouassa H, Daddacha W, Hofmann H, et al. SAMHDI
restricts the replication of human immunodeficiency virus type 1
pool of deoxynucleoside
triphosphates [ J]. Nat Immunol, 2012, 13(3) ; 223 —-228.
Baldauf HM, Pan X, Erikson E, et al. SAMHDI restricts HIV-1
infection in resting CD4 ( +) T cells [J]. Nat Mad, 2012, 18
(11) . 1682 —1687.

Ayinde D, Casartelli N, Schwartz O. Restricting HIV the

by depleting the intracellular

proliferation, immune responses, and virus restriction [ J]. SAMHD1 way: through nucleotide starvation [ J]. Nat Rev
Trends Microbiol, 2015, 23(11) ; 680 —692. Microbiol, 2012, 10(10) : 675 - 680.

[7] Gao WY, Cara A, Gallo RC, et al. Low levels of
deoxynucleotides in peripheral blood lymphocytes: a strategy to (f&E1 B #A)2016-02-01
inhibit human immunodeficiency virus type 1 replication [ J].

(L#% 17 W)

[ 8] Cooper D S, Claes D, Goldstein S L, et al. Follow-Up renal orthotopic autologous liver transplantation in rats[ J]. Sci Rep,

(9]

[10]

[11]

[12]

assessment of injury long-term after acute kidney injury ( FRAIL-
AKI)[J]. Clin J Am Soc Nephrol,2016, 11(1) :21 -29.
Clement J. Considerations about a Chinese vaccine preventing a
national form of epidemic acute kidney injury (AKI)[J]. Infect
Dis (Lond) ,2015, 135(12) .1 -3.
Sun Y, Gao Q, Wu N, et al. Protective effects of
dexmedetomidine on intestinal ischemia-reperfusion injury [ J].
Exp Ther Med,2015,10(2) :647 —652.

Dahmani S, Rouelle D, Gressens P, et al. Characterization of the
postconditioning effect of dexmedetomidine in mouse organotypic
hippocampal slice cultures exposed to oxygen and glucose
deprivation[ J]. Anesthesiology,2010,112(2) ;373 - 383.
Stoetzer C, Reuter S, Doll T, et al. Inhibition of the cardiac Na
channel alpha-subunit Navl.5 by propofol and dexmedetomidine
[J]. Naunyn Schmiedebergs Arch Pharmacol ,2016,389(3) ;315
-325.

Yao H, Chi X, Jin Y, et al. Dexmedetomidine Inhibits TLR4/

NF-kappaB Activation and reduces acute kidney injury after

[14]

[17]

2015,5.:16849.

BREWF, B8, A KW, SR, SR B A7 SRR E S
i/ FHIEE PRI 1] . PP E S TR IS, 2013, 17(53) :
9189 -9195.

R TERD, M, A TR S A SR IR E X K R ki
FHETE RO NUASHR O B R [ )], B2 5E A2 41z, 2015,
(8):809 -814.

Miao Y S, Zhao Y Y, Zhao L. N, et al. MiR-18a increased the
permeability of BTB via RUNX1 mediated down-regulation of ZO-
1, occludin and claudin-5[J]. Cell Signal,2015,27 (1) :156
-167.

Cai H, Liu W, Xue Y, et al. Roundabout 4 regulates blood-

tumor barrier permeability through the modulation of ZO-1,
Occludin, and Claudin-5 expression [ J ]. J Neuropathol Exp
Neurol ,2015,74(1) :25 -37.

(&8 H #1)2016-02-22

¥ IE

(i P BE 2 AR ) 2016 4F (26) &5 2 WHE R (1 -3 1) SCE " AR L sh Wy ik Wy B R br e | i
Ve 9 B, @ B AR B  RRIEIE





