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Organ damage and genotypes of infantile cytomegalovirus infection
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410081, China)

[Abstract] Objective To investigate the association between serum antibodies or glycoprotein B (gB) genotype of
human cytomegalovirus (HCMV) with liver damage or birth defect. Methods From January 2009 to December
2010, 337 hospitalized infants whose serum HCMV IgG antibody was positive and HCMV DNA in urine exceeded
500 copies/mL were included in the study. HCMV antibodies (IgG,IgM) of infants and mothers were detected by
capture enzyme-linked immunosorbent assay; HCMV DNA in infants were detected by real-time polymerase chain
reaction; HCMV from clinical specimens were cultured in human embryonic lung fibroblasts; HCMV gB was geno-
typed by nested PCR-restriction fragment length polymorphism. Results Of 337 infants infected with HCMV, ser-
um HCMV antibodies of 124 were both IgM( +) and IgG(+ ), liver damage rate and birth defect rate were higher

in infants whose mothers”’ HCMV IgG were negative than that were positive(86. 42% vs 65. 12% for liver damage,
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40. 74% vs 34.88% for birth defect, P<<0. 01); Serum HCMV antibodies were IgM( —) and IgG(+) in 213 in-
fants, liver damage rate in infants whose mothers’ serum antibodies were IgG( + ) was not significantly different
compared with that were IgG( =) (53. 85% vs 66. 89% ., P>>0. 05), but birth defect rate in IgG( =) group was
higher than IgG ( +) group (28.38% vs 23.08%, P<0.05). Isolation rate of HCMV from urine was 50. 00%(31/
62) in infants whose HCMV IgG were positive and urine HCMV DNA Z>10* copies/mL. gB genotype of 8 random-
ly selected HCMV strains(7 were from infants with liver or brain damage) were all gB1, compared with AD169 or
TOWNE strain, DNA sequence homology was 94. 8% and 97. 0% respectively, homology of DNA sequence among
8 strains was 98. 5% ,and amino sequence was 99. 4%. Conclusion The liver damage and birth defect are lower in
infants whose mothers” HCMV IgG were positive than that were negative. Urine HCMV DNA Z>10* copies/mL in
infants can be a marker for HCMV infection. gB1 may be the main genotype in infants” liver and brain damage.
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NE 43957 (human cytomegalovirus, HCMV) £i
B PR R 3 g s DAAS i 1 S g g v AR SR e oy
E, HCMV —HRANE SRR A A7 AE TR
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HCMV J&Guiiik . 220 HCMV J5 % o & 8= &
RG] 5 AR LB A IR Bl AR S R, BUIR
JLEHE BT Mk BB %55, JF4iiE & HCMV
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TES A LRF R A 50% 5 HCMV e, FR ATk
2009 4E 1 H—2010 4 12 H A<k 337 4] 135 HOMV
IgG i b R % HCMV DNA % £ >>500 copies/
mL (9 8 LA T BE B I U AS [F] i 5 D g
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1.1 B2 2009451 H— 2010 4F 12 A ARzl
1B 337 filiE HCMV 1eG HitiA fH:, IRk HCMV
DNA & >500 copies/mL ) HCMV J&JL g8 ), H
rr 5P 202 Bl Aotk 135 1] ARy 20 d~18 M H . [\
ARSI A L EESE i HCMV 1gG Hufdc, &L i
HCMV IgM HiiAR B A1 Stk ke .
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5 (FBS) W H BT 10 2235 £ Y1 A BR 2 v s Plu il BR
HIPENYIEE Hinf T F1 Rsa 1.0 3 RIEFEAEY T
BAMRAH,

1.3 F#k

1.3.1 % HCMV IgM HCMV IgG #l R
PR B i 47l AR 6 A I i 3 HCMV IgM, HCMV
IeG B AR UL B R4 T

1.3.2 HCMV DNA &l R4ERIK . F IR0
ZH AU DNA $2 0G0 & 42 Ui 5 DNA, FZE6
Ef HCMV DNA A 000 & A7 R0, 4545 ™ 4%
TRV BT

1.3.3 HCMV 25 BEALAIER 62 48 L CGRILA
BRI HCMV 1gG H AR ¥ 2 AP, 8 LR K
HCMV DNA == 10* copies/mL) , Bt EH 3 & JR ik 10
L, FEFP R 2 RNl 4T 4 20 s (HELD 1 24
LA ARG TR s R 3~4 A s PR s
A0 (CPE) By HCMV 43 g B M. JHS 3 CPE
i) HEL 15 3%, £ CPE 35 2| 506 ~ 80 %0 A8 F
B I 0. 25 20 f) IR 50 40 B I - WACHBUI 5 T R A7
FRB H ) AR  H AR E — 80 CukA 4 .
1.3.4 HCMV Iz Ko &EHEEE e B A EA L
Il

1.3.4.1 DNA B H & HURFE R ) 4H 52
B B3 1 mL, @i 40 s I A E i K Al
SDS B Y JE 200 pg/mL 1 0. 5% (mg/mL) . &
A1E 37°CoKME 5 h, Al AR DNA, NaAc. G
IKCFEGVE » 375 LI WO 7070 L REVE %R &
BELTEREET TE &M,

1.3.4.2 HCMV £ X R 484 X 5L (PCR) 5149
JPo 2 BOSCERC 1 — 20, 9735 im R 7 B MR IR R 1 B
FEH L, HA AN E S Y ¥ 5 EiF 5 -GGCATCAAG-
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CAAAAATCT -3', F il 5-CAGTTGACCGTACTG-
CAC-3', Hitl] H (™ 3 7= K/ Ny 482~488 bp; A
2l F 5. i 5~ TCGAACTGGAACGTTTGGC
3", K 5~ GAAACGCGCGGCAATCGG-3', i i B
434 =R/ R 299~305 bp, 55 1 %8 PCR 4K
50 pL, PCR W AKZ Hy: ddH, O 33.5 L, 10 X
Pfu buffer 5. 0 uL. \dNTP mix 5. 0 pL.gB 4pE5|
W4 2.0 pL BiAR 2. 0 ul Pfu i 0.5 pl. £
PCR ¥ [HPERIZS FIXT IR, 26 1 %8 PCR SO 5544
H7:94 CHAEPE 5 min; 94C50 s, 60C50 s, 72°C1
min, 3t 30 MEH;72°C 5 min, % 2 # PCR A, %
55 1% PCR 97347 ) 10 1576 B 5 B 2 pL /R
DNA Az, 518 W E 519, 35 M. Hp
PCR [z A4 28 S 56 A6 1 %6

1.3.4.3 [R& MR BEKE % &K (restriction frag-
ment length polymorphism, RFLP) 2 #f KR
il P YT Rsa TF1 Hinf 347 RELP 4347 , Bt 45 5
FIWT 2R . (DRsa [ #§Y] 1%k 239,66 bp, [17#!
4 239,63 bp, 1744 195.63.41 bp. [VEIH 195.66.44
bp; (2) Hinf [ BFY] AN IR 202.67.36 bp, [
202,100 bp, 174 202,97 bp,

1.3.4.4 PCR =4l 7 B Hoxd A Bl R 53 25
R EE R PCR 4734 1Y = Wy 6 18] MM 3 5 R AR MR
FA R w4 FE Ry, 45 585 Genbank I (45
Rk TOWNE # (FJ616285) Fil AD169 #k (FJ527563)
AT HORT

1.4 mA%KHE N SPSS 18. 0 #4515 #r .
KM o K primer premier 5. 0 FAF 47 [ U) AL
FUIHT s clustal XERAF#EAT P81 FO AT s Mega 4.1 %%
AR T hr

2 #X

2.1 HCMV Ak R R Bf % JURT 2 7k 2 B9 Ik 01
78 337 il HCMV B LA, 124 il if 7P i 2
S HCMV IgM(+)TgGC+ ), Bk 1 i i 35 4
HCMV IgG( =) 4 8 )LD RE 50 5 Bk 32 0 3
BT IgGC+ ) (P<C0. 01) 5213 i F LI i ik 2
K1 HCMV IgM( =) 1gG(+) , HibE SR TG bk 2
I HCMV IgG(+) 5 1gGC—) W4 Ak, LT fE
SRR BTG EYE(P>>0. 05) , T B R B 3 1gG
(HBEET IgGC+HHZH(P<0.05), W 1~2,

&1 HCMV FURAFRE BT £ RERE (. 25D

Table 1 Association between mother’s HCMV IgG and infantile liver injury(No. of cases, %)

Infant IgM(+) IgG(+)

Infant IgM( —) IgG(+)

Mother IgG(—)

Mother IgG(+) Mother IgG(—)

Variable
Mother IgG(+)
Normal liver function 15(34. 88)
Abnormal liver function 28(65.12)
Total 43(100. 00)
Xz 7. 69
P <0. 01

11(13.58) 30(46. 15) 49(33.11D)
70(86. 42) 35(53.85) 99(66. 89)
81(100. 00) 65(100. 00) 148(100. 00)
3.29
=0. 05

&2 HCMV HUAAREL T B LEmRR B (i)
Table 2 Association between mother’s HCMV IgG and infantile birth defect(No. of cases)

Infant IgM(+) IgG(+)

Infant IgM( —) IgG(+)

Variable Mother IgG(+) Mother IgG(—) Mother IgG(+) Mother IgG(—)
(n=43) (n=81) (n=065) (n=148)
Brain injury 6 20 8 31
Hearing impairment 2 4 4 3
Laryngeal cartilage dysplasia 2 1 - 1
Biliary atresia 2 3
Congenital heart disease - 6 - 5
Hernia - 2 - 2
Other abnormality 3 - - -
Total(No, %) 15(34. 88) 33(40.74) 15(23. 08) 42(28. 38)
Xz * 16.73 14. 69
P <0. 01 <0.05

% Comparison of birth defect rate of children between mother IgG(+ ) group and IgG( — )group
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2.2 FAkmEEILHCMV 4 B4 % M 62 filfl
i HCMV IgG BH:, IR HCMV DNAZ>10* copies/
mlL LR RARA 20 25 31 31 Bk HCMV It R A% BH
%50, 00%,

2.3 HCMV K4 BHApEREEG B AR A AN
2.3.1 wRFmEFK eBIEFHMFER L
P 8 HRim PR 73 B Bk (B 5 gB — 08,4851,
55.60.65.74.78, Horht 7 BESRUE T 7 1] i A5 A ()

1301 1310 1320 1330 1340 1350 1360

AT 5 2 1 B L) PCR ARAS 7=y 26 9 5%, P 459 ¢
51 5 525 % = AUk TOWNE #RAT AD169 #7531
EExt, 25 SR LA 1~2,

2.3.2 gB XEABwY K B W primer
premier 5. 0 F 4 5r Hr B VI 55 BED) = 0K B 45
RER.8 #k HCMV Il IR 43 85 0k 310 gB1 7, L
%3,

1370 1380 1390 1400 1410 1420 1430

TCARGCARAARTCTCTGGTGGARCTCGARCGTTTGGCCARCCGCTCCAGTCTGARTCT

£B-Toune
£B-08

Consensus

%431 1440 1450 1460 1470 1480 1490

ATTTATCCARCATGGAGTCGGTGCA

1500 1510 1520 1530 1540 1550 156?

gB-Toune CAATCTGGTCTACGCCCAGCTGCAGTTCACCTATGACACGTTGCGCGGTTACATCARCCGGGCGCTGGCGCARATCGCAGARGCC

£B~08

6GCGCACCCTAGAGGTCTTCARGGAACTT
T [ c

gB-51

Consensus

......................................... T C

T «C

T {1

c

£

c

€

1561 1570 1580 1590 1600 1610 1620 1630 1640 1650 1660 1670 1680 1690
GCCAGCTGCGTGACCATTARCCARACCAGCGTCARGGTGCTGCGTG

¢B-Towne AGCARGATCAACCCGTCAGCTATTCTCTCGGCCATCTACARCARACCGATTGCCGCGCGTTTC
(3 T

Consensus

1 8RRl R B 75 bk TOWNE BRusiE AL R ExT K

Figure 1 Sequence alignments of base mutation between eight clinically isolated virus strains and TOWNE strain

1301 1310 1320 1330 1340 1350 1360

1370 1380 1390 1400 1410 1420 1430

gB—ﬂglgg TCHRGERHRRRTETITGETGMHTTEGRRCETTIGEECHR'IEGHTCERETCTGHHTHTERCTaﬁmﬁgﬂtcﬂgﬂﬂﬁﬂﬁﬁ T Rtgﬁamatﬂﬂgﬂﬂ TgEﬁﬂE TCATT TgT EEﬂgCﬁTGERﬂTCBETECRtﬂn
gB- WA, .

Consensus

1431 1440 1450 1460 1470 1480 1490

1500 1510 1520 1530 1540 1550 1560

£B-AD169

TCTGGTCTACGCCCAGCTGCAGTTCACCTATGACACGT TGCGCGGTTACATCAACCGGGCGCTGGCGCARATCGCAGARGCCTGGTGTGTGGATCARCGGCGCACCCTAGAGGTCTTCARGGAACTCAGC

Consensus

1561 1570 1580 1590 1600 1610 1620

.t. “eBee .
1630 1640 1650 1660 1670 1680 1690

¢B-AD169 AARGATCARCCCGTCAGCCATTCTCTCGGCCATTTACARCARACCGATTGCCGCGLGTTTC

Consensus ...

TTGGGCCTGGCCAGCTGCGTGACCATCARCCARACCAGCGTCARGGTGCTGCGTGATA

2 SHRImRI B TEIR S AD169 BRI HE AL SR LA 1]

Figure 2 Sequence alignments of base mutation between eight clinically isolated virus strains and AD169 strain

=3

i R B Ak B WA 751 Hinf [ #1 Rsa I B2 45

Table 3 Restriction sites of Hinf [ and Rsa [ at base sequence of product amplified by gB inner primers with the template of

clinical isolates

Restriction endonuclease Restriction site Number Site Length of product(bp) Typing
Hinf | FANTC > 36,103 202.67.36 Type gbl
Rsa [ GTAC 1 66 239,66 Type gB1

“Restriction sites
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2.3.3 I K&k B &AW F 5 F IR &
Il PR ﬁFE&E’J 8 BRI HEME T 51 5 GenBank #rifEde
FHHk HCMV AD169 } TOWNE J# %1 b %), W
Megad. 1 ¥ FERB, 458 WK 3. b DNAstar
TR AD169 #k . TOWNE #3751 431 5 8
Bk HCMV I FRR ZE kR T DNA RS A UPE 2097
FEGIAALE 4> B35 5] 94, 8%6.97. 0% ;8 # HCMV
I R4 B ke 4T DNA 781 AL 40 b7+ H: ]
ik 98.5%,
2.3.4 HCMV g K % % #k gB & & & B 7 7] L 3t
FIH DNAStar 4. 345 8 # HCMV I K73 2
Pk gB B SERR )7 51, b Clustal X 34, H Y
AD169 FEFl TOWNE #k 9 2 2512 )7 51 53 3 iEA T H

391 400 410 a20 a30 4d0

Xt AR ILIE 4~5. 8 Bk HCMV Il IRk & LR

F IR Rk 99. 4%,

¢B-51
91 aB-65
3 oB-74
gB-08
gB-57
¢B-78
gB-55

——— #B-AD169(FJ527563)

100 2B-TOWNE (FJ616285)

B3 8 MR RS B AR S AR L o) L R 4 (B

Figure 3 Phylogenetic trees of eight clinically isolated virus

strains and standard strains
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oL,
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Figure 4 Sequence alignment of amino acid between eight clinically isolated virus strains and AD169 strain
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B S 8 kiR B Rk S TOWNE $Rad S0 751 Lo

Figure 5 Sequence alignment of amino acid between eight clinically isolated virus strains and TOWNE strain
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HEZE A5 80%0 ~100% . Z2 I AL F Baopk s etk
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© 86 - o R e g i 2 7S

2013 4E 3 HE5 12 8% 2]  Chin J Infect Control Vol 12 No 2 Mar 2013

Z HEBMMAHE . £ HCMV JRYL W HF5E
AT BT Sl 3 I ARE IR | TR 7 8508 Fn o s
LS AR T sh ke e, P98 Wow, 22
FISRARTF I B 8 AT LA B AR AT U0k ) B0 56 K HCMV
JERYL 69 Y0 1) fE sy » AR IR AT 22 00 C AT Ho 328 B0 24P 10 A ik
25 % e} LA b ER AT DA BE AR AP e K HCMV ke
L. AR T EEE Sy HCMV 1gG FHA: 9 8L
DI 52 RS R 2 L B S HCMV TG B
UK, H 25 74 B3 1 (P<<0.01),

HCMV Bt 2 by ik 2R GE Ll A A
HA2 Wi B AR FE R A% LT R S P ARG I 47t
JEC LA ASI o3 F- A ) 2 R & . o 0 R AR
HCMV &3 (1 s i 56 FRATA 62 il HCMV
IgG PR, Rl HCMV DNA=>10* copies/mL )L,
JRARA 4 B 5] 31 Bk HCMV i K #k . Chen %51
Ak, HCMV DNA & 10° copies/mL Jhy Fijll & #%
R & AR AR B 43 k. B P 2 3 T 2 S0 R 5
R BULRE H HCMV DNA & & 51 RAE IR 1
HCMV g 25 Y) A 56, = 10° copies/ mL & JE i/
FERPE HCMV B, A58 IR HCMV DNAZ>
10* copies/mL [ 62 il LH, A 31 61 A1 2 P J%
e I MR IR 98 S s A S I ACRE IR
BEFRATIA H PR HCMV DNAZ>=10* copies/mL [
B )LAT B AR HCMV &,

HCMV S 41 R K24 240 kb (9 30U# DNA, i
KRR 51 CUL) R i R 5 51 (US) BAELE T
L—S#EBEMA M ELIFINHAB, BN EEAH
208 /> ORF (i (5 e AE D I LA AE 5 PR 20 v iy 7
BT 45 » ORF ULS5 {3 35 [ 4 v 5y B2 AR ST
1) B X, Jah =4 gB S HCMV A i e 45 1
WM HABEEAR 50200 1,

TR R 22 1) T 2 B L BR T ALK B 2R A0, AN (]
gB AR IEZ I HCMV L H R R 22—
Coaquette 25 38 1 X 92 f G & D) RE K T &
HCMV gB 3t K RS 1 AF 5 $2 7 5 [R) B 3R 65 Jak e
gB1—4 LAY B L gB H— BRI AL T )
IS AEHE SR L 4k & A8 20 7 B SR I R R I
Yu 2R TR E 79 6F PG HOMV Bk L
gB FEHAY, L PR gB1 RUE %5 5 h BUF % 5 if
RIL gB1—3 FERAAE R E 79 6F NG HCMV
B L A LA gB1 B . FRATA 31 BRI IR
Sy e HCMV fR AL 8 #EIEAT gB 5E R 7Y
R, e B4k gB1 A, H P 7 ] LA AR R
JE R PR 3, X 5 Yu S ST ARG .

gB B BAR w FE RS  (HAS [ HCMV B bk
15 gB FE PR N B — o IR B A A AR 57 o [l — 2 ]
TR I R 43 25 Ak 18] 22 IR R =99 76 s AN ] i
I PR 43 B Ak 18] H 22 R[] s 9126 ~98%%,
FEATIEGE 43 BS 1Y 8 Ak gB1 AN IR 43 B #k Z 18] - Z ]Ik
[FJEPE=>99. 4%, Chou 1%} 11 ¥k HCMV Iifi IR
Iy Ebk gB R GBS 1—460) HE4T 5 434 . 45
RIS R PR ) A% 1 R A2 Ak Xk F= B4R vh T4 1
27—67 M BT 440—460 Z A, FRATX 8 Kk gB1
UG RS BEARHEAT L 43 B 5 0 2 2 1R 42 e K
B X 5 7E 451—518 aa 2 ], D463N, T513G,
K518R\N472S ¥ 4 L 548, A XF B 1 A5 A< i
517,557 8% (657, X 4 /B LY JF i 461 445, oo
657 M i I ¥4 52 i i = L

Ay HCMV 5 [R]85 11 R AR 7 O 3R 5 X 3k
— 98 HCMV JZ&G% i) S AL L FUS PEAS | 7= i
W LR B A A R YA T AT S At B SRR
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