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ABSTRACT Objective: To investigate the action of the chemotactic factor fractalkine and its receptor CX3CR1 in the
pathogenesis of hepatopulmonary syndrome (HPS) in rats.
Methods: Forty rats undergoing common bile duct ligation were equally randomized into model group and
therapeutic group, and S rats subjected to isolation of the common bile duct only were served as sham operation
group. Rats in therapeutic group received intraperitoneal injection with CX3CR1-neutralizing polyclonal

antibody on postoperative day (POD) 15 to 28, while rats in model group and sham operation group were given
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normal saline of the same volume instead. On POD 29, rats were sacrificed, their liver function and arterial blood
gas were determined, and the pathological changes, accumulation of pulmonary intravascular macrophages (PIM),
microvessel density (MVD) and CX3CR1 expression in the lung tissues of rats were examined.

Results: Compared with sham operation group, rats in model group showed significantly increased serum levels
of alanine transaminase (ALT), alkaline phosphatase (ALP) and total bilirubin (TRIL), decreased arterial partial
pressure of oxygen (Pa0,), increased alveolar-arterial oxygen gradient (A-aDO,), clear pathological changes, and
increased levels of PIM (CD86 expression), MVD (CD34 expression) and CX3CR1 expression in the lung tissues
(all P<0.0S); rats in therapeutic group showed liver function impairments as well, which however were milder
than those in model group (all P<0.05), while there were no significant pathological changes in the lung tissues,
and no obvious changes in arterial blood gas indexes and lung PIM, MVD and CX3CR1 expression (all P>0.05).
Conclusion: Increased fractalkine/CX3CR1 expression and binding is an important signaling pathway for
pulmonary macrophage aggregation and microvascular proliferation in HPS, and blockage of this pathway may
inhibit the occurrence and development of HPS.

[Chinese Journal of General Surgery, 2014, 23(8):1087-1092]
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B Bt 2% & 1iE (hepatopulmonary syndrome,
HPS ) & 45 P O B AR 4 5k il i 45 9 5k . il <
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A= AR G RN R R B, R Ak B R A R
K A4%~47%" . 5T K B E W A0 A SRR T i o 4 PN
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FHOH 2 T W RRAE . ASBIF ST SULFE 5256 1 HPS B AL h
iz CX3CL1 f 5232 & (CX3CR1) WPrik i,
L% il 21 20 5 200 i SRR L i A O A R A R Y
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Wistar I PE KR 45 H, (K& (160+20) g,
WA A A8 5258 sh W F 5 oL (A A IE 1 4
N0.42000600000034 ) , FMEIFEF AR R 2E 505
Sl SPF RS = .

1.1.2 £ &KX A 250 b Bl CX3CR1 1/
Bk . £ BB R B CX3CLT Hiik . /NI K
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L EDL (CD68) (I E LM ) . bt K
B CD34 ( N4 bric ) SRy REdLik, ¥+
Abcam 2Nl .

1.2 KWHIE

1.21 ¥ orm B AE ¥ 40 HRRATHE S
45%L (CBDL) Ja KM 4y MBI L] 569741, 5
5 HRBUGIE B IS4, TEMIBFARA. A
P KRBT ARG 15~28 d I8 s 1 7E 4§ CX3CR1
MHAA (CX3CR1-Ab) [80 pg/ (kg - d) |, HEAIL
S8 TF AL 50 31 T L A R R R ) B P S S A
AREK, FHAKRBTARE 29 d Bahfikiin 2 mL,

PRS0, BCER kI 5 mL, I 2.0 5 B v
T =20 CURAE, Tl HK B 928 W2 T S 50 5 32 A6 00 JHF g
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T =70 CUKF N o BUEH A I IE 5 Z2 il T 212, 4%
2 I W TR 0
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ARV 2 HE Y65 65 FUEE . (2) Ml i 45
EoREARAE (PIM ) Azl HUE 4 pm fli412809) 7 &
JBLas KA R B E PR, BB, i =,
JEBE N UM E CD68 BH M 4 it 4 2 1) 7 20k % B
HFERPUER L. 3) AL RN E %% (MVD)
KWL ZE CD34 6% B2 i . A Image-Pro Plus 6.0
P 2 R 50 BT 2 G0 0 5 BH P 40 2 €0 %) 7 0 2%
R RN Sry

http://www.zpwz.net



% 8 1

BALSY, £ fractalkine/CX3CR1 72 BT 48 AE & L e e 1E ] 1089

1.2.3 Western blot 3 M| & A 41 28 CX3CR1 & ik

HLZY 100 mg fiti 20 U0 i B 50 9%, B b 3 R 26
BE . LUK BB BURE, 2RI T RGO
K] Image J B 3 BT 8545 25 R0 47 5 550 M o
1.3 GitZaE

FH SPSS 17.0 Ge it 3 44 % B i A7 e it 3 i

TR E + brifE2s (x+s) RoR, R 2
FEE AT E/NEFE 2 (LSD) #2385 DunnettT,
Koo B «=0.05, P<0.05 FERAG S5 L,

2.1 FrIsEdssR

5®\FAHL L, HAAH 574 KRS
AN EN (ALT) | BPESEREE (ALP) | &JH
L% (TBIL) /KF¥E W&, ZRWA 5%
B (¥ P<0.05) , HIRITAHBLL AR &R
FES M /N TRAA, 2RMA%RITFEL (B
P<0.05) (% 1),

®1 ZARINEEIERIETWL
Table 1 Changes in liver function parameters in each group of

rats

ALT ALP TBIL
ol (UL) (UL) (pmol/L.)
BFEARE 5  4065+420 972 +0.82 472+056
FiRIZH 20 15682+2375"  8236+637"  31.90+205"
BITA 20 13465+1990"7 68.15+928"7 2830+ 140"

H: 1) HSRTFARAIE, P<0.05; 2) SHEILILE,
P<0.05
Note: 1) P<0.05 vs. sham operation group; 2) P<0.05 vs. model

group

22 MEHHER

SR F AR i, B 5597 4 3 ik
pH fH, ki — A ki3 E (PaCO,) A UWLAH & g
A5 (¥4 P>0.05) 5 FERIZH K BB bk i 44 R (PaO,)
TR, Bl - sk A K2 (A-aDO,) Thim, 5
BFARA 2R A G2 E X (¥ P<0.05) ,
IRYT 4 PaO, Fl A-aDO, 5 BIRI Y] 22 B A Ge it 4 &
X (¥P<0.05) , MEHRFARAAEZR LR IT¥E
X (#P>0.05) (F£2),

®2 FEMSHMER
Table 2  Results of blood gas analysis in each group of rats

213 n pH Pa0, (mmHg) PaCO, (mmHg) A-aPO, (mmHg)
BFARH 5 7.38 +0.04 98.60 + 4.52 36.08 +2.35 7.20 £0.78
A2 20 7.22£0.12 81.36 + 3.25" 32.12+2.62 30.55 +2.73"
RITA 20 7.36 +0.06 97.62 + 3.70” 33.67 +3.15 10.31 + 1.84”

TE: 1) SERTPARAILE, P<0.05; 2) SEBLIILEL, P<0.05
Note: 1) P<0.05 vs. sham operation group; 2) P<0.05 vs. model group

2.3 HAEREZERN
2.3.1 MALKAKBEFLIE T RN L

KU IE T, BRIl 20 204 B S 58 A ik,
RITAMHGUE S RAER (K1) .

1 BHERKRMARAEESFEN
Figure 1 Gross Morphologic changes of lung tissues in each group of rats

group

2.3.2 ML HE & T AR BE 45 Fy IE
s AR A A A U BE R G, NI P gk, B
A S o Ll R I U T R o 4 N 1
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A: RFAR4; B: BRI, C. EBITH

A:Sham operation group; B: Model group; C: Therapeutic

Ay IO AR RESS R SE R TR LA T 5K S U
G A, il I E) B G I S T, /D A A i TR T
(K2).
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2.3.3 M4 CD68" EvEam ety &k CD68 FH
PE YL 8 B bR B A 4. R OR A i A 2R
i CD68 PHME Ik ; IR 2L Uil 24 21 5 v 441 Y ol 7
R, FTEEPTMENK, CD68 Kk 5K T
RUAZEFAGEITFE X (P<0.05) ;5 JAI7HBHME
HEWPEEA, CD68 Rikit G AMAH LK 2ERA
it X (P<0.05) , M5 FARANESF T
Giit X (P>0.05) (K2) (%£3),

fBeFARH

) ‘;?‘.,." =5

k e
Ve 2SI

2.3.4 M4 CD34 mit ik CD34 EILE

FE I/ P R 4 B A B S, IR 41 €D34 2 /b
MRS ARG A CD34 IR, £
NE B TR T ARA (P<0.05) , JAJr4l CD34
MDRHERE, REAESEMAZSASRITEE
X (P<0.05) , MEHBFARAAER LG I ¥E XL
(P>0.05) (Kl2) (%£3),

4

% O

-

alm

2 HARALRREALRFKRN ( x400)

C: Immunofluorescent staining for CD34

®3 HFAKXRAMALR PIM 5 MVD 7kF
Table 3 PIM and MVD levels in the lung tissues in each group

of rats
21 n MVD PIM
BFARA 5 3.15+0.48 1.00 +0.71
PRI 20 9.29 +0.96" 6.35+1.22"
fEv ! 20 420+ 0.62” 2.30 + 0.86”

TE: 1) SERFPARAILE, P<0.05; 2) SHIAIALEL,
P<0.05
Note: 1) P<0.05 vs. sham operation group; 2) P<0.05 vs. model

group
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A: HE J¢ff; B: CD86 Sl fkasinl; C:
Figure 2 Pathological changes of lung tissues in different groups (x400)

CD34 SAeB LA
A: HE staining; B: Inmunochemical staining for CD86;

2.4 FHfHZR CX3CR1 RikKF

BT AR KR40 21 CX3CR1 i Fik; &
I K B 221 CX3CR1 Rk KEW b e, 5
BFRAZERA G ¥E X (P<0.05) , KIT 4l
L CX3CR1 KIEAKF-H BAL AL ( P<0.05) ,
HE5MFARALKZEF LG 2% E X (P>0.05)
(E3) .
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Figure 3 Expression of CX3CRI in rat lung tissues

groups
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BUZ CBDL J5 HPS kKA W s ZEALH], FLHLH % &
TG I CD68™ I 2 i 3 o fil 4 2 40 i O AME
5 R Y R R A 2N A R A K R A A
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AW 58 & B HPS K Bt 41 21 CX3CR1 £ ik
KB E TR, 44T CX3CRI T FLR T S
CX3CR1 FBAKFHITIER , PIM PR & 205
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TR e M E . CX3CR1 & fractalkine
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A: Electrophoretogram; B: Comparison of the CX3CR1 expression levels among

CX3CL1/CX3CR1 il J§ 43 fractalkine 3835 4 i Xf
iR p AR U, CBDL KRR P &
E L RAE PR R ol e 5k W a0 A PN R 5 b e R
I (1) fractalkine B B A5 80305 , DR % 3K i ot b
CX3CR1 BH M A SRR 4 A, 780 B 2R R il 1 A8
R, FEB S Bl o &= A R -, VR T Il )
% S % HPS, F CX3CRI1 W HIFLI& T HG ol A
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LA AEHZEIES, 4 E AR MAE .

A, PIM R FLUZ CBDL K R HPS &4
() ZE AL, PIM SRBUAN A 51k Jili s /0N i 48 5=
Pk, i H S 2RO S A Mg A T 5] & HPS,
CX3CL1/CX3CR1 7Efifi 2 21 rp 3 ik 8 ot S M 45
G2 PIM B CHEAE 5 ad i, 0 i i mT W
W MGE HPS R A5 R
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