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Change of cytokine expression with CMYV infection after pediatric liver transplantation
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Abstract Objective: To investigate the changes of interferon gamma (IFN—y), interleukin 10 (IL-10), and transforming growth
factor beta 1 (TGF-B1) mRNA expression in peripheral blood mononuclear cells (PBMCs ) in pediatric liver transplantation with cy—
tomegalovirus (CMV ) infection. Methods: A total of 40 pediatric patients who underwent pediatric liver transplantation were enrolled
in the Department of Pediatric Organ Transplantation, Organ Transplantation Center, Tianjin First Central Hospital. Patients were di—
vided into the CMV group (n=20 cases) and the non—infected group (n=20 cases) according to whether CMV infection occurred after
surgery. Peripheral blood mononuclear cells (PBMCs) were isolated, the expression of IFN-vy, IL-10 and TGF-B1 mRNA in PBM-
Cs were measured by TagMan real —time reverse transcriptase —polymerase chain reaction (RT-PCR). Results: Compared with the
non—infected group, the expression of IFN-y mRNA was significantly decreased in the CMV group (¢=3.759, P<0.01), the expres—
sion of TGF-B1 mRNA was significantly increased in the CMV group (t=-2.478, P<0.05), and IFN—y/IL~10 ratio was significantly
decreased in the CMV group (Z=-3.260, P<0.01). In the CMV group, expression of IF'N—y mRNA was negatively correlated with ex—
pression of TGF-B1 mRNA (r=—-0.555, P<0.05). The area under the curve (AUC) for IFN-y and IFN—v/IL~-10 ratio in diagnosing
CMV infection in children after liver transplantation was 0.791 (95%CI:0.649-0.933) and 0.801 (95%CI:0.658-0.945), respec—
tively. After antiviral treatment, the expression of IFN—y mRNA in the CMV group significantly increased compared with that before
treatment (¢=2.407, P<0.05). Conclusion: The low expression of [FN—y mRNA may be related to the pathogenesis of CMV infec—
tion in PBMCs of children with CMV infection after liver transplantation.
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RfE TR A fil Gy 7 A F T AR 4
MIEL R AE A A RGR YT LB A I 1
IR, SR, AR A S5 E A B 22 (CMV ) 2%
SRS d5 s UL I R E 2 — , I H A5 R AE AR 1
BEARAT S, RS IE S, Sl B M T(Th) 40T 1 5
JEE I AE CMV B A 255730 B A4 il v ki B 224
FRM, i AR e i IR G PR il 28 KA T PR iR
W T IX— 55, B, naive T 40148 TCR-MHC 45—
{55 AR E 5 Z 0] R A5 5 B ) 3, 531k
For IR R A F v THEZ (IFN—y) #Y Thl 4
A3 AT 2% A0 L R F Al A R (IL) 10 #) Th2
20 i K 3 b 4 92 P08 400 i PR - AR A KR T B
(TGF-B1)f% Th3 4, i PE 2% i D fe 2k i
SN S8 R GENT R o I AR Y S N R B . ARSI
TERTT PR AR G CMV e F LM & i 242 20
Jifl(PBMCs ) 1 IFN—y . IL-10 .TGF-B1 mRNA Fik7K
AR
1 X&5FH%

1.1 AR % UdE 2016 4E 6 % 2017 4E 12 J
KW —H O BERE G E B O JLE S E B
BHEZ LB AR Z#H 40 6. HAFRHENH IR
JFREAE AFE <3 2 10 BB L HEBRBRIEE A I A 151 5%
BIATE2EIL, HPHFBEARE CMV B L
20 FI(CMV 41), Bk 10 6] &tk 10 6], A AE %
7.0(6.0,8.0) 1 s M A G KRG CMV F2E B

JL 20 B CRIEG A ), BPE 9 il Aotk 11 4], sp Az 4R
% 8.5( 6.0 ,12.0)1H . CMV 45 RS 4H 1) 4
122 R TG TR L (3 P>0.05) . CMV JE L L
5 CMV DNA>400 copies/mL EHAEA I AR . FFS
FEA S5 G S0 A T 7 120 2R P At 5 58 w) 1A B TR
Je e — IR GBI I %6 o CMV IRYWBIT TR N
ERIkiE T T 2 CMV DNA B FATE . ABFSE
RN — O BE R oA 2 5 St (/R B
it : E2013008K )

12 AR

12,1 MEFEAWSES PBMCs U438 RENFE
ARG CMV 4 AR IR YL 2 (8 LYE = 25 18 A1 A i
EDTAK HulE ., 255 IE0H -2 5 48 e thR T 40 7 53 B 9
(R HEETTB0E A Py il i BB A FR 424 W) )3 500 v/
min 2 EELE B 25 min, F 5B PBMCs.

1.2.2 IFN—y.IL-10.TGF-B1 mRNA F#& 5
TaqMan SZHf 9IRS RN (RT-PCR)KHIIPBMCs
FF IFN—y.IL-10 . TGF-B1 mRNA #&ik/KF- TRIzol LS
RNA $#2 B0 5] (2 [ Invitrogen 23 7] ) $2 BUPBMCs
S RNA Feli Sl B -BHAE S K cDNA, =1 F
-80CIR-fE. PCR ¥ ¥G451 : 95CHAZ M 15 min,
SRJG 95°CAZE 20 5,60°CiR 2k 60 s, 3 40 MFFR il
Sk CHE, Ph 2729 30K B YK R AR ik K, 1
M ACE=Ct pagaem—Clowumo 719 TaqMan ZECHRES
(3£ Applied Biosystems 23 F] VFFIE 1,

£1 5IUFTIRERSFS

Tab.1 Primer sequences and probe sequences

EIEZEA L5 14(5'—3") TFHET (5 —3") BWEHFHI(5'—3")

IFN-y CAGCTCTGCATCGTTTTGGG GTTCCATTATCCGCTACATCTGAA TCTTGGCTGTTACTGCCAGGACCCA
IL-10 AGAACCTGAAGACCCTCAGGC CCACGGCCTTGCTCTTGTT CTACGGCGCTGTCATCGATTTCT
TGF-B1 CGCGTGCTAATGGTGGAAA CGCTTCTCGGAGCTCTGATG CCACAACGAAATCTAT

B-actin GATGGCCACGGCTGCTT ACCCTCATTGCCAATGGT CTACGAGCTGCCTGACGGCCAGG

H:IFN—y:y THE IL-10: AN R -10; TCF-B1 : Ak AE K ET-B1

1.3 it fii ] SPSS 16.0 St 43 Mkt
XPEHE AT AR R ROR S SeiE AT IE A E
K86, IEZS o0 A B LA aes Foom , AL 0] Y08 HE 38
KPR SEAEAS ¢ K30 o R 20 A B0k DL 62 K
(DU L0 [M (Pas, Prs) 13271 , 41 1E] FLECR FHAES
B 5. PRAL M) R RO R o it 22
il Z ik TAEFRAE (ROC) Hi 2k, 153 i 28 °F i A
(AUC)., ZREE . Rtk Lz Wrim e . i
Pearson A8 A% 43 By VAR A2 5 2 8] 1Y 3¢ &I F H
GraphPad Prism 8 #X 1R &l P<0.05 22 5% HA S
HES:-3E

2 R

2.1 WALA TGt 3 TA RSN fr dm B RO ER
HRBYLALL, CMV 40N O Ge 22 00RE K A A i
YA 2E R T ge TR E (Y P>0.05), L3 2,
2.2 # 48 IFN-v.IL-10 . TGF-B1 mRNA #& iA K -F
ot 5REYLH L, CMV 4 IFN-y mRNA ik
L EREL(P<0.01); IL-10 mRNA 635 2% 5048 it
27 X (P>0.05) ., TGF-B1 mRNA #ik 3% FTH(P<
0.05), W35 3,

23 P IFN—y/I1-10 sefirbds 5 RBRYLH[1.28
(1.09,1.67)]H,CMV 4H IFN—y/IL-10 F{#][0.90 (0.80,
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Tab.2 Comparison of demographic data and peripheral blood cell counts between two groups [M( Py, Ps)]

izt KB4 (n=20) CMV 41(n=20) Z P
ERE(T) 8.50 (6.00,12.00) 7.00 (6.00,8.00) -1.144 0.262
PERCE %) 9:11 10: 10 0.100 0.752
B4 (x10%L) 9.61 (6.47,12.33) 8.68 (5.84,10.67) -1.258 0.211
PRI (x10%/1) 493 (2.87,7.30) 3.42 (2.10,5.84) -1.109 0.277
LA (x10°7L) 3.16 (2.43,4.08) 2.96 (1.86,4.53) -0.149 0.883
AR AN (x10%L) 0.81 (0.59,0.94) 0.66 (0.48,0.86) -1.516 0.134
/MR (x10°L) 126.50 (91.00,263.75) 131.00 (97.50,221.00) -0.014 0.989

T CMV : B 4005
L1 3R B YL 24 8 25 %A (Z=-3.260,P<0.01), il
A1,

%3 4 IFN—y. IL-10, TGF-B1 mRNA FiZx/KF LR (x+s)
Tab.3 Comparison of mRNA expression of IFN—y, IL-10 and
TGF-B1 in two groups (x=s)

45 1%k IFN—y 1L-10 TGF-B1
KRB 20 0.89+0.11  0.68+0.15 1.23£0.15
CMV 24 20 0.74+0.14  0.7620.15  1.36x0.17
' 3.759 -1.802 -2.478
P 0.001 0.078 0.018

e IFN—y:y T IL-10: 0N Z-10; TGF-B1 : F kA= K
HF-B1; CMV: E 4R
3 -

IFN~/yIL-10 M8

Kl

HE IFN—y/1L-10:y THER/A UM Z-10; CMV: B 4IH0% T ;
#P<0.01

CMV 4

E 1 748 IFN-y/IL-10 Lb{E L
Fig.1 Comparison of the IFN—y/IL-10 ratio in two groups
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2.4 CMV 48 [FN—vy #= TGF-B1 #9408 % 1E CMV
2 IFN—y mRNA Fik7K ¥ 5 TGF-B1 mRNA ik
IR 1A (r=—-0.555, P<0.05) , VLIEL 2.,

1.8
r=—0.555

1.6 : P<0.05
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Fig.2 Relationship of IFN—y with TGF-1 in the CMV group
2.5 IFN—y.TGF-B1 Z IFN—y/IL-10 YAt {2 Wi ¥
uE DLRBUE WP AER, (1-FERE) ke
bR, 2 ROC #thk, WK 3, IFN—y . TGF-B1 & IFN-
vIL-10 HWAEIZ Wi IF R A L CMV S (i 26
1 A (AUC) 43 %) & 0.791 (95% CI:0.649 ~0.933) .
0.284 (95%CI:0.120~0.448).0.801 (95%CI:0.658~
0.945) , IFN—y FUl AR A L CMV JERGL 2 B A
52 0.790, RAFUE & 85% , FiFtE R 65%., TFN—y/

C
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Fig.3 ROC curve of IFN-y, TGF-B1, IFN-y/IL-10 predicting CMV infection after liver transplantation in children



5 6 9]

RS, % LIRSS CMV B 4UIRE TR T 539

IL-10 HLfE B AT AR L CMV IR A2 I FHE
72 1.089, RIGE I 80% , Fr S-S 75%.
26 CMV 4838 7 375 IFN—y.IL-10.TGF-B1 mRNA
RIBKFE HIRITHILE, RITR CMV HETH
BEIFN-y mRNA ik B % EFH(P<0.05) ; TGF-B1
mRNA ik i % T (P<0.05),IL-10 mRNAZF k7K
B RIS EE =22 s e 9= U2

x4 CMV AiBITRIE IFN-y.IL-10, TGF-B1 mRNA &iX

KPP (xes)
Tab.4 Comparison of mRNA expression of IFN-y, IL-10 and
TGF-B1 before and after treatment in the CMV group (x=s)

EC1z AT AT VAg] t P
IFN-y 0.74+0.14  0.85:0.15 2.407 0.021
IL-10 0.76+0.15  0.70+0.10 ~ -1.578 0.124
TGF-B1  1.36+0.17  1.2410.19  -2.082 0.044

T IFN—y:y THEIL-10: HAIMAFR-10; TCF-B1 : f kA&

HF-B1; CMV: B4t
3 itig

CMV B 2 L TE TR ARG i WL - ARE , T
M B R B R CMV B YL it B
YER . 4P 1R T 2405300 0 A= 9576 14 <40 kD
(/N FRlE R /2K, DL A el 55 43 7 =X
T, 38 oL 5 A N 37 AR 45 A AE AN TR 2 50 476 22 41 i
Z I AEWE S RIEAF DR S bk e
YEFHWAY T M1k 1558 , 912 SBAEDHET )
A= e SRR SR RN 9 RE B g2 W, ST 4 e R -
TERSAE e I EE 2t e T S T R A
ARG BE REERE A Phr i

Th1 4H /& CD4*T 4L b & PR 55 — AR,
F I3 IL-2 Fl IFN—y SEE RABALA 1, @i
] 9875 STATT A9 38T R A5 5 B 4 L P 9 i AR
CMV REfEHEEE TFN—y I 0w B g I, IF
B IFN—y 1A MHC T . 1285 7335, XA )
THd YL 0 Lk e CD4* T 40 MR Sz W o, 25 %
WE 72 B 52 WLEX 2] CD4*T 411 Jifg A1 CD8T 41 Jifd 43~ s
IFN—y, A] LS B RS AR T A X CMV 8L iy
SN R . AR EE R R, LEFBAARE CMV
JRYL2H PBMCs ' IFN—y mRNA %35 7K P4 A B e
BRI, X RE S X S B I BRSO,
FEUH Th1 SPEA7AE B , X 2 RO B AN RE F1 45 0,
1E L IR A R B BT CMV YL fo s o o B4
FHo B 2R SR B A LI CMV 5 5838 T
WA AR IE  IFN—y /-2 20 S FE B0 28 A
PEVTTAE T, 76 Th 40 5310 F A Bl 75 4 vp & 4%k
HEVE L IFN—y 43 W60k /0 S B0 CMV G (1 £ 4

PEGLE RN AN v R, B a2 G g, 3ok ik —
A nE CMV R YL 8] — 2 51 5 AH O 1 I IR 3%
M. AT ROC HIZ53HT iR , IFN—y 12 WG S
0.790, Al FH T HI CMV Jikije  (HT5 Zdt— L 5HIE

1L-10 F2HH Th2 ZALs3a, FPIE 5 20 A A
TR LI T 20 A2 1w 2L 3 401255, DA BHT
Th1 Z0AEATE LGS, BEAERF ST AR, B RS A
CMV JEYL 37 12K 1L-6 TL-10 FIZ0 A 25 ok il
KR EFE, AIVEREBIEZE CMV PRSI
ZWHKIEM, Sanchez—Ponce ZEWELE | JL 28 24K
E MR ZE M IL-4 1L-10 7 LIAE A RS
CMV B S RAR I HE R RO ) EE il R N &R .
AT, LEFBAH ARG CMV JE&YL 20 PBMCs
IL-10 mRNA KR EARBEGA 5, HERT
Giit#iE X, 5 IL-10 mRNA _FiE A REA B T4
HRTERTE RS, RO CMV 163 shik e i 6] 5
cIL-10 FJRE I X 88 B2 il A FU9, Th1/Th2 KA AT
DLSE MR T X0 2P o A 0 1 5l , AR 5%
ZER IR CMV 4 IFN—y/IL-10 FL{E 5 AR YL 4H 1T
AR, I Th FRIAH A R 7 7] 4330 Th2 40 g
A, AR T CMV B Ko 5 2 i A 15
At ROC IR /34T i , IEN—y/IL-10 FAE 92
Il FHE A 1.089, AT FHF T CMV Jgk e , {HA75 75 2t
—UER

TGF-B1 Jz& Th3 2531 B —Fh G 30 i 40 e
L7, AP0 Th 4 a3 8 o b AR 2 4 i R 7
Borh, 4ERF TGF-B1 MYIE R K VR 4E R AT 2 4
GERET 32 B — D B AFEY . Kurabekova SESAFSY
W, JLENBHELRG TCF-B1 A HE 7K
S5RAYIIREH . ABGEH, CMV YR LE T
A2 ¥ PBMCs Hf TGF-B1 mRNA ik /K 4R
YL B E T, 8 TGF-B1 W HES 5 CMV %
S HREIIE], & CMV KRR EZE R R . Ly S50
FERW], CMV il it 4E 4 R D ZARHHLH S p3s
22 ZLFE AL EE M (MAPK ) 36558 TGF-B1 43,
Z 5[5 b SR i T 4 S AR S BAR P T (PGF)
B AL, IEERHEET X PGF BTG SR MG . A, A
TR 45 5 @R IFN—y Fll TGF-B1 Z 8] £ A6, &
Bl TGF-B1 B3 i % IFN—y B93>, TGF-B1
AL IFN—y ) 3R1K , 155 SMAD2 F1( 3 )SMAD3
FEmAMRRIL, 5 SMAD4 —& 5 7 BN k%, 45
A 8] IFN—y L[R5 807 X35k, BH T 520 AR5
i CMV B B LIR YT /5 CMV DNA 5% R B 1,
PBMCs 1 IFN—y mRNA Fik 7K 483697 A B 8 7+
151, TGF-B1 mRNA FIR/K PRI RTI B, &
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