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2. BE XL T 1~ 30 2 HE AR AR -7 R 5 (varicella-zoster virus, VZV ) 1gG HUAA /K- 2T LG 443
Mo FiE T 20204F 10 H 2R 42 BEHLIAE 7 2 BT 748 TR BHTT BT B 2R T 3 A M IX 1) 6 4~ B XA Ay s
FLORE 61T 441 ~ 30 B EHEABER KN 3 ~ 5 mL, 5325 MLVE , ELISA YK VZV LG HUAAR K, 150 0 S b v
AP LA -1 FE (geometric mean concentration, GMC) , 71647 LB T, Z5R 617 Oy LT FEAS TP ILAS H vZV
TgG HUABAVEREA 30243 , B %k 48. 947% ,GMC 3 112. 772 mIU / mL. AS[RIAEIEZH e ATE VZV oG Hiik fHPE %R
9 29. 670% ~ 75. 789%, GMC 9 45. 508 ~ 366. 559 mIU / mL, 3 A& B P % (x* = 67. 104, P < 0.001) il GMC (F =
20.685,P < 0.001) ZF A Giit2Am L. BAEML MR VZV 1gG HUARBHE R 7351 K 44. 817% F153. 633%, 22 574
Gt pE L (= 4.779,P = 0.029) ; GMC 53 %1 >~ 96. 983 F1 133. 829 mIU / mL, 22 5# LG i+ X (1 = -1.958,P =
0.051) . iLTHWMHT BB FHRTE R ARE VZV 1gG Pk BHHEF 455 3 0 55. 224% ,40. 2019% .51. 152%, 3 1~
A B Pk R 2% S Gt 28 L (¢ = 9. 683, P = 0.008) , B3 WA AR T30 BH AT B FHAR T O 23 51 4 9. 046 FI
5.013,P 43512 0. 003 F10. 025) ; GMC 435> 133. 523 .85. 953 .123. 713 mIU / mL, 3 i [X. GMC 22 7 o450 2474 X
(F=0.514,P=0.598) 617 By MLIEREA T, 54405 hy T BEAE R, S A0 IS T3 I S50 T o ot 4 % 1 o 1k 238 5 B 44 A
AT BELE AT A o0 3 2 0] 0 22 R W80/ N | 22 W BE 25 4708 A0 1 R /K 9 8 B Wi . 4518 T8 1~30%
{@FEAHE VZV 1gG HUM KT BEAT R 4R i i AR SRR o 3 A 99a 7 9 A RE , e 13U o 55 b DX RN
DI K S T B 25 R, VST VZV i Bl
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Abstract: Objective To carry out serological analysis of varicella-zoster virus (VZV) IgG antibody level in healthy people
aged 1 ~ 30 years in Liaoning Province. Methods In October 2020, 3 ~5 mL venous blood samples were collected from 617
healthy people aged 1~30 years selected from six counties and districts in Shenyang, Fuxin and Dandong of Liaoning Province
by stratified random sampling method, of which serum samples were collected and determined for VZV IgG antibody level by
ELISA. The positive rate of serum antibody and geometric mean concentration (GMC) of antibody were calculated and
compared. Results Among 617 serum samples, 302 samples were positive for VZV IgG antibody, the positive rate was
48.947%, and the GMC was 112. 772 mIU / mL. The positive rate of VZV IgG antibody was 29. 670% ~ 75. 789% and the
GMC was 45. 508 ~ 366. 559 mIU / mL in healthy people of various ages. Both of the antibody positive rate (}*= 67. 104,
P <0.001) and GMC (F =20.685, P <0.001) showed significant differences. The positive rates of VZV IgG antibody in
male and female were 44. 817% and 53. 633% respectively, which showed significant difference (*=4.779,P =0.029),
while the GMCs were 96. 983 and 133. 829 mIU / mL respectively (1 = —1. 958, P =0. 051) with no significant difference. The
positive rates of VZV IgG antibody of healthy people in Shenyang, Fuxin and Dandong of Liaoning Province were 55.224%,
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40.201% and 51. 152% respectively with significant differences (y* = 9. 683, P = 0.008) , of which the positive rate of
Fuxin was significantly lower than those of Shenyang and Dandong (¥’ =9. 046 and 5. 013, P=0. 003 and 0. 025, respectively);
While the GMCs were 133. 523, 85.953 and 123. 713 mlIU / mL respectively with no significant difference (F = 0.514,

P=0.598). Among 617 serum samples, 54 samples were suspicious, which remained within the critical range after re-examina-

tion, while the gap between positive rate and the total percentage of positive and suspicious results gradually decreased with

the increase of age, indicating that the immunity to varicella gradually increased with the increase of age. Conclusion The

VZV -1gG antibody level of healthy people aged 1 ~30 years in Liaoning Province increased gradually with age, while the overall

level was low. To control the spread of varicella virus, it is recommended to increase varicella vaccine coverage in vulnerable

areas and susceptible population to build VZV immune barrier.

Keywords: Varicella-zoster virus (VZV); IgG antibody; Antibody positive rate; Serological analysis

IK I S B KR -7 R I 92 9 32 (varicella-zoster
virus, VZV) 5| 2 () — P A% G P AR 58 1) I W 3 1% G
Wio VZV R S 3K, Kot e L B sk gy
Jo SRR, 30 6 I Ry AFDGHIR A 13 BRPEP , T
Jo B HoAl A] 5 GRS A e M R ik A A 2 2Rk i 48
IR ot 28 2R 8 952 s S5 7 i RCIE L TE ISR N B A
FEDIREAR T 9 8 b K e A S BOE e E A RER
VZV G 5 AT P AR 7 8% e 35 A TN 19 7 R i 2
RN TR AS R EN v AN SRS 2N
K9z BT, A M TCRRBOR T 259, He R K e
BENG VT (varicella attenuated live vaccine, VarV) 42 il
B AN Tl K S AT B e A U T . VarV (Okafk)
T 1984 4 1L AT 41 i ATV AT . SEE A 1995
ARSI 1 1RO RE AP T RIS b i A
DX H K B A R RIFET 3 KRR . 2004 4,
TR 0T 11~14 3 % JL 38 HE 47 5050 K e 8 1 4
Fift 52009 AFHEHE T PRI K S v 4 AT 5L AE 15 ~
23D AR RS S 250 . H A DA 1987 4ETT R A J&
HeFoK G RE T, T 2014 4F 10 A A E K St Rl vh 5]
A 2500 K S R S H AR g e s R
IR0, 1998 4F 1L 748 FF IR Ry i JLZE 45D 1 ok
S PE R, H 2018 4F L TF IR 4 Fh 2 5 OK B e i o H
I, A AT R 5 2R, MRS I AL T Y
RAFERR 4% A 2 A BRI LR

UTAR 1L TR 7K I A AN V-8 (AT ™
JE A RAE R A S TR — . IR [FAEE
B S S [ DX AR AT VZV 1gG Btk P22k i
BTN B B 0, S PG 55 AR R
PR A TR P F SRR A T, 20204F 1L T4
TFRAEERNFE VZV TgGHUAANCT L, Ml E VZV (B
PRSP 2B e AR . DU A S RGBT .

1 WHREFZE

L1 #H 2006 — 2019 4F 1L T4 4f 15 A9 K 5 5 &

NP AER AT RNE B R R R AL T AR
RSB HE B R R R RIS .

1.2 Bt % F20204F 10 A R A2 BEHUEE 7
BAMPOL TRV T BT PR 3L A 64>
ELIX AR W s, % 617 44 1 ~ 30 % filt B A FEREA T 1M1L775
FRARRAE o B PE 328 A, 289 Ao MRHEKIS Y
B RAERE A T A (1~2.3~4.5~6.7~10,
11~14.15~19.20~30% ) , Ml X BFAMFHE L Bl
230 N ABFFE AT P e v C R 2 B 2t
HECC5:201811),

1.3 &gk SREFA X GENKINL3 ~ 5 mL, [F] A}
EAN NG E . MEFEARTHIRHE3~5h,
FEOMEERE , 24 h INATESINYE , —20 “CORAT , 3610 TP
T4 ) O S R I S B =L SR FH VZV TG ik
ELISA 07 £ (7 [ 2 0 S A RS 71572 5 ) Kl A s,
I SERTO A4 55450 VZV 1gG Bk & 1Bk
JUA -2 & ( geometric mean concentration, GMC) .
1.4 ZERF 0I5 VZV eGP > 100 mIU / mL
I R BHAE 550 ~ 100 mIU / mL Ay Il B L, 340 mT %
S50 < 50 mIU / mL AR BAPE o X 4 5k T R
R G TR A, 25 A A AT AL T I 5 L, )
FI R B

1.5 %it % 5% W Epidata 3. 1 }2 Excel 2007 4k
{3 ST B0 O S A ERE a0 SPSS 22. 0 4Rk T
G2 o b, 4B B AR B SR 00 LR P A 56
GMC RN R 2208 ks, LA P <0. 05K
ERAGIEE L.

2.1 2006 — 20194 T HKRBELFRENL 2006—2019
LT KIG RIRE R 21. 64 /105~ 44.70 /1007 ,
H1 2008 4F- 2k K dre s, M 44.70 / 1007, LR 1. &
WLLT ~ 138 24 BB MR 4211 H
BWAETH M4~ 6 H R mEE,
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Fig. 1 Incidence rate of varicella in Liaoning Province from

2006 to 2019

2.2 TATHREFHBABGIVZV IgGHAKTF 61717
MY ARA 24 VZV TG Fi ik B AR A 3024,
FEPER K 48. 947%,GMC A 112. 772 mIU / mL, LT84
ANFUERS AR AREVZV IgCHUAIMRLE29. 670% ~
75.789% Z [i] ,GMC 7F 45. 508 ~ 366. 559 mIU / mL 2
B, Horb 1~ 2 2 4 3% 40 B 44 B Z2 80 GMC B A%,
20 ~ 30 B A IS Al dre i o AN TRIAT i 20 fi B A FREDTL 4R PE
PEZ (= 67. 104, P < 0.001) Fl GMC (F = 20. 685,

R 1 RFAERS RTINS VZV 1gG kK

P <0.001) 25358 Guit# 5 X, AR
AWTHE R, 1~2.3~4.5~6 B 4EBH 5 11~ 14,
15~19.20 ~ 30 X 4E# 240 GMC A L , 22 R 4 4 it
X (1=-8.854 ~-3.731,P<0.05), WFI1,
2.3 3T HRFEAEBEAFEG VZV IgG AR K T
FAEFLANE VZV 1gG A AP 5350y 44. 817% Fi
53.633%, =R A FIFE L (Y =4.779,P =0.029);
GMC 4351 4 96. 983 F1133. 829 mIU / mL, 2% 5 48
T (1= -1.958,P=0.051) . FH&AE L A]
PR R ZE R G FE L (¢ =47.998,P <0. 001);
VAR R CMC R BA G- L (F=16. 112,
P<0.001),HH1~23~45~6.7~10.15~19 %4
W25 20 ~ 30 FAFIS AL L ER , 22 R A GiiT2E 78 L
(t=-8.421 ~-3.290,P <0. 05), ZCPERAFEMSA EHTIA
PR A G L (= 26.375,P <0.001), &
PERAFIR A [R] GMC ZE Rt A G2 L (F = 6.917,
P<0.001),Hf1~23~45~6FFEHHE11 ~
14,15~ 19,20 ~ 30 % R Al b &, 22 YA Ge 2%
BN (1=-5.662~-3.111,P<0.05), W2,

Tab. 1 Serum VZV IgG antibody level in healthy people of various age groups

FRE(A) MA%L GMC(mIU/ mL) - PHERE - MIRERE - ISR
NEL FIPE% (%)  AB AJEER (%) NEL FHAE R (%) 95% CI (%)

1~2 91 45.508 52 57.143 12 13. 187 27 29. 670 20. 104 ~ 39. 237
3~4 9 61.579 54 56.250 10 10. 417 32 33.333 23.732 ~ 42.935
5~6 70 55.347 41 58.571 6 8.571 23 32.857 21.577 ~ 44. 138
7~10 95 113. 997 35 36. 842 14 14.737 46 48. 421 38. 187 ~ 58. 656
11~14 96 166. 916 36 37.500 6 6.250 54 56.250 46. 146 ~ 66. 354
15~19 74 193. 190 21 28.378 5 6.757 48 64. 865 53.729 ~ 76. 001
20 ~ 30 95 366. 559 22 23.158 1 1.053 72 75.789 67.017 ~ 84. 562
At 617 112.772 261 42.301 54 8.752 302 48.947 44.991 ~ 52.902

T 2 ARG AT LR AFE R LS VZV 1eG PrigsK-F

Tab. 2 Serum VZV IgG antibody level in healthy people of various genders and age groups

) o ki
SNEL BHE S PHMER (%) 95% CT (%) GMC(mIU / mL) S AEC BHMEASL PHMR(%)  95% CI (%)  GMC(mIU / mL)

1~2 53 11 20.755  9.469 ~ 32.040 35.076 38 16 42.105  25.659 ~ 58.552 65. 433
3~4 48 17 35.417  21.383 ~49.450 63.707 48 15 31.250  17.649 ~ 44. 851 59. 521
5~6 50 17 34.000 20.401 ~ 47. 599 58.364 20 6 30. 000 7.996 ~ 52. 004 48. 469
7~10 47 18 38.298  23.871 ~52.725 74.296 48 28 58.333  43.866~72.800  173.358
11~ 14 48 24 50.000 35.328~64.672  140.872 48 30 62.500  48.294~76.706  197.775
15~19 33 20 60.606 43.012~78.201  153.390 41 28 68.293  53.422~83.163  232.608
20 ~ 30 49 40 81.633 70.395~92.870  485.686 46 32 69.565  55.750~83.380  271.621
it 328 147 44.817  39.407 ~ 50.227 96. 983 289 155 53.633  47.850~59.417  133.829




Hh [ Ay i 2 2%

H20234E1 HEE 36555 110 Chin J Biologicals January 2023, Vol. 36 No. 1 « 73 .

2.4 T HRFBLRAERAB MF VZV IgG AT
2.4.1 PRPATH Pk BH T AS [R)AF 0% 2 {3 A BA 1 232
ZRAGHFE L (¢ =31.636,P<0.001), GMC%
FWAEFRITFE X (F=14.765,P<0.001), 1~
3~4.5~6.7~10, 11~145$ﬁ*9ﬂ520~305$

W2 g R A CMC Z A geit22m (1 =-7.763 ~
-3.174,P<0.05), W3,

3 ILPHTT A AL AR AR LS VZV 1gG P4k T
Tab. 3 Serum VZV IgG antibody level in healthy people of vari-

ous age groups in Shenyang

f;m) BAR Tg BEE 5)1 oseecr ) N0
1~2 32 9 28.125 11. 656 ~ 44. 595 38. 848
3~4 32 13 40. 625 22.635~58.616 69. 170
5~6 26 10 38.462  18.422 ~58.501 59. 687
7~ 10 32 19 59.375 41.385~77.366 173. 084
11~14 32 24 75.000 59.138 ~90.862  260. 736
15~19 15 9 60.000 31.918 ~ 88. 082 156. 503
20 ~ 30 32 27 84.375 71.075~97.675 624.908
A1t 201 111 55.224  48.290 ~ 62. 157 133.523
2.4.2 BHT BHT AN [ AF 08 2 i RN FH R

EZRAGHE L (¢ =26.298,P<0.001), GMC%
#Lﬁéﬁfr*‘“%x (F=17.532,P<0.001),
5~65¢ﬁ%ﬂ511~14\15~19\20~3052E$ﬂ?%2ﬂﬁﬁ%
NEEGMCZERAGT (1 = —4. 892 ~ -3. 891,P<
0.05). W4,

R 4 FURTHAAR IR AL R ARERY I VZV 1G Uik
Tab. 4 Serum VZV lgG antibody level in healthy people of vari-

ous age groups in Fuxin

1~2 27 5 18.519 2.859 ~34.178 26.929
3~4 32 7 21.875 6.732 ~37.018 43.173
5~6 19 4 21.053 0. 865 ~41.241 28. 803
7~10 31 11 35.484 17. 644 ~ 53. 324 86. 849
11~14 32 18 56.250 38.078 ~74.422 222.976

15~19 27 17 62.963  43.496 ~ 82.430 211.574
20 ~ 30 31 18 58.065  39.665 ~76.464 158.642
&t 199 80 40.201  33.330~47.072  85.953

2.4.3 FHART PHA TS [R)AF 0% 20 £t R HHE BH PR %
EZRAGIFE L (¢ =26.609,P <0.001), CMC%
SWA G E X (F=6.232,P<0.001),

3~4\5~6\7~10\11~14\15~195@%’%€H520~

30 % AE IR fid E A E GMC [, 2 R A Gt v &
Y (t=-4.996 ~-2.698,P<0.05), W35,

R 5 PHRTEFEAREIING VZV 126 HiiA P
Tab. 5 Serum VZV IgG antibody level in healthy people in Dan-

dong

Gy o Ry Ma wwa G
1~2 32 13 40. 625 22.635 ~58.616 82.998
3~4 32 12 37.500  19.766 ~55.234  78.191
5~6 25 9 36.000  15.778 ~56.222  84.056
7~10 32 16 50.000  31.685~68.315 97.716
11~14 32 12 37.500  19.766 ~55.234  79.990
15~19 32 22 68.750  51.771~85.729 197.492

20 ~ 30 32 27 84.375
At 217 111 51.152

71.075~97.675 483.984
44.448 ~57.856  123.713

2.4.4 AR LR PRBHT BT PEART 3
AU X PR PR 22 A G2 B L (Y = 9. 683,
P =0.008) , Hr B B A T U BA T AP AR T
O3 91°4 9. 046 F15. 013, P43 45 0. 003 F10. 025) .

ANRHLIX 11 ~ 14 % 5 20 ~ 30 B 4EWRH VZV 1gG $it
B R He g, 2 A Geit a0 L (2430 R 9. 143
f17.879,P<0.05), 3 HIX GMC Z R LG4

M (F=0.514,P=0.598) . AFIHIX 11~14% &
20 ~ 30 Z4EH 2 GMC Hi , 2 A Gt L (F 4y
Sk 4. 08515. 836,P <0.05).

2.5 T T M RAFE MGG VZV 1gG FAR K -F T 52 25
R 61T FEAR T, 540y ] BELs R, AR E I
FE Y, Ho 98, 148% FEAS N 20 % LA o BHE
FIATBELE B G A 48 5 IRV A i 228578 7 ~ 10
A AR A TP R T B A A R Y 9 K s ol 2 P R T
/N TE20 ~ 30 B4R IR 2 i de/y, DL 2, R B Bl AR 0%
HER KT IK I 1) S8 77 25 T HE o

90 1 e fHpER

[ = B R SR R A T

HYR(%)
S

7~I10 11 ~ 14 15I~19 20I~3O
()

B 2 i AR AREMLE VZV 1gG PR B3 5 ik
FAT BELE AT E R i

Fig. 2 Comparison of positive rate of serum VZV IgG anti-

1~2 3~4 5-~6

body and total percentage of positive and suspicious results of

healthy people in Liaoning Province
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T [ 2005 4R K A AR R W A% G g 51)
AN YR iR R G, 38 2o 0 T 7 o 1
B RG IR . 2006 — 2019 411 T4 KI5
KRR K 21.64 /10 J7 ~ 44.70 / 10 J7 KT | ifg
2005 — 2010 4F4R B Y 89.2 / 10 J7 ~ 105.59 / 10 J7
KR K BRI 5 RN L, R DR T
JUFT B LB /N e RO SRR A T T A K
JoARULT ~ 13 8 54 F . 2006 — 2015 4F#T VL
B AT KIEIE T R, < 15 2961 29,5 70%,
FWZAF S Be B PR IKOF UG, AS 2 DA KR #5
By ERT . VarV T 4Bk IE B N BT VZV K
YU TR [ BR AN 0 X (T R AR ) A, 4 K
8 b DX g AR K I B B AN A S BE LR R e
A NFEHUARIKT , shAS Wb A AR T i 3, X PEA 9
B g B B

AHHFTREERAEI LT 1 ~ 30 AR AREVZY 1gG
UK P PE 3K 48. 947% ,GMC 4 112. 772 mIU / mlL,
PUARBITEZRAL TAL BT (64. 815%) KAHiTAS (54. 444%)
[FIAFS B H UL RS B B (43, 5%)";
CMC/K AR TITAVE A B AR (225, 4 mIU / mL)™,
52019 4FF KT P FHE B . GMC 24 125. 2 mIU / mL %
FEED, ARG AT W R VZV TG Bk
ML B B GMC K-, 1 ~ 2 BARIS AR PR E %R
I GMC K5I A K 29. 670% F145. 508 mIU / mL,
20~30 % 4 % &, 35 75. 789% F1366. 559 mIU / mL.
VZV TgG PUARBH % K GMC 5 i 25 47 I 1 i im 7 v
(P <0.001), AT HER: t TREF# P3G K, ARE
Fo s SR 2, W BOKIS B2 A2 90 T B P ) AR R
i, EEPTAR P PE SR CMC KPR Z TR . 1~2.3~4,
5~6FAEWRAE 11~14.15~19.20~30 4 4H
CMC S AE G #E X (P<0.05), 1~6%4FiH
HABEVZV 1gG P B2 e GMC K-35 R AT i
IG5 AH R IT 45 SR AR A0 2R B X R A A e 4
JLEEYARACTFEA%, R JE DUE s AR P AR T o PRt
PRSP B = B w5 R, — HK e 2 R B A ]kt
i M A KA I 2N, DR AT B (A B 4

LT 1 ~30 %5 FRARE TS WMLt vz
TG HUIAR B3R 43 51K 44. 817% F1153. 633% , 22 74
it 2% 3 L (P = 0.029) 5 GMC 43 51| 24 96. 983 Fl
133.829 mIU / mL, 2 5 4 i3 = L (P =0.051).
2019 475 PR B PH 2 A A 25 R 32 01, B PE vZV 4L
A B % (56. 7% ) K GMC(108. 6 mIU / mL) ¥ 8 &
& T2 (67. 6%,151. 8 mIU / mL) , H 25 5% 4 43t

R (P <0.05); RS A A& B, 2017
AEAb T BT X ARE T, B VZV TG ik i
PEF(60. 23%) R AK T2t (71. 43%) (R HAS [
HIE GMC 22 5 I Ge it 2% 3 L (P > 0. 05) ; VL84 fi
L3 e MEAOE PUR FH 2R (47. 3% ) WA St i F 55k
(40.1%) , HESRA G E L (P <0.001)" VTP
A VA TS AN TR S B B A BE P S A R ok
W2 A G EE (P <0.001) "5 1L T4 )
HAG RN LR RS R R v A
B, W] BB T A M R R B A AR e R
I Ry B B g A v R 55 AN [R) A 8 Y 2 R
A KRR B iR | 2 R KT KT RE R B
REAK,

R BE T A [ 47 1% 20 e B A REPLAR B S GMC

S Gt eEE (P <0.001), BT R AR T

P A S5 Sk T AR, 3 M X B B R 22 oA
Gt #FE X (P<0.01), HLVZV 1gG FHYER 1) 3
i IX 22 S 7] RE A H T T S A RN A 2 K
i KIRRAR LA TTATK T 255800, B
AR B R B IS F 2L BH T 2P AR T (P < 0. 05),
N HEPA LT P 32K, 28 W2 b DX A K0 0 75
BT FEOKG N R K

1L T8 VZV 1gG HUIR BH M 3 K GMC 7K - 445
5%, AMARIKE B RPAS BE A AR B A TR A RRAE , 1
FE I8 1 7 26 K A L3 R I S S B R, 4 RE AR
TR AR A R BH L B A4 o 1R OK S 2 1 T
Xof 2 R K e R A v B AR A, (H AR e 2 54
P A RE P A2 0T A T A AR AP, DR AL 16 O I e
T P B8] R & A RS T TR, E A S Y TAE
Hh R TSOHRE KO % B AN R G BRI 4 v 2 R
I 928 VT 11 42 ol o3 R B s 53R 200 R R4 LI R /2
B NFERGR 7K 9 92 15 04 o 7 5 3, AR Ot A0 %2
P 1R 1L M DX ) AKOF

S 3k
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