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[FEE] & 475 F it 1 B F % 1K (chemokine receptor) 5 J& & ¥ fE 7+t A #E b, (PBC, primary biliary cirrhosis) & % X B8 % %,
Fok: R L E B PCR A X 4 AL, 2 5 2 B 8 ok A R A ACF R 60 1 PBC.60 ] 7 AL B 3R HF3E 16 B 2 G ot
B Fn 60 7] 4 B2 2 BB 2 9 41 At 34N 48 B (PBMCs) # CCR1,CCR3 #1 CCRS #9 3k 5 4 b % Ml & PBC & 3 fnfl 3T B % o % 2
A F(TBIL) - A ABLE B BB (-CDAF. 20T B A ME T2 64X, %R :PBC A% PBMCs ¥ #1 CCR1,CCR3,CCR5
#y mRNA Fn 2 & 3k 34 0] B A% T 48 B b BB 41 Fn ik i xt BB 41 (P<<0. 05) ., T 7% i *t B8 41 Fn f B 2t B 41 PBMCs # CCRI1,CCR3,CCR5
mRNA 71 g %3k £ 41+ % 2 7 (P>0.05);PBC £#.IV# PBMCs ¥ & CCR1.CCR3.CCR5 t mRNA #1& & & Kk 5.4 ¥ 8 %
K (P<C0.05);PBC 2% CCR1 & &k A F 5 TBIL &AF 8 # fi #1X = — 0.445,P<C0.01), 5 »GT & ¥ A% %X & (r=—0. 230,
P>0.05);CCR3 & 1 k3 KT 5 TBIL A F L& MH* % R G=—0.173,P>0.05), 5 y-GT A F £ # %# (r=—0. 295, P<0. 05);
CCR5 & B %k AF 5 TBIL,y-GT A-F# i # % (~=—0. 531, P<C0. 01 ;7= —0. 665,P<C0. 01), # #&:CCR1,CCR3,CCR5 % ik &
PBCH# E A X BEHE—TMMHAE, T 55T PBC W EENH,  PBCH LW AT ITHEMST HLE,
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Expression and clinical significance of chemokine receptor in peripheral blood mononuclear cells in patients

with primary biliary cirrhosis
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[ABSTRACT] Objective: To investigate the relationship of chemokine receptor with the development and progression of primary biliary
cirrhosis (PBC). Methods: Real-time PCR and flow cytometry were used to examine the mRNA and protein expression of chemokine
receptor 1 (CCR1),CCR3 and CCR5 in the peripheral blood mononuclear cells (PBMCs) of 60 patients with PBC, 60 patients with
hepatitis B-related cirrhosis, and 60 normal controls. Total bilirubin (TBIL) and y-glutamyltransferase (y-GT) levels were determined
in the patients with PBC and normal controls,and their correlation with chemotactic factors was also analyzed. Results: Both the mRNA
and protein expression levels of CCR1,CCR3 and CCR5 in the PBMCs were significantly lower in PBC patients than those in the other
two groups (P<C0. 05), and there were no significant differences between the latter two groups. The mRNA and protein levels of
CCR1,CCR3 and CCR5 were significantly lower in patients with stage [l and [V PBC than those with stage | and [[ PBC. CCR1 protein
expression was correlated with TBIL levels in PBC patients(r= — 0. 445, P<C0. 01), but not with »-GT (= —0. 230, P>>0. 05).
CCR3 protein was not linearly correlated with TBIL level (r=—0.173,P>0. 05), but was correlated with y-GT (r=—0. 295, P<
0.05). Expression of CCR5 protein was negatively correlated with both TBIL and y-GT levels(+=—0. 531,P<Z0.01; »=—0. 665, P
<0.01). Conclusion;: CCR1, CCR3 and CCR5 expression is associated with the development and progression of PBC; they may be
involved in the regulatory mechanism of PBC, which may cast new lights on the diagnosis and prevention of PBC.
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J& &% PR VT PR BF B 4k (primary biliary cirrho-
sis, PBO) & — B J5t AN BT, H B 92 43 103 A 5 1 12
HE R H B G g% I L 3B R BN T /N IE A
A7 VE W IR 17T Ik 28 5 M el 2%, 12 1k R JR AR, ™ i
BRI 4e L TR RE AL . PBC s P4
G R TN IR =R R L B e o S R o i
CD8" .CD4" T 40, 2 T 40 M A 509 G0 5 I 1
JENRAE b R 40 A5 405 1) S AL

A PR 2 — 2 X B A% A0 i RN R e 40 A A
S Ea 10 T P Y bk I TR, S e ATl A R 32
RS, —Flota Ak N 7 0] DL i £ R Az R 1R
FH LI ok Se 2 (R A R TR B T 40 M S B 1 49 40 A IF
AN R U0 O A0 i Ak | SR AR B A R A, T LA
BEREMMATER REMGEHALEIE . ESHN
WL 534k L DA AE 45 20 20 20 M DE R S0 58 T RE i - il L X B
ZARAE T 400 b (0 23k | 4 A A8 Ak SR LS Wi A R
LT S 55mm k4", B EeE T AR
[Fi) o 75 240 P 1 Ak PR 52 A 00 72 Ak A R T DT £
FENRB AL . kR 5 A 5 R % Ul
AR B I, A HIF 5 R S I 2K O E ' PCR
N D 1 NS o DN - S S S I N U 3
CCR1,CCR3 1 CCR5 £ PBC & h iy £ LA 1k,
BT HAE PBC 4B R RIS,

1 #MIAE

1.1 ARARR PBCEEH.H EERKFRKAE
Bitii2 1 PBC & 60 . Y75 & 25 H 9 2% &
2000 4FHEFER PBC i2Wif5 m ' . Kb BB 4 f, & 56
B R AR AW (45, 6+9. 8) & s Fi IRAL 2122 A8 43 hy 4
LT A RRINE R T BRI R L T

PRI B0, IV 30 . A AR 30, e X R4 5 —
P& KA KA B BE 12 1 £ B BT 4 IF R AL 58 60 191,
REAETC B B e e s, o 55 6 1], % 54 . &
AR (45, 8410, 1) %, fFEXT BT, 55 — 4R K
2R B BE 0 55 2% 0% R 1 fit B AR K 2 60 ], B )
REIE R, JCH A B B e e P e 3R B, AR e k0 S
PBC A AHILHC .

1.2 ERMEAXA MY B Rl
WA A A MACS #4405 4 % 38 7 & (36 =
Miltenyi Biotec 28 &) ; RNA 42 B 7 & RNeasy
Mini Kits (f# [ Qiagen 2% #A)); TagMan 2 X PCR
Master Mix, GeneAmp 7900 Sequence Detection
Systems (F[E Applied Biosystems 23 7)) 5 it 2L 41 Mg
1 QPREP #rA Kb FRAL (£ [ Coulter 28 F]) ; AL R
(PE)#ric T A CCR1,CCR3 Al CCR5 #3T (eBio-
science, USA) .

1.3 44 PBMC Ao 42 B g i & RNA  HU 3 ml
EDTA-K. U &E (1 4 1l i A &5 44 B A 3146 7K 7 R
J& o LA 5 ml Uk U 4 A 53 2 VR R R B B0 U
BN L1 000X g B 0> 30 min, Y AE B 41 i
2. pH 7.2 PBS &g 350 X g B0 10 min PE¥%
A 2 U, S A T YE L B S PBMCs, 2 B 4n i
A RNA LA ™ 4% 2 B8 RNA $2 5057 & 1 0 45 ik
11243 S 3E 2 1. 2 96 Byt B BEEE e FL Uk R 58 A0 43 ' B
A, KGN BT A5 RNA Y S5 1 ik B

1.4 314 WA R 5 A& WIEEXEREHD A
CCR1,CCR3,CCR5 MIEEAENZ N B-actin B mRNA
JF41, LA Primer Express F0F 51135 B 09 55 5 151 9
FERE B IRERE P HI UL 26 1, i 51 9 MR 3
W A T AR TR AR RS A IRA A,

% 1 CCR1,CCR3,CCRS 70 B-actin B 5| 4 F IR $1 51l

Tab 1 Primer and probe sequences of CCR1,CCR3,CCRS and p-actin
Gene Sequence(5'-3") Amp(lig;’;‘ size

CCR1 Sense-primer ACC TCT TTG GGC TGG TAT TG

Antisense-primer AAC GGA CAG CTT TGG ATT TC 108

Probe CCC TGT GTA GCA GAT GAT CAT GAC CA
CCR3 Sense-primer CAG CTC TGT CTC TCC ATC CA

Antisense-primer TTC ATC TCC TTG GTC CTT CC 98

Probe CAG CAG AGC CGG AAC TCT CTA TTG TG

CCR5 Sense-primer GCA TTG CTC CGT CTA AGT CA
Antisense-primer ATC CTT CCT GAC CCT CCT TT 93
Probe CAA CCA GGA TCT CCC TGC TCA GC

Bractin Sense-primer

Antisense-primer

ACC CAG CAC AAT GAA GAT CA
TCG TCA TAC TCC TGC TTG CT 129

Probe CAT CCT GGC CTC GCT GTC CA
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1.5 RNA #9## % RHEE Applied Biosys-
tems 2 A ) TaqMan ¥ 8 565050 &, LIBEHL S 9,
O3RN PBC J A A BREARAG # S & BT R AT 6 Ak
S A A A 2H A0 B b B B S RNA 355 S5t
cDNA, RN AKZ N .RNase free water 3 pul,5XRT
buffer 4 ul,dNTP mix (% 10 mmol/1.)2 pl, RNase
inhibitor(10 U/L)1 ul, Oligo dT 20 (10 pmol/L)
1 pl. B2 RNA 8 pl.ReverTra Ace 1 pl. 3t 20 pl,
42°C 20 min ,99°C 5 min,4°C 5 min, BEA B O L5
W SRR 1) cDNA 3% R AT — 20°CURAE % 1
1.6 ®AZZF PCR#FE A4 M CCR1,CCR3 #= CCR5
MRk DL SR cDNA S BIAR R 26 Ap-
plied Biosystems 2 &) 19 PCR Jz i 2451 & 547 26 Y6
it PCR, SRR . K8 F K 13. 25 pl,10 X TagMan
il A5 pl, EALBEVE W (25 mmol/1) 7 pl, dATP
1 pl, dCTP 1 pl, dGTP 1 pl, dUTP 1 pl, Forward
Primer 5 pl,Reverse Primer 5 pl, Probe 5 pl, AmpliTaq
Gold DNA R4 W (5 U/puD 0. 25 pl. AmpErase UNG
(1 U/pD0.5 pulscDNA 5 pul, B2 B4 5 17 B5 (thresh-
old cycle, COMH ; MRHE A ACt = [Ct (HIHREF) ]—
[Ct (WSEEPD T AaCt =[ACt (FFFE4D) ] —[aCt
OO B T, 3F 5 2720 DUR Bt H 9 55 X 7 AF 5
21 rh F IR IKE X T X RE D |
1.7 AwKX@mpeR#EM CCR1,CCR3 = CCR5 & ik
U100 pl FH EDTA-K FUBERY A1l A 20 pl PE
PRic B0 IR A 5 & iR B OEHEE 30 min, M Qprep
P A Ak B ASCHE AT £1 200 Y 2 fige 0 A0 L T A L B0 R SR
3%, 2 ml Stain buffer(pH 7. 4 B #§ B2 £h 2% wh ik
2 6 /R AT 0. 100 8 F B UE 2 W A0 UL B
JH 500 pl Stain buffer # B 5 b =X 4 M AR , 7]

A5 AN AR 1 0 R B B ) R A

1.8 e RIT ek AfLIgArag & R Roche
P800 4= A 3l 2 1k 43 B A%, 4% 2 Ak FL & PBC &
HOFVE R X B 5 BB 2T R (TBIL) | v-4 & B L 5%
B (-G,

1.9 Zitgam WAZEERH (fRR.24
TR Z R LB ] 7 2250 . A G MR 56 R T Pear-
son M, L a=0. 05 R KKK HE

2 & R

2.1 PBC &% PBMCs ¥ CCRI1,CCR3 # CCR5
mRNA £&XH 5L PBC &4l CCR1,CCR3,CCR5
mRNA 383K 5 i 3 A% T i 5 %k BRCZH 195 5 Xof iR
ZH(P<C0. 01) . 1 % 5 X R 2 1 {g B X I8 20 PBMCs
1 CCR1,CCR3,CCR5 mRNA By FE X LG i 2% %
S (P>0.05, 1), PBC & . IV#H PBMCs
) CCR1,CCR3 il CCR5 ) mRNA &R E T .11
110 B FEAK (P<<0. 05,3 2),

1.2 W-Normal control - [,PBC _[:Discase control
|
1.0 L T
0.8
L M bi T
0.4 |
0.2
0 -
CCR 1 CCR3 CCR S

1 PBC ##& PBMCs H CCRI1,
CCR3,CCR5 mRNA HFiX
Fig 1 CCR1,CCR3 and CCR5 mRNA
expression in PBMCs of patients with PBC

** P<20.01 wvs normal control. n=3,x+s

£2 PBCEZEI.I.I.NVH PBMCs H1 4 CCR1,CCR3,CCR5 mRNA K ik
Tab 2 CCR1,CCR3 and CCRS mRNA expression in PBMCs of patients with
stage I, 1,1l and N PBC(Values are expressed as 2~ 24")

(n=3,x%s)
Stage CCR1 CCR3 CCR5
1 0.3940.12 0.5340.12 0.57+0. 14
1 0.384+0.12 0.55+0.12 0.59+0.13
Il 0.3140.09* 0.434+0.10" 0.5140.12*
v 0.30+0.08" 0.41+0.06* 0.49+0.08"

* P<C0. 05 vs stage |

2.2 PBC %&# PBMCs ¥ CCR1,CCR3,CCR5 %
G kX PBC ¥ PBMCs ' CCR1,CCR3,
CCR5 ik FHH: 435 0y (1. 8540, 62) %, (7. 93+
L12)% . (1. 9240, 71) % . &8 & 1K F il 5l x5 B 41

[(5.534+0.93)%, (12. 53 + 2. 43)%., (4.87+
L21) % IRy vt B, 22 55 BoA gi it 8 L (P<
0. 01) . T 55 X FECZH RNt e X B AL I A S 122 25 =
(P>0.05,K 2),PBC &% [[.IV# PBMCs 1 11
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CCR1,CCR3,CCR5 W&k 1. 11 ¥ 8 B K& AL
(P<<0.05,& 3).

16 W :Normal control
14 I mpac

12 } [:Disease control

CCR positive rate/%

CCR | CCR3 CCR 5

2 PBC #3#& PBMCs ! CCR1,CCR3,CCR5 & H MR
Fig 2 CCR1,CCR3 and CCRS5 protein expression
in PBMCs of patients with PBC

** P<C0.01 vs normal control. n=3,7+s

121 mCCRI @, CCR3  [1.CCRS

£ 1

&

2 8

o

o=

2 6

=

k=5

-4 4

&

&) 2 * *

Stage | Stage [l Stage [l Stage [\

B 3 PBC #&%H CCR1.CCR3,.CCRS & HHIFRIL
Fig3 CCR1, CCR3 and CCRS5 protein expression
in patients with stage [ , I ,ll and IV PBC
* P<C0.05 vs stage | .n=3,x=%s

2.3 PBC ## CCR1,CCR3,CCR5 5 i 7 %t 35 47
g% PBC B H 4 TBIL.y-GT KFE[(107+
93) pmol/L FI(488+274) TU/L]¥) & & & T 1E#H
XFRRZAL(13+7) pmol/L M(19+11) TU/L) ], £ 5
BA G5 X (P<0.01), PBC H#% 4 CCR1 M
PEAE 4 R 5 TBIL KF 8 F Ml 26 (r =
— 0.445,P<C0.0D) ;5 y-GT LMK LR (r=
—0.230,P>>0.05);CCR3 PN /3K 5 TBIL
KT PER K F R (r=—0. 173, P>>0.05), 5 -
GT /KA I (r=—0. 295, P<C0. 05) ; CCR5 BH
M 43R5 TBIL,y-GT /K-35 835 M 6 (=
—0.531,P<<0. 01; r=—0.665,P<C0.01), HAk
UL 4,

3 Wit

PBC J2& — i P JE T 8 R JTF 0, DAL TS T 9t
LRI BTIRBA T CAMAD FT N /N BB A 3 47 P R AR
A A5 405 0 AR IE B 25 O R DA BSE A FUAT 2T Ak, B
ZEIENFEE ., PBC 12 — Ff i 8 ) [ B G M o
o X PN B SRR AT i B A TR A4 L i g3 B,

300 800

250 . 2 700 gty .
E = T vikia i
2 200 - . a
- « %, , = S 4,
= 150 . I 500 ot ey
(= 0 MQL.- £ aon Ly
g d * Iy E .4
g 50 ' as 5 300 “ i
g b L O o v .
1] 200
L0 L5 20 25 (X1} L5 2.0 25
Expression of CCR1 protein/s Expression of CCR1 protein/®y
300 o o~
il
D
5 290 . N AR
5200 & 5 [ .
5 ) ~, s = 600 - - '\.
= = T
g 180 s oem, 2 500 N
g 10 m B a00 | L Y . o
g 5 . S e B - St
Z 50 FEAR - % A 30f .
0 200
f 7 8 9 1O 1.5 20
Expression of CCR3 protein/® Expression of CCR3 protein/
300 L]
9 E i P F
z 250 . T 00 . :.l.. '
3. 20001*, B 6 -
= 150 g 500 .
B i N
= 100 E 400 i
B ]
g 50 3 30 -~ ,
1] 204
10 12 14 L6 LB [ 7 8 9

Expression of CCRS protein/%a Expression of CCRS protein
B 4 PBC #£#& CCR1.,CCR3.CCR5 5§
17 TBIL.y-GT %1%
Fig 4 Correlation of CCR1,CCR3 and CCRS protein

expression with TBIL and y-GT levels in PBC patients

B B 0 R T SR AR N I Y U S T e 2 T
G E AW (2-OADC) , H v LUPY i /2 i & i 2 &
K1y E2 WA (PDC-E2) 2 £, K%y 90% ~95% PBC
B MM Pt PDC-E2 BN, 4, PBC
WAEAE A B it CDA™ T 400 .CD8 " T 41 g /1 B
MR ES, WL ARG PBC Bk
W A3 F R A HLL L 0 A RUR YT PBC 1R iE 4%
HEEZEZ L,

PBC & RN s R G201 A0 S e b Th 4i
w7 LB, Thl/ The Lol ok, W LA i 2k 98 42
i CTL ThfeITak LA K B 4 2 K H JPiik 5]
GPEB AR, BEAh, K E T 40 M AT NK 40 i 3 4
T PBC M35 IS DX [, 356 B 3k B 40 e AF PBC A %
e AR R T E AR A L H PBC R S e SR
B 2 R B TE BORAIL I VR AT ANV 2

R R 1 e 37 MR 0 22 38 R oy A S, AT LB R
B G2 T R 25 AL . 5 304 IE 45 5 08 Mk R E 15
H A AT A R Ak R SR AR A X ML AR G 8 S N A
farsz e AH A [A] A9 #7532 AR 75 CD4™ T A CD8 "
T 40 b5 £k, mT IS BAAN RH Rk, A
WFoE I B L Ak Y A2 MR SR G 0 SR AT LSS
AR #a4k 7% Thl 8% Th2 405 698 16 305 , W i
20 Thl/Th2 V45, Thl/Th2 40 K 7 5 Z &L
TE— BB RAEVE | F B o MR 1 K ol AR R
BEEZEMEN., CaamR" " ER.EREML
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BEMRIE R 2 R PO AL 4 ) B e e L T 40 M b
S-S oy o G EN S A P S S =E
K2 R 7E PBC BF5E Hh (9 A CHRGE I AR 2 0L,

AHI 5% R T S5 B 9 O A i PCR B AR A i 2 2
{0k NI N S R i g S =B v e i |
CCR1,CCR3, CCR5 7 PBC ## PBMCs "y %
ik, R KB CCR1,CCR3,CCR5 mRNA £ PBC
FBH PBMCs H I 3R 3K 34 W 5 AIG T B o B R g
o Xt B2, HL 5 B 05 3 A 56, R W] CCR1,CCR3,
CCR5 T g5 PBC #HG; i — P # Il CCR1.CCR3,
CCR5 mRNA 7E CD4" T 40 Jfi f1 CD8™ T 4l ffg H 114
Feik, 453 7R CCR1.CCR3,CCR5 mRNA 1E PBC #
F CDAT T 4HM A CDS™ T 40 Jfd o 36 ik 1 W I fI% T fekt
JHEXT B CZH 9 FH VL 4 B S B L 32 JR 7 PBC Y CCRI1,
CCR3,CCR5 Al g £ 5 PBC # CD4 " T 4R .CDS" T
i M A IR AL PBC B3 20 45 1 R, PBC 3%
1.1 PBMCs 1 CCR1,CCR3,CCR5 ) mRNA il
FEHFRIXLH B 25 ,PBC &IV PBMCs H1 (¥
CCR1,CCR3,CCR5 mRNA FlZE 4 £k 0 & 24 5=,
PBC & # [, IV # PBMCs H #J CCR1, CCR3, CCR5
mRNA FIE R BT I B A, DT A 18 W 7
PIi B A ] %2 J2 By Bt L CCR 19 R iAW A7 76 — & 1Y 2%
5,

TBIL ., y-GT J& 2 B 3 B, 48 A 458 £ 4R 250
DL iz W PBC W E L e bn, AWV kKM
PBC i # CCR1,CCR3,CCR5 51 # TBIL,y-GT
(235 18 % M1 56, #278 CCR1,CCR3,CCR5 [k
5 PBC 9™ & #2 FE A OC . Al RE7E PBC 8 35 i 4t iy
KEAE | R 240 M i 8405 K B BT Y e A v BT —
FEAVEH L, # B CCR1,CCR3,CCR5 Al g4 PBC Y
— B2 Wi AR

AW 5T 45 FA 4 2 % CCR1,CCR3,CCR5 J 1
M FHIRIRGIE N B S5 PBC WKL R BEE—E
AeE, {3 CCR1,CCR3,CCR5 fE PBC H%¢ &
BB 2 A Rtk — PR IR R
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