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M OE. [HM) # KRR AREN I RAERR FRIT A7 SEFERRIE (Dex ) S HABHUTB R SEME (Atip ) A BT K B A 45
PRI A S B S5 SO Re s 52 , [ Jrik] 48 HMAE SD KRR, AL/ AR TF AR (S 4) AL (M 20 ) AR &
Dex FALFEZA (D1 2H) , i & Dex FAHRZE (D2 4H) AR5 & Atip+MIKF & Dex TALFELL (A1 2H) , &5l Atip+i 7 it Dex il
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Effects of Dexmedetomidine Preconditioning on Gut Injury after Orthotopic Autologous
Liver Transplantation in Rats
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Abstract: [Objective] To establish a rat model of orthotopic autologous liver transplantation (OALT), and to investigate the
effects of dexmedetomidine (Dex) and atipamezole (Atip) preconditioning on the changes of intestinal structure and function after
OALT in rats. [Methods] Forty-eight adult Sprague-Dawley rats were randomly assigned into Sham group (group S), Model group
(group M), low dosage Dex group (group D1), high dosage Dex group (group D2), low dosage Atip+ low dosage Dex group (group
Al), high dosage Atip+ high dosage Dex group (group A2). Rats were sacrificed 8 h after the operation, and terminal ileum was
harvested as to evaluate the intestinal mucosa histopathology. The level of serum lipopolysaccharide (LPS) and diamineoxidase
(DAO) was tested by ELISA. Spectrophotometry assay for MDA and SOD, as well as Western-blotting for Occludin and ZO-1
expression on intestinal epithelium, was performed. [Results] The intestinal mucosa injury, and high level of LPS and MDA were
clearly observed in group M. With Dex pretreatment, the gut injury was obviously attenuated, and Dex exerted anti-inflammatory and
anti-oxidant effect, particularly in D2 group. Meanwhile, with Atip+Dex pretreatment, the beneficial effect of Dex was completely
reversed. [ Conclusion] Dex provided dose-dependent gut-protection for intestinal injury after OALT in rats. The anti-inflammatory and
anti-oxidant effect of Dex, may majorly contributed to its gut-protective effect.
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JFSUT 1Y e K F9 BEL BB, 5 380 i 1 ) R U o R
Y b B 5 s D) i P OS2 B ) 5 w5, Bl i
WREANE . NEERET TE KA RERAN
PRTEER | Ak 2 A PR 50 9 P A Joi ) B e
N, B | L TRk Y 4 B L R 2 AR B 45
SR 4R Ak, % T B8 A 1) (] Py 38 453 003 1R
PR YL S S50, B = A SO B iR Ok, H
AT K B i O P gk g ™ E S I
PRI S BENRENG . A RIEKKE
(Dexmedetomidine,, Dex) , J&—Ff T B S PE £ o,
B EIRAESZART SR, HETTIZ B Tl R RR
FIICU BBLEE BUR  WTFE A, Dex M HATEFERY
LR R RN (W S0 B S/ AE) B
TR 2N hg T A BRI AR S0 8 FHRR B 245, Dex 149 13 1
Fe e E T AT AT R BEF T 30 1 B i 2 5
SN RS AR A S5 i 38 5 72 7 A — S R PR VR 2
FET KB, ARG TR A TR 1Y
KB AR AR AL JF (5 AR Dex Fi4h
XA S W 1B 25K FIDIRERTSE MR, LIS RS Al
R A 30 g 1 R4 R0 i PR 50 1) BT B B AR
/s

1 #H#57*

L1 # #

o, SR BN A SEHEIRIE (JF 22 Orion 28
A ) 5o SZARAE BT BT 4% 56 1 (Atipamezole, Atip)
(3£ Affix Scientific 22 7)) ; R ALEE (DAO)
ELISA i) & N2 X (LPS) ELISA 51 & (27
PR AEAEYIBHL AR ) N (MDA) ALY
B ALEE (SOD) 736 &5 BCA HEAE
A& (R EE YR A H]) ; Occludin $T
& ZO-1 P anti-B-actin (3£ Santa Cruz 2
Al ) ;4 B BhEpR{ (3£ Bio—Rad 23 H])
12 WzhmEHA

ft TR T e R R B 48 H, IR BT & 220 ~
280 g, Wy [ ) ARAE S sh Wy O SR FHBEHLE 35
L BERLSY A 6 2H (n = 8 T4 MR T AR (S H) .
A SO RS AR A R AL (M ) (IS i Dex FiAR
B(D1 ), i Dex WAL HEZH (D2) AL F &=
Atipamezole + iG] & Dex 2 (Atipl+Dex1,A1 41) .
= Atipamezole + 5177l & Dex 4 (Atip2+Dex2,

A2 A1), S HAEIRRI G R BEFT TR AN 2 2 A ) o3

B ONHEAT IR I AE O BELT S, R A AT
KEAEELC AT AR, D1 5 D2 A5 TAR
A 30 min & 1S Dex 10 pg/kg Fl Dex 50 wg/
kg, Al 205 A2 N4 7E D1 40 D2 20 i B Al
B, B ARG 35 min 7 EEST Atip 100 pg kg
HT Atip 500 we/kg, Dex VWL E Tk AR
ERIKE i Dex Ji , B AR BB AU FE N 2.5 ng/
ml AW, Atip VTR I ECHI D7 1% o Adip 25 7H
A= R KU i T AR R TC T LMk B 25 pg/mLL (1)
W,

1.3 KRRBEMCBEFBEEINT &

KR IES S 12 h, AR, WA LTk, PR
AR B R BRI A AR B T AR b, B a
AMEJE, ey s, etk = A
7 S5 FL VWA IR K, 1) A2 B I E , 2 A
PRYFAE, Je)a s b R R IEE bk, R
— T, BT A8 A, A 3BT KRN
J I A Kb ) L it s TR K TR, IR
R DRORE B A3 B T, DRURF Sl K RTIRAS G 2R %
VW — [R5 FEEA T BELIT T , 28 e #i Dk e S
FAEFERK (25 U/mL) 1 mL, SR)G1EAF Bk 9 &
JEE I ORI LR DKV A5 Ab i A8 e, FH 4 54t Sk
AT THERK , R R ERZK (25 U/mL) 3 mL, T
AR IR IR ARG, B Sk, HH R A HERE:
L P2 71 i ol N 17 7 2010 o o =4
e, FEAERE TR S bk A Je R Ty bk RE 5Y I
2 1 mm VEREE WA AE . DA 2.0 mL/min ()38 &
281 T K 2 A G212 R SR UE T 0~4 CHF R R AR
R (12.5 U/mL) 20 mlL, 78 78 A4 [R]EE FH oK A BRER
ARG PR 1 AR, e 43 AR oy + 2 £
FORUETE LY RS EE IS R R SR B AR
ZER S ST R E RO E R A IAME RN K
IJe , 53 BIRA TF 45 A il 45 2 | 45 o T8 301 (24 20
min) , fe i FH R R BRER K B i PR D & 3 T
2 1 M0 R S PN G PR K 3R AR 3R /K (800 U/
mL)3 mL, EZ2 R EREYI 0, A TR =
KT, B HYOK .,

1.4 FRAYEE

FARJG 8 h, W K EURES: , FT 18 s, 218 3250y
FR BB , 500 I B VBV A I ARG 43 A it
[l iz 20 2 (RS B [, SR () k3K (-4 °C)
R TR, — A AETE 40 o/L 2 R W R
WIFRAE T, T4 8UR AP Al . Ha /N
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SURH AR A T ORAE , SE50 25 5 % A-80 “CAI%
MRVKAE DA, T I 2kl
1.5 HE ##&

W T 1 1 TR oK B, Al BOb M
K AEAIEY) R P52 (HE) QB )5, F 200
f e LS i Bk S BEE 5 078 1k, BBl I Y
96 B PE 73 R B Chiu’s ARAE®),0 43, 1IE 5 /I i B
MAT ;1 57, éﬂz%TﬁfﬁJﬁLEZTl‘Eﬂlﬁ(Gmenhagen’s
[EBR) HEvE, 8 HFEB AN 7T -5 25 B A 2
53, BB T b R R ] Btk — 20 K g e
Eim S EA T ESE, Sk E ;3 4,
9B b R TR, AL B R R v MR R 54
gy, Bt AU AR 5 53, A 25 #
W PR IS 05 o A Y5 B F— 22 B R
BRATESRE N,
1.6 FAFIERN MDA £ 25 SOD iE# HKiNzE

Jo % 5L SOD ¥ 7 R B v R e AR A i
MDA ¥ B R AR F 2 R A, T e
T e 8, #e s HAs th 4
1.7 1MiE LPS 7k £ 5 DAO iFERINE

PR AR e 0 ELISA SR 0 7 4% 4 R
IR A2 25 w1 5E 19 ELISA 1870 & e e 45
AT, KRR 8 96 FLAUR ABERMR F f5 , T
450 nm P T AL (A), IR
W) T 1) 5
1.8 B b B4R & % % # Occludin 5§ ZO0-1 &
HRIERME

HEFIFR U A2 0.01 g, Jin 9 544 B ER 7K il i
lo%ﬂﬁ%éﬂéﬁ’}jﬁﬁ,%oo r/min,r = 8 cm, B 10
min , BCE T P A B ER AR Bf 2= A R BURE I B
PRAFTF =20 CHRE , $RERGHZUER 1, 42 5 i

SeWEE T FUE R X BRI T SDS-
PAGE B LTk , e 7 = RIS BRETHENR , 5%IBiAg
AP A3 A SRR R 1:1 000 HYFF
I —#¢ (Santa Cruz) FIHEBERE A 1.1 000 B4 B-
actin — ¥ (Santa Cruz) , F-IIAGEBEE A 1.2 000 1
AR 4T (Santa Cruz) . 5E 52 I MEE25 4 A BEIE K,
14255 UL B-actin W2, H Gel-Pro Analyzer Gix
PR AR 18] e bR S 45ty K A R A 1
BANT IR, LA A quyme/A s RN FRIN
R AE R
1.9 SitZ4biE

K SPSS 13.0 Ge it A7 o0 b . Bdls i L
PRI = PRUEZE (x £ 5) o , Z AL LLBCR AT
F 725301 (ANOVA) | 28 [1) 1 ) LR T e/
FVEZFY(LSD ), P<0.05 N R HA ST

2 # X

2.1 Dex %t 7K B b7 Fh R 7% 12 RO 22 MR

T 200 5685 N, AT WL S i Bh AR A5 H 3 AR
EH, M ABEE S EA )58, 5 b
7% | Chiu’s W43 453E 4 43 FH Dex TALER S | ML
M 215 B A 405 W B 0% |, Chiu's 43MEDD, His
F i DEX B9 (D2 4 ) B A 2 Dex 41 (D1 41)
EI T (P < 0.01) ; Atip+Dex 2H 5 Byl i) DEX
AP ATAHE DL, A28 5 D2 4) e, miE
W S mE(P<0.01; 8 1,% 1),
2.2 Dex X i7FEifEN MDA €25 SOD iFHi
Al

M H 5 S 40 i, MDA & & it & 715 ,S0D

*1 HFHAKRIE MDA &=,S0D &4 Chiu's 143

Table 1 Changes of intestinal MDA concentration, SOD activity, and Chiu’s score in various groups

(x£s,n=8)

MDA /(nmol/g) SOD/(10° U/ g) Chiu’s score
S 36.43 + 4.62 197.6 £ 21.0 0.82 £ 0.15
M 199.8 + 20.4" 84.0 + 10.8V 3.46 + 0.34V
D1 138.4 + 14.3% 133.3 £17.6% 2.66 + 0.24%
D2 75.5 + 8.6% 238.9 +26.0% 1.57 £ 0.45%
Al 158.4 + 16.4% 153.8 + 18.8% 3.25 £ 0.359
A2 204.3 +22.39 112.6 £ 13.8% 3.36 £ 0.329

1)P<0.01, vs group S; 2)P < 0.01, vs group M; 3)P < 0.05, vs group D1; 4)P < 0.01, vs group D1; 5)P < 0.01, vs group D2.
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1 A EFERRIE T AL 3R X oKk it (2] A7 5 28 1T 43 B 22 11
Fig.1 The effect of dexmedetomidine precondictioning on intestinal histology in different groups
(A)S; (B) M; (C) D1; (D)D2; (E) Al; (F) A2. HE staining, x 200

W IBEAIR(P<0.01); 5 M 4l te#, D2 4148 D1 41
MDA T F&BA &, SOD ¥ J1 85 (P < 0.01) ; Wil
FHFEBLH Atip J5 , MDA ZK3F- X TH#,SOD 36 1 R
F%(P<0.055(0.01;% 1),
2.3 Dex XF1iE DAO i&F 45 LPS 7k B S0
5 S At , M 4l DAO 1M A1 LPS 7K
FHE (P < 0.01) ; Dex TAL B G P & 7K P FEAK (P <
0.05 =% 0.01) ; Atip+Dex FAFR G , W& K E &
H(P<0.01;&2),
2.4 Dex XJBaZh IR I B 40 B % % % # Occludin
5701 EBRENFIT
M5 S dHE, B%EHED T Occludin 5
70-1 2k TR (P <0.05 8% P<0.01), iR &
W b Bz R T A5 R B IR s Dex WAL S |, AH HE
M4 BEEEEEARBEY LM (P<0.053 P<
0.01); 1fii Atip+Dex FilAb B 5 | PR 2R3k & A
FF&E(P<0.01; 3),

3 i #
JE AR NARTF AL Wi 23 T TR

B EE AR IR A BRSO R
S5t BERERS A SO LB N EUR B . R R G RA

Eas O0ODbp2
300 Ea v EBEA Al
= p1 A2
1) 1)
4)

|'|'|'|'|'|'|:fI

100

A

B2 FHKRME DAO &S LPS KEHTWL
Fig.2 Changes of serum DAO activity, and the LPS
levels in different groups

1)P < 0.01, vs group S; 2)P < 0.05, vs group M;3)P < 0.01,
vs group M; 4)P < 0.01, vs group D1 5)P < 0.01, vs group D2.
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Occludin Z0-1

B3 FHEXREEEMAMZZEZERE Occludin EHS
20-1 EERIZENTL
Fig.3 Representative Western blotting for the expression
of occludin and ZO-1 on intestinal epithelium in
different groups B—actin as interal reference

1)P < 0.05, vs group S; 2)P < 0.01, vs group S; 3)P < 0.05,
vs group M3 4)P < 0.01, vs group M; 5)P < 0.01, vs group DI; 6)
P<0.01, vs group D2.

I, 4EFrlmiE BB s R AT BE A9 IE 5 X T 20
MiEEENEEAEEE X,

IEFEOT, AR I R 55 40 i [a] 5% 14 4
(tight junction, TJ) H[RI#a 738 B WA B, TJ
A B7 1L B 38 40 R 2B A BE AL A, 1T Oceludin 28
5 20-1 8 H XA 2 T 1Y 25,
O 5 2 K 1) AR AT R T b 52 L iy T LA s
Az, MR ALEE (DAO) , JE NI L 3h )
1 - R N Ve BE TR A A T, o R RS R i 5 B
AR, HIALE DAO T 1 1 BE 458 v Hf b T )
1Y b REE e e A A3 R 50 112 T Bl 220 (LPS, N &
) EZ RS ), W EBSR AGIE G- H 0 2k BE
B, 58 B R IR A PR A 8 RN EE R A L% DA
Ko AW BN, BRI REERE N RER
Sham 41 B 8/, W7 i b iz 4i e T B9 IR
XU AT RE 2 3 M TS DAO 5 LPS ZKF- T i ) Jit
Rz — o a3 Arat A Y K BROAR J g 2 403 43 114 D
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LK T, ok RS e i | e Rtk — 25 hn e 5 AT Bk
M-AFETE R B (N # R (TNF-a | IL-1B &%)
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A 3 A R T AR TS 5 (0 D BEL BT 5 RS )
[l i RO, Sy D iU i 457 T S U 25 R 0 |
NSRS, B S N i
Felb s QRES R ER AL I A O, AR
AR 4ESE . RS 8 h K B Zh AR A0 47 1 b
& 18 B AR B G 5R

BB o, B bR SR Bl ) A 58 9B K R
(Dexmedetomidine,, Dex), H. A &£V 5  JCHH B
P AT ] e L A5 2 B R R 2
JH T PRBR T 1) SRR S 1ML IAE 31 ) 2% %
JRTE 245 ) 2 5 400 ) S8 SRRV 5% . WFSEAIESE Dex
i HLA TR 288 5 (e i IR A ) R
PR, I H 4 R 2 FEOCTE AR B A8 A SR T
HATHE Dex (191738 OGR4 =, WFEARIE D BCA R
HRZ A e Hpisgid il ani s o iRk 5ht
AALR T T, Zhang 25 °HIESE Dex X 7 e 1l P56
HE KR E S EA R ER, K3 ODex Tl
Ab B 5 7 ) PR R AL BRI I s e Y
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