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B2 LA 1 gL (19 4] ) A2 HHAL (67 491 ) o SR ELISA JAAGI &M i i 2% v i A 7& e R Ik . y-
THFE (IFN-y) FIEAEAZ -4 (1-4) WK, HaRdiiARK CD3" T, CD4" T, CD8 T ik ANAE Wi, RT-
PCR 32 VARSI KA 3B 75 71 B9 (EV71 ) -RNA, 58 2 141 EV71-RNA BHM: R 5T 1 9140 ( P<0.05) ;
2 WIH M3 1gG . TgA | TgM . #MA C3 KR T 1 (P<0.05) ;3 2 WI4HAME I CD3* T, CD4* T, CD8 T k%
AR AE AR T 1 941 (P<0.05) 5 2 WI4LAME B A0HE EL B F 1340 (P<0.05) 5 2 W41 CD4"/CD8" Hfi
fISF 1 Hi2H (P<0.05) ; 2 HAZHAME i i 45 6 PR IRk BE (IS 1 14 (P<0.05) o 86 M3 f2 171 FB LA afi o
EIGTE KR E S CD4™ T W 40 i SV AR 49 A B CD4Y/CD8Y FUIE S IEAHZE (4351 =0.533, 0.532, P<0.05) .
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Expression of vasoactive intestinal peptide in peripheral blood of children with hand,
foot and mouth disease

REN Jin-Song, SUN Hao-Miao, ZHANG Lei, LIN Jing-De, WEN Cheng, FANG Dai-Hua. Department of Infecious
Disease, Xuzhou Children's Hospital, Xuzhou, Jiangsu 221002, China (Email: wamhm@163.com)

Abstract: Objective To investigate the expression of vasoactive intestinal peptide (VIP) in peripheral blood of
children with hand, foot and mouth disease and its significance. Methods  According to the condition of the disease,
86 children with hand, foot and mouth disease were classified into phase 1 group (19 children) and phase 2 group (67
children). ELISA was used to measure the concentrations of plasma VIP, interferon-y (IFN-y), and interleukin-4 (IL-4) in
peripheral blood. Flow cytometry was used to measure CD3", CD4", and CD8" T lymphocyte subsets. RT-PCR was used
for qualitative detection of enterovirus 71 (EV71) RNA in stool. Results Compared with the phase 1 group, the phase
2 group had a significantly higher positive rate of EV71-RNA (P<0.05) and significantly higher serum levels of IgG,
IgA, IgM, and C3 (P<0.05). The phase 2 group had significantly lower proportions of peripheral CD3", CD4", and CD8"
T lymphocyte subsets than the phase 1 group (P<0.05), as well as significantly lower proportion of peripheral B cells
and CD4'/CD8" ratio than the phase 1 group (P<0.05). The phase 2 group also had a significantly lower concentration
of VIP in peripheral blood than the phase 1 group (P<0.05). In the 86 children with hand, foot and mouth disease, the
concentration of VIP in peripheral blood was positively correlated with the proportion of CD4" T lymphocyte subset
and CD4'/CD8" ratio (=0.533 and 0.532 respectively; P<0.05). Conclusions VIP may be an important marker of the
severity of hand, foot and mouth disease. [Chin J Contemp Pediatr, 2016, 18(11): 1106-1110]
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MR AR (vasoactive intestinal polypeptide,
VIP) 28 TR L A, 2 — Rl AR LR
FAEARMEGRAE M2 BT, TR AR 28 R G A H
P 2 gnl ik, VIP RHGR ZU A EF LA 16 i
34, REMBIE Y K AR | s O i IR A5 4% B
PRI ZHE A SR (VR s R4k, VIP 7ERIE
BN A Ok B2 B L, BFSEIESE, TR
JePERG . RAEVEPIR SF B &R fe b, IR
PE VIP AR R B L, (45 RAE SN I | P
Ak, mASNEE VIP AT LA 08 R R AE R A
YU P, G RARE RN BN AET 2 TR &
W kAR EEAEH, {2 VIP 7EF 2 D R4
FH 8 R W8 o AW i % T 42 15 A8 LA
I3 VIP R KK ESE, FE VIP 722
TR AT REAE

1 ARSI

1.1 HARMNHERSAE

ATEFRAE: (1) 2015 4F 4~9 A iz N T2
P ZE A N T L 2E B2 e A B a7 HLR A TG S8 i
H I, (2) ABERHTEWRTE3d IN; (3) 2
WitrERF & (2 FRI2Y 7 HE M (2010 48/ ) ) (i
Frigma ) A (BT 71 8 (EVT1) SR FRER
Bl ARIA L IR )  CRIFRIER) B (4)
HEBR A4 P 28 X WA G2 i s, Ak (B LA %
BIfE 1~3 % Z 0], (AT HERR A I oAb 53 1A
A G BEVH TR R L

g A 86 il IL, HF 52 4, 2 34 4,
EIRTER 1~3 %, FHER 21207 %, B
PRATHA 20 1 AR 2 4. 1 4l (1o B,
F B 36, el . Sk (FER) B By A
B, [EZ R ) 2 SO EE 1 I ED 2 0
B WibR e, AL LY A AR RE B ) &
W, FLOR O BESNARES. BBEUN
. 2 W4l (67 4, Hoh 39 6, L 28 #i) -
S (6T ) FrdR W EAE ARG, RIS ()
E SCHES 2 IR 4 R G2 B2 WRifE. UL
0 VR A 5 7 WBC>20 x 10771, i 65 W v 45 25
Wi EAR . SR IGR LRRA 1
WSS, A ARG 2E | FEHE . 2P
SdR . MKt TR AR SRR T ).
SRR AN . MR . BRI LR AALE

B BERAEIRARTE . 1 1205 2 WILH 2 [e) AR08 oA
ZR LGB X (1.820.6 % vs22+0.7 %,
P>0.05) , #EPERZEF TSR L (P>0.05) o
WAL LRI Ir E 38 (F8Rs) (ILiR) M4
KHUE, 1 WEILITE 1 NG R gE, 2 WL
BIFE 2 AR A BE, BT UL TR e & A
1.2 M¥ VIP Z4Era94M

J A ARG R AEABE ISR 1~2 KRS 1 mL Ak
JE KL, P2 AT . 0 R K A v I
PRI VIP, y- THEZE (IFN-y) AIEAIEN R 4
(TL-4) K ( EH Cloud-Clone 22 %] ) , M J7
P Ag AR UL T, SR 7080 #44x A B4k
AT CHARRZ ) 4TI 1gG . TgA . TeM, #MA
C3. C4 HRFERM; >R FH FACSCanto 11 i 2041 AL
(%[ BD A+ ) #47 CD3* T. CD4"T. CD8' T,
NK. B itk U2 B S B & 4 oAl >R RT-PCR
BT RAE EVTI-RNA SEPER

AT A T A 2 ) LI PRI B
M RGURY, BAEZ AT E KB MG R E
AHFFE B BUASARM TH JLFE S S PR B 2ttt
1.3 Sit=ah

K HI SPSS 16.0 A rgiit2=hr. 1IER
OIAR I E BRI = brifEZE (3 +s) FOR,
R IES I3 B A7 (1og10 ) F AT £ s 0K .
TR R R 86 . LA A 5 b A R
MSIAEA ¢ ki, AHICHE 73R T Pearson #HC4)
Midiide P<0.05 WZESAFI¥E .

2 R

2.1 1 #3F0 2 B8 )L — M E R R IERIEIRAIEL R
1 LA 2 B2 05004 18 A 61 o) g8 LiEAT
T EV71-RNA ki, 2558 5o 2 W8 L EVTI-
RNA BHPE R 85 F 13 [22% (4/18) vs 80 %
(49/61) , x=21.252, P<0.001], 2 M40 &)L iE
IeG . IgA | IgM . #MA C3 7KFm T 1AL (P<0.05 );
PRI RMA C4 K22 R T84 E X (P>0.05) .
2 WL AME I CD3Y T, CD4* T, CD8" T k= 41 i 1
BEFCBUR T 1 4 (P<0.05) ;5 2 WIZH A& im B 40
i e T 1 H4H (P<0.05) 5 2 H4H CD4'/CD8*
FLEAE T 1 4] (P<0.05) 5 P4 NK 40 i) 22
SRG#E L (P>0.05) o W 1,
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Fz1 1 HIAM 2 HARBERIIEE  (xxs)
USGERRS 2N b e
cER 1B/ G e IgA M FMAC3  #MAC4  CD3'T CD4'T CD8'T Bl NKZil CD4Y
(/L) (&/L) (/L) (/L) (&/L) (%) (%) (%) (%) (%)  CD8" HLAfH.
18 19 65+13 042021 12+04 121+0.17 026+0.07 62+10 33x7 26+6 25+7 127 14=04
oW 67 99x54 0.61+035 1.6+04 132=0.13 030009 47+10 22+7 21+5 3610 156 12+04
(fH 4.172 2.926 4.705 2.993 1.573 5648 5760 3533 4754 1741 2479
Pt <0.001 0.005 <0.001 0.004 0.119 <0.001 <0.001 0.001 <0.001 0.085 0015
22 1Hfn 2 H9 & )L M 3 VIP, IFN-y #0 IL-4 7K P<0.05) , WK 1; 5 CD4/CD8" HEIRE A

TFHIEEE:

2 WA AP R 3% VIP Wk BEAR T 1 4, 2%
SH G E X (P<0.05) 3 WiZH[E Thl 2 it A
F IFN-y. Th2 48 [ 1 IL-4 DL K IFN-y/IL-4 A8
W E R G FE L (P>0.05) , L2,

F2 1HAF2HAIME VIP, IFN-y. IL-4 7k FHI L&
(x+s)
. VIP IFN- 1L-4 IFN-y/1L-4
B O (it (log, pgml) (og.pefnl)  ECAH
11 19 1.74+038 19+04 1.3+0.3 1.5+0.5
2 1y 67 152+028 20+0.5 1.2+0.3 1.7+£0.5
t1H 2.350 0.992 0.899 1.507
P1H 0.007 0.324 0.371 0.136

EV71-RNA FHE 405 EV71-RNA B2 41 2 4]
M3 VIP, TFN-y. IL-4 ¥¢J% 1 IFN-y/IL-4 H (8 e
ERMTGEI R (P>0.05) , W3,

Fz 3 EV71-RNA BREFABAMELA SR VIP, IFN-y, IL-4 7K

TRk (xxs)
" VIP IFN- -4  IFN-y/IL-4
BB ) og,penl) og,peinl) L0
EV71 BHME 53 1.53+034 2106 12+04 18x0.6
EV71 IPE 26 1642030 2.0+04 13203 1.6+04
il 1.465 0.565 0.467 0911
P1E 0.147 0.573 0.642 0.365

2.3 VIP 548t m i XD

86 il T & 11 %% & L Ah JE i VIP ¥ 5

CD4" T Ik B4 41 it S B Fb 5] 52 1F AH 5¢ (=0.533,

(r=0.532, P<0.05) , WK 2; 5 CD3" T 4i ffd fn
CDS" T #fi ity [t 5] . IFN-y. IL-4 7K ¥ 2 IFN-y/IL-4
PO AR 347 JC 8 35 AH OCHE (43 51 =0.131, P=0.229;
r=—0.063, P=0.562; r=0.124, P=0.256; r=0.052,
P=0.637; r=0.023, P=0.833) ,

Y=0.009X+1.337
r=0.533
P<0.05

Mm% VIP KF ( log, pg/mL )

CD4* T R AIEAE (% )

CD4' T B MR 5K VIP KFHHEXE

23]

Y=0.170X+1.357
r=0.532
P<0.05

1fi2% VIP K (log, pg/ml)

CD4" /CD8" b1l

E 2 CD4'/CD8" tbk{ES Mg VIP /K FEHIFE X
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TR R E—Fh 2ERE A YR, 3 2 LT/
LWL, F 2 T R 2R R ALHE EVT1 BRI g4y
WETE A ZH 16 8, Hidh EV71 BAT g, 2
FE T2 PV A i DU R, AR 5%t UE S D AE
T2 U L EVT1-RNA BHPE R0 s T3 8 T
JETREVTLECT R CRAEE 1INCF 2 )
FERE 2 W] (Pl R Ges B IR 2 0L,
U IRYT J5 — M UG B 58 3 3 (o0 il 5 vy iy
1) A 430 QOB ) i B XIS, B0t .
R FIRBIEE 2 W EF BT S 3
4 Wk LI IR R X, IR B AR I e T 2
(WP g ey o o U = e s A8

o RW, EVT1RIEH TR« JLAH
il B T S B0 e 2 U A K B L B o ot A %
WP ARG PR vy 2 T JE 1 118 R BBE T R T (L
FEOA 22 (0 FF 5 36 B 2 1000 0 e R v A e R
JiE S A% T EEAEH ™Y, Chen 45 " 5T & R
EV71 ] FHZIERGY T bk 40 M0 FasL 3R,
WP AR M ARG & B EVTL RG]
F CDI14" BRI HLA-DR ik R, & % T ik
ELANAfI S RE . ASBIFSY &80 2 307 2 1 e LA MR il
B bR EL A0 LA S AMA €3, TeG L TgA L TgM 454k
WA e bn e 1 IS =y, T 2 BH4H CD3" T, CD4*
T. CD8" T kA0 A LA CD4/CD8™ FU(E %5
YN REFE R T 1 14, S5 REAEIFIT R IE —
R, gk B BT R 1 R 5 R
A O, WX S e bR A Bl TR 2 a1
HX BEFEbRiE 22 HLFG BELEA 40 M, Ik 5 440 ST
A ATIR T B S FA FUR R SC 56 25 R 22 S g
K, S HHEZE.

VIP J2—F ik, R —Fhsape 7,
S5 ZFh RAER N, BN A A S W5 AE P 3505 7™
FARE UG B EEARC ", AR 2 B F
JE T ELAMNEIMSE VIP W EEART 13, R VIP
HFROWA K, AT ALK EVTI-RNA FHPE
HANBAYEA VIP Rikpy 257, R VIP RIS
b5 EVT1 B TCE A e, Ik, DL 2 R4
AN VIP KOF 8 e T 2 s B R A, 4b
JEI VIP FEORIE T RS, 2 BEJLMK vip
WIEN TR a R ZH, FHik, VIP KPR

CD4" T. CD8" T 4 il LA & CD4"/CD8" HfH J2:
WAL G RS W 2L FR AR, CD4 T, CD8' T
4 e A1 CDA/CDS HLAE W B B BB s ML T B
WEERE S TR, TR IR U E
B e BT 2 9 LMK VIP WREE S CD4™ T
YA L], CD4Y/CDS" FU{E S IEAH O, i —2b 42
7 VIP 76 F 2 L ™ AR P A48 R E . X F
FEHERTRE S CD4™ T F1 CD8' T 43410 VIP 3%
22 5 K. VIP Z R4 VPACT, VPAC2 Al
PACL, i VPAC2 Hi3FaE/EHfm I . VPAC2
AOPAETEALRY T 43R5 %%, H CD4"™ T 43k
kiR T CD8" T 4 A, HuJids M CD8™ T 4 iy &
BRIE VPAC2, EAMIFFE R, AL T 404
ZEMA VIP J§ CD4* T. CD8" T Zuffas4di b, Horp
CD4™ T 40 g/ 8 Ry B &g, {1453 CD47/CD8" L AE
R S seR S, amad BT VIP/VPAC {5
SR, PUFRRSME CDS' T 4N AT AR IA PD-1
SN 4T, X CD4T T I PD-1 235 EH B 5%
i S PR L B AR EE T AL L R LA R Il VIP
BEAG, (HEFEAHRN AR VIP BSOS F, FRakE
Z YU A 32 R VPAC2 1754k CD4™ T 21 jg 52 21| 41
HAE B, R £ R IE VPAC2 1Y
CD8" T A A FE BE SIS AN K 20 DL b4 R 4R
7N VIP A S BT i 1 i B8 bR, 6
Z5F B IR RAE RN

5 Li % PV IR A AL, AT R & B
1 TFN-y. IL-4 /K78 1 390R 2 9 d e £ 5, B
KR BUXEEFE bR S VIP Z A, $27R Th1/Th2
A S T BN 15 T R ERE T 2 1 Y R
B o

B2z, AR BN, VIP &2 ™
BN EZEIRE, I EEE 0 CD4Y/CD8” T
Tk CL A0 BRIV A 1 AN S Th1/Th2 SFibl 2 5 TR 0
o3 ) R o
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