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JLEFFBEAR G B4R B G 8 ) LSME I 1L-18 1 Thl 2L R X
O X A, A RS, B EERset
(M RFEGERFR 58 BRI, R FRAMRHIE ST, REE 300211; 2 RT3 — Lo BE e i
A}, A 300192; °FRMETT L EBEA IR, TR 113006)
WE B B0 LEHBEREE4RME (CMV) BB LAMNE M Agif & (L) -18
A1 CD3*CD8" T #filh4ifis (Th) 1. Th2 AP k. 75 WEEAT LIS IL 40 41,
RIEAR G R KA CMV RGN CMV 4 (20 D FIARIEGAL (20 B o I Gk
WS CELISA) ARl 1L-18 /K, S R4n i AR 40 E i CD3*CD8'T ik EL4H
MaH IFN-y (Th1) #1IL-10 (Th2) KikZ., ZFR CMV ALK IL-18 7KGFBF s T AR kgL
Zl (P<0.01) . CMV 4 Thl RiERUPIEACT RIEGALL (P <0.01) , Th2 RikFREGRIEG
HMEEZER LG E L. IL-18 /KF 5 Thl BFHHK (P<0.05) . £ HBEHEARE CMV
G LANAIL IL-18 T & Thl Ak ks, 25 17 CMV ISR AR L] .
R JLEHRE: BEAREE: BN ER-18: BAEAER-10; v TR T MBI
&[22 5 R373.9
SRR GRS A
Change and significance of IL-18 and Th1 in cytomegalovirus infection after
pediatric liver transplantation
Gao Yiwen?, Liu Chun?, Li Dan® Mu Jiawei!, Wang Yuliang!

( *Tianjin Institute of Urology, The Second Hospital of Tianjin Medical University, Tianjin 300211;
2Blood Transfusion Department, Tianjin First Central Hospital, Tianjin 300192; ®Department of
Clinical Laboratory Medicine, Fushun Central Hospital, Fushun 113006)

Abstract Objective To investigate the change of interleukin (IL)-18 and Th1, Th2 of CD3*CD8 T
helper lymphocytes in pediatric liver transplantation with cytomegalovirus (CMV) infection.
Methods A total of 40 pediatric patients who underwent pediatric liver transplantation were
collected. Patients were divided into the CMV group (n = 20) and the non-infected group (n = 20)

according to whether CMV infection occurred. The plasma IL-18 levels were determined by
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enzyme-linked immunosorbent assay (ELISA). The expression percentage of IFN-y and IL-10 of
CD3*CD8 T lymphocytes (Thl and Th2) in peripheral blood were determined with flow
cytometry. Results The expression level of plasma IL-18 significantly increased in the CMV
group compared with that in non-infected group (P < 0.01). The expression percentage of Thl in
peripheral blood significantly decreased in the CMV group compared with that in non-infected
group (P < 0.01). No significant difference was found in the expression percentage of Th2
between CMV group and non-infected group. 1L-18 levels were negatively correlated with the
Thl (P < 0.05). Conclusion The elevated IL-18 levels along with polarized Th 1 subsets’
imbalance involves in the pathogenesis of CMV infection in pediatric liver transplantation.

Key words  pediatric liver transplantation; cytomegalovirus; interleukin-18; interleukin-10;
interferon-y; T helper lymphocytes
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JUEE R RAT SR AR I6 T F 2 A i 1) U8 P P03 A0 22 o P A S A2 A U ssh B P s i 7 1230,
FARBRKIRED « E LI T AR BEAT G 2677 58, 3 1 I T REAT 8L
AAEE . R, AEN—MEERATHEEHRE B AW TREMK G, BN
(cytomegalovirus, CMV) {152 B AR Ji 5 WAV AL A 1, 5 AR A A7 25 1) B A 2612
HANEN R Cinterleukin, IL) -18 /& IL-1 BRI — M Z UL RAIE T, 25 T &)
(T helper, Th) 1 40158 Th2 47 10 I G BE ™, FENLIA R A BEAURT B2 AR 30T 2 Fh )
ell. WEFCMME H 1L-18 B IL-18 Rid & AR U i SO AR T R G AR 2 S B EE
TPERMAL G . FOL 4Rk COVID-19 KT FR- IR 13X — sl 0l, iZ8 78 B AR L2
P A G CMV &4 LA I 1L-18 1 CD3*CD8 Thl. Th2 /KFHIZAEM KI5 CMV &
BRI R R o
1 MRSk
1.1 Rp R
e ££20204F4 H —20214F 4 R85 — Do BE B & B RS AR b J LB 4% B R LR 2

FEAEL A B LAY o b RS A JG CMVIE G L2081 (CMVAD) , 540 %10%1, 4% 91~10
(5.75+3.02) f, HBHEAERIERCMVERE BIL200] CREKGAD , F1Eskl. k12
fl, HFhEN1~11 (55522560 H. 241U, FieZERLGIH AR L, HHREaEHE
JF RN o FERIECMVI G 5E L AHCMV DNA > 400 copies/mL HLAEA Il RAEIR . RS HEAR S



PEAN G T Y0 2R P Ath 5 5 ) B A R 0K JEAA e BRI . CMVIBRYIBTT T /N
bk B % 45 ECMV DNAKE B« AHIF 78 28 T 4 — PO BE e 2 22 A TR 1 2 it
(it : 2019N183KY) .
1.2 FEFA S

|- 18I % % W% [ (enzyme-linked immunosorbent assay, ELISA)KG A& (HRS:
ab215539 ) 1y H 3 [§ Abcam A 7 , P A\ CD3-PE-Cy5 ( 15-0038-42 ) . CDS8-FITC
(MHCDO0801) . IFN-y-PE (12-7319-42) F1IL-10-PERTERES /A (12-7108-82) M4 H
S [EeBioscience A 7], W YGIIE 41 M 43 255 R (fluorescence-activated cell sorting, FACS)
WILE. FACSHEIER (REBDAR) , Mhikle. B THR. Saeiix (EESigmass) ,
B F R T &S AT (roswell park memorial institute, RPMI) 164085353 I 2F I3
(EEGibconT]) , HEPUEE (HEBUKETREAMRARD , B (3£EBioTek2
A]) , FACS Caliburjii X4t ffif (£EBDAF]D
1.3 Fik
1.3.1 M3RIL-187KFHE

AR TR A JG CMV LRI AR I YL 20 58 ) L3 /= 25 M AR Lo SR P BRI S 28 PR PR 6 A 00
M3 IL-187KF
1.3.2 Thi. Th2 28/ FE FHM

¥ 1 mL FFRPUE M 10%06 4 M35 1) 1 mL RPMI 1640 £5 72380851, AR5 M
Pl (25 ng/mL) « B T8 3 (1 pmol/L) FIIEGH, J 4 1 i %38 i) 7 S e i 2% (2 umol/L)
W B B TR 574, 37 °C. 5% CO» 5535 4 ho BRI (kR A I AR o, 200 ul/4% .
BN 20 uL fu4hdifk CD3-PE-Cy5 #1 CD8-FITC Ji£%4], FiR#Et 15 min, &k, [EHeE. 8
EMNNJERE A I P G i34k (IFN-y-PE H1 1L-10-PE) 10 pL, B8 hoin A KH R F)
AR AR 10 uL, VRS, =L 30 min JRURSE, DL 1% R EEIFAIM, Rt
SrHTill ;e CD3*CD8T ik L4t 1 IFN-y Al IL-10 Fik .
14 GiitEabe

K H] SPSS 26.0 Giit At Hr it , THETIRILLX £ S EUM (P2s, Prs)3ow, THEBIRILL
FAXT HER IR o o3 28 B LSRR, TE 2 40 A PR 8278 B ML REAS ¢ RS AT VAR,
JEIEA D AELA B R A Mann-Whitney U #8536 33847 Lz . {1 Pearson AH & 2 i 48
BZIEMXR. P<0.05 NZERAEG#E L.
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2.1 PRAHSER S HE LB

CMV 4L & ISty 5 Fodls 5 AR BG4I Z R g it = 3 IR 1.

R 1 RBRAM CMV AMADSRHLREHEHRE [M (Pas, Prs), XS =20]

Tab. 1 Demographic and laboratory data of the non-infected group and the CMV group [M

(P25,P75), XS =20l

Items non-infected group (n = 20) CMV group (n =20) Z/t value P value
WBC (x<10%L) 7.99 (5.44, 10.04) 6.90 (5.48, 9.17) -1.217 0.224
NEUT (x10%L) 2.66 (1.47, 4.02) 2.54 (152, 411 -0.081 0.935
LY (x10%L) 3.76 (2.71, 5.23) 3.24 (1.50, 4.84) -1.204 0.229
MY (x<10%L) 0.58 (0.42, 0.91) 0.70 (0.39, 0.89) -0.474 0.636
HGB (g/L) 93.00 (86.75, 101.75) 92.00 (81.50, 99.75) -0.501 0.616
PLT (x10%L) 270.00 (204.25, 349.000  199.50 (144.25, 309.75) -1.163 0.245
ALT (U/L) 63.90 (52.88, 105.20) 96.30 (58.00, 133.68) -1.285 0.199
AST (U/L) 40.15 (31.65, 48.65) 40.90 (29.58, 88.75) -0.541 0.588
AST/ALT 0.57 (0.43, 0.76) 0.54 (0.34, 0.73) -0.298 0.766
ALP (U/L) 181.50 (142.25, 235.50)  187.00 (119.25, 227.75) -0.636 0.525
GGT (U/L) 58.55431.55 70.55444.34 -0.986 @ 0.330
TBIL (umol/L) 24,53 (16.01, 36.73) 21.41 (18.00, 31.75) -0.149 0.882
DBIL (umol/L) 13.37 (6.04, 22.22) 14.35 (10.04, 23.91) -0.812 0.417
IBIL (pmol/L) 7.24 (358, 11.37) 7.62 (6.12, 8.70) -0.622 0.534
ALB (g/L) 37.8744.34 37.9845.46 -0.074 8 0.942

7E: ?: Represents the t-test between the non-infected group and the CMV group; WBC: white

blood cell count, NEUT: neutrophil count, LY: lymphocyte count, MY: monocyte count, HGB:

hemoglobin, PLT: platelet count, ALT: alanine aminotransferase, AST: aspartate aminotransferase,

ALP: alkaline phosphatase, GGT: y-glutamyl transpeptidase, TBIL: total bilirubin, DBIL: direct

bilirubin, IBIL: indirect bilirubin, ALB: albumin.

2.2 PitHE AR TS ) KRR TR S bR

P £HL 1) (1) H 1 R A0 £ 0 255 K B A B 25 6 2L 4B Cneutrophil-to-lymphocyte  ratio,



NLR) . ML A5 M/t Etb{i (hemoglobin-to-platelet ratio, HPR) . IfL41 45 (4 5k
Y 455+ # Eb {8 (hemoglobin-to-lymphocyte ratio, HLR)  IfL/INGR %505 9k B2 4 o 4 % %5 b
i C platelet-to-lymphocyte ratio, PLR ) . Il /N 8% i1 %0 5 8 4% 40 B 45 % % b 1
( platelet-to-monocyte ratio, PMR ) . ki 40 il i 7 th 5 B & A L fH Cneutrophil
percentage-to-albumin ratio, NPAR) . 4= & % iF % & 45 4 (aggregate index of systemic
inflammation, AIS1) . 4= B 4% & JETRE (systemic immune-inflammation index, SID 4= &
RIE ] M FE L (systemic inflammatory response index, SIRI) R IEFEHR 2 F LG E X (P>

0.05) , W% 2.
R 2 RBGAN CMV A2 THER K RAETEE M (Ps, Prs), X£S = 20]
Tab.2 Inflammatory indices derived from complete blood cell counts in the non-infected

group and the CMV group [M (Pzs, P75), X+S =20]

Items non-infected group (n=20) CMV group (n=20) Z/t value P value
NLR 0.67 (0.45, 1.05) 0.80 (0.37, 1.83) -0.703 0.482
HPR 0.36 (0.27, 0.47) 0.46 (0.32, 0.69) -1.178 0.239
HLR 29.09 (16.48, 35.29) 31.29 (18.24, 57.66) -1.109 0.267
PLR 61.75 (43.43, 103.00) 73.74 (44.23, 125.40) -0.433 0.665
PMR 492.014248.24 382.154+217.86 1.488 2 0.145
NPAR 0.9540.32 1.0640.51 -0.854 2 0.399
AISI 111.11 (49.67, 268.26) 130.77 (33.31, 245.92) -0.027 0.978
Sl 206.06 (89.39, 351.81) 160.91 (85.04, 366.89) -0.162 0.871
SIRI 0.39 (0.19, 0.99) 0.58 (0.24, 1.34) -0.785 0.433

7E: 2 Represents the t-test between the non-infected group and the CMV group.

2.3 WM 1L-18 /KFE. Thl BiEE, Th2 BEARWE

CMV A% IL-18 /K FI & & T REKGH, ZRAES%iH%EN (P <0.01) . CMV 4

Thl RIEFW BT RERA, ERAGIHEREL (P < 00D ; Th2 RiEHR5REGHM
EZRAGIHEEX

Lk LG it 2R (P> 0.05) . CMV 41 Th1/Th2 LB BT BAR T R B Ye 4,

(P<0.0D) . W3 3.

£ 3 REBPLAM CMV A IL-18. Thl RiXFE. Th2 REEHE [M (P, Prs), XS = 20]



Tab. 3 Comparison of IL-18, the expression rates of Th1l and Th2 between the non-infected

group and the CMV group [M (P25, P7s), X+S =20l

Non-infected group (n

Items CMV group (n=20) Zlt value P value
20
IL-18 (pg/mL) 52.26414.33 75.97+19.00 -4.455 <0.001
Thlexpression rate
11.07 (9.83,16.25) 8.00 (6.70,9.88) -3.720° <0.001
(%)
Th2expression rate
3.2640.97 3.7740.86 -1.757 0.087
(%)
Th1/Th2 3.83+0.57 2.2540.31 10.958 <0.01

7E: P Represents the U test between the non-infected group and the CMV group.

2.4 CMV 4 1L-18 1 Thl IAE ¢

£ CMV 4 IL-18 /K F 5 Thl KiEFK B2 AR (r=-0.633,P=0.003) . WK 1,

B 1CMV A Thl RiER 5 1L-18 KR
Fig.1 Correlation analysis of Thl expression rate and IL-18 in the CMV group
3 Wig
CMV YA IR SR 1 52 3 B s WL PRI e — U HLIREE X CMV RS £
PPV S LA S A G e S A G S N, AR B e — KR FIVA R AR Y, Il 2R A
[« $E GBI D) REAE e S S R B i 2 rh AR R, TS ik N FE IR G I R] 3 S1AN 5 R
SE (T Y. S A P 4 A R e ot — PR R AR R R, A T 4 A S 8 M s i R IR 7



2, RRETEE (T IR AELE S, R A S A e R A A, SRS
SEHUARE i 535 R (20 i P 40 i DR 7 AN bR 4 (RTETERGUAR B - I 240 AR 7T A
BEAT 2 ZHUMT, AR SOME— VR RIETIE BUR R E T AT RER R A e R
©l, JCHIE T 5 AR A b i 22 20 R ) BRI, 3 A ORISR A 1 68 43 AT R R P
faril o

Thl ZHfil /2 CDA™T 4 AR BRI S — N NEARE, EBE50 U0 IL-2 AT IFN-y S48 R 40 A1
ATV G AR T A RE S B, H I Th S RETE B 5 A0,
ARG RER, ILEFEHAG CMV 41 Thl 40554 S BRG] B %, XTRES
CMV 7 55 (¥ B M 52 1) 5 S50 G 2 b SR B ) 0 T A0 MRS A 0%, TP 3 ) o R ) e 2
BRI LN ThRE, HETRIN IFN-y 20 RE S R R (Thl ThEeszdi) , Bt
B, BRI CMV G 1L-10 /2 3 E 1 Th2 40 73 i i B A TR AF FH I Th2 S84
FLPRF, SmHIE RN 5 SR RIS, RSO T IR AR PR M A AT
i, JLEFBEARG CMV 4 Th2 il RE R EAR B AT, HERTSIFE L, #R
Th2 ZHf v e B THNGmE s RSB, Bk CMV 1ETE Bt i s B 6] 175 3 40 i B ) 3R -10
(cellular interleukin 10, cIL-10) f¥ifE /755 8 & il R, Thl 400 A1 Th2 4 AR 2 8] (13E
P TR [ 7 ki B S SR ZE R 2 DR TR, R U4 R R CMV
0 Th1/Th2 HUAE B AR B 4L 2 35 BRI, 278 CMV L HIl B RS Thl 41 1) Th2 41 G b &
Mz, ART CMV R K 2 8 H 1 HE A

AR, MBI ARR A E R B, MUK 1L-18 THim b5 Sk 3 B R o ™ 8
) CMV AT K. ARG RS2 —8, JLERBHEARE CMV ALK IL-18 /K-FH 8 &
T ARG, X FRW] CMV B A S R R, JRFE R R % T EZAEH . Bb4h, CMV
JRYHAR M 1L-18 /K-F T Thl 2 UG IREH 2 ar i i MR I, T 40 Beibs &
¥) CD38 7r FH &N, WA ZIEG EEE 15 AR T RN 25 TiEshiE CMV B
AR ) e D Relmns . BE TR Seah I, JEALH T 202 I B4 B s 7 1Ek L 4 i 1Y) e
2, LB S A e R AT B AR L RRERI KSR R AR 7o, FEOREE
o SR A B MEAE IR, 38 0 2 51 K I Se e B AN RS A R T ), TR IL-18 55 CMV
125 1) S5 25 A DR DL,

RCAFAE—ERBRYE, B e A2 o OmEt, JLE AT B LSRR, b
FAAESE Refmfars A FUALI & 1 400 Y AR 7 IFN-y A1 IL-10, A8 1 oA 4 iy 48
MR F =4, A LB — B RIE.
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