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Immunological Function in Children with Congenital Heart Disease
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Abstract: Objective It was thought that congenital heart disease (CHD) may be part of DiGeorge syndrome
(DGS) and that the susceptibility to infection in children with CHD was related to immonodeficiency. This study explores
whether immunodeficiency is present in children with CHD and aims to clarify the relationship between CHD and DGS by
reviewing published papers. Methods The sizes of thymus shadow on chest X ray film were measured in 72 neonates
with simple CHD, 34 neonates with complex CHD (n=34) and 50 neonates with pneumonia. The partial immunologic
laboratory data, including lymphocyte subsets counts, the peripheral blood monoeuclear cell (PBMC) IL-4 and IFN-y
mRNA expressions and production in culture supernatant, the PBMC proliferative response to phytahematoagglutinin
(PHA) or lipopolysaccharide (LPS), and plasma IgG, IgA, 1gM and complement 3 (C3) levels” were measured in 28
pre-school children with CHD and 20 age-matched healthy children. Results The thymus shadows on chest X-ray films
were found in both neonates with CHD and neonates with pneumonia. There was no difference in the sizes of the thymus
shadow between them. The peripheral lymphocyte subsets counts in children with CHD did not differ from those in the
healthy children. There were also no differences in the plasma IgG, IgA, 1gM and C3 levels between them. The counts
of per minute impulse (cpm) of PBMC induced by PHA and LPS and the PBMC IL-4 and IFN-Y mRNA expressions in
children with CHD did not differ from those in the healthy children. Conclusions Not all children with CHD have
congenital thymus aplasia or immunodeficiency. It is not certain that primary immunodeficiency is the reason why children
with CHD may be prone to infection. [Chin J Contemp Pediatr, 2003, 5(5): 417 -420]
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Fe R ¥ O BE 5 (congenital heart disease, CHD)
BILGRERS, WA EFHIN N CHD Al & Di-
George %8 1 (DiGeorge syndrome, DGS) B —#84),
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CHD 5 DGS 1% &,
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1.1 HETH
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I 40 (& F itk 0 BEWETE ) 34 9] (35 3% PO BRAE 22 1, K
FEHBKT 581, K BHAL 5 B, K I 00 fE 4 7
L2 1) o SO Bl [ 84 B 84 it 4 3 42 JUAE vt B,
B27Hl, &L 236, B 1~27d,F#H(8.7+
4.1) do

1.1.2 %45 CHD )L 28 %, % 18 #l, &
10 6, 4E 88 3 % ~11 ] 4 % ~10 B.5~6 % 7 #i,
TH(4.521.1)% . GFEFRBRIG 9 6, R
SRR 11 FIRBIBK S ERA S B, 5 AR B4R 3 A
FEEeH 2 41, 5 R sh Bk S B R M 1 6,
IR KRR LB B R R R W, TC I
Al R B R BRI B, 20 BT 2R
BRILEENSTR, B 12 4], & 86, 4 3 % ~8
B4 % ~7H.5~6 % 56, FH(4.6+1.2)%,
1.2 LWHZ

1.2.1 #HAIUMBRY X2 OmE .08
Ji%- B B Lt {8 ( cardiothymic thoracic ratio, CT/T ) &
SYBETEBULBIER AL X6 B £ F R84 AR
BZLHR(EFEMEM AN SE)WREE b, 5T
50 TO 38 7K - 0 52 7 00 P C 1M 4% 22 ) B4 SR BE AB, B
MREMHMER N CT/T H, CI/T<0.35 % ]
E,0.35~0.45 HE,>0.450ME. OQMBEE
FETKF 75 18] B9 K /143 B (size classification of thymus
shadow transversely, TSC) ; ¥5 58 3 Al 5] 743 10l g &% o5
G Z BB K FL ab, ¥ 15 B 15036 75 100 M 788 1 % 2 (]
YEKF& AB, FTHBEFH PR ZEIEEEL
CD, ¥ ab M1 AB 43 iR 3 H 0 H1E 3 E 094,
Fe ) 0 B 4 BRANTE 3 ER 4, B AR B 7E B R 14 o

13K/ TR P 13811 E k513 RIE, IR
BEWBREAEKTFTRHX D, ORNBEEREE A
B K /M43 B (size classification of thymus shadow ver-
tically, VSC) : ¥5 58 3 Al 18] 7 il B89 J8% P 4% 2 [B] 4 7K 7
2% ab, YR R TRER PR M0 M0 B Y 4 2 [} /R K F £ AB,
THEERRPITRZEVEREL CD, BIEPER
22 CD 4B 3 %40, 3R 7K T 48 M B 4 ok 7 3
By MEEERNEN L1233 R IE. P13 A1
BERT 173 A B, AR 2% 6 g 8 76 3 B a1 9
KA

1.2.2 CHD BILSMA R LB FHRFALE OHDE
20 M A R A MU, IR & T 2 E BD &
Al QMFABIREAM C3 WE . RZ B S ik
%, 80 &% T B The Binding Site Limitedo @
AR I B A 2 40 B (PBMIC) 85 3% 1 4 B A B -4
(IL4)MTHEV(IFN-Y) EEHWE. XEF B
PBMC(#E BB EE O%), H RPMI-1640 52248 i
BEHFBERREE 1x10%/ml, B 1 ml 1 X 10%/ml
PBMC fin A 15 % M % £ (PHA, R % E ¥
100 pg/ml), & 37T ,5% CO, H3E4E 1535 48 h
BLERR EER, T -20C ks, e ek
P X G 5 I P 38 (ELISA) M € 1L-4 1 IFN-y ¥k
. @PBMC IL-4 #1 IFN-y mRNA 3k, B 5 ml
1x10%/ml PBMC A PHA(Z ¥} 50 pg/ml),
B37C,5% CO, BFfATHEHK 2 h,BLEEHE L
BR BERFNEAR, ASERESBERMN
(RT-PCR) € & IL-4 fl [IFN-y mRNA #ik, U B
actin fEA N, 514 B v B Rl 22 B L ¥ 40 J A= 490 B
. OREHMREARE. B 1 ml 1 X 10%/ml
PBMC, i "H-TdR B A &M E PBMC 2 PHA g
ZHE(LPS) BB, HHEE O kb
(cpm fH)

1.3 SEitz4bE
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CT/T, TSC# VSC 7+ M R L 7EXT BB 4 el T 4. O NHZEEZRFHEEEME(P >0.05), BE1,

1 CHD i LA T B8 20 B0 AR B K /N4 B 44 B L B
Table 1 Comparison of the ratio of size classification for thymus shadow in neonates with CHD and control group (%)
CT/T TSC
A7 ST I T BT TN T T T
Xt R 50 31(62.0) 14(28.0) 5(10.0) 29(58.0) 13(26.0) 8(16.0) 32(64.0) 11(22.0) 7(14.0)
Eoid 72 42(58.3) 22(30.6) 8(11.1) 40(55.6) 21(29.2) 11(15.3) 43(59.7) 21(29.2) 8(11.1)
OoI4 34 21(61.8) 10(29.4) 3(8.8) 19(55.9) 9(26.5) 6(17.7) 22(64.7) 7(64.7) 5(14.8)

2.2 CHD #2)L4hFE i #% B 4 i e a4
CHD BJLAME M & T 4 (CD3™ ). CD4™
CD8" T 44 fid. CD4* /CD8*. NK 4 2 (CD16"

CD56™ )M B4 (CDI9 " ) 53 A B E R T
BEMH(P >0.05), W*2,

F2 AN CHD 2JLSH A MM E R KER

Table 2 Peripheral lymphocyte subsets counts in children with CHD and control group (zts)

@H P CD3* (%) CD4* (%) CD8* (%) CD4* /CD8* CDI9Y (%) CD16*CD56" (%)
XERH 20 67.3+6.4 33.3+6.0 27.9+4.4 1.3+0.3 17.6+3.8 13.6+4.5
CHD 4 28 69.1+4.1 33.1+7.0 29.9+7.2 1.2+0.5 17.1+2.3 12.5+£3.9

2.3 WELEEETEIRE

CHD & JL PBMC £ PHA = LPS RI# G 1
cpmEES WM BAKR, ZRYXLEE®H(P >
0.05), W% 3,
2.4 PBMC IL-4 #1 IFN-y mRNA Riz R 15 LiF
i [L-4 #2 [FN-y 7k F

CHD £ JL PBMC IL-4 # IFN-y mRNA %&ik &
BE3% PR IL-4 #1 IFN-y KPS A LE 2R
HEBER(P >0.05), ¥4,
2.5 mMBPEBHREAR C3KE

CHD B LM% 1gG, IgA, IgM # C3 5 %t B4
i, 2R EEE(P >0.05), BRES,

R3 ERMOERBILRNBAMKEHRBEKEER
Table 3 Results of lymphocyte proliferative test in
children with CHD and control group (x * s ,cpm)

B
2H 7
Al #H PHA LPS
SEEAH 20 29150 11456 £5596 11851456
Sl 28 286+ 61 12490 +8567 1118+ 336

% 4 PBMC IL4 i IFN-y mRNA 3k &35 L 114 # IPN-y KF
Table 4 Expression of IL-4 and IFN-y mRNA in PBMC and the levels of IL-4 and IFN-Y in PBMC supernatants

(z t5)
3 Bl% IL-4(ng/L) IFN-y{ng/L) IL-4 mRNA IFN-y mRNA
pay:icHi:l 18 30.4+15.6 2024 + 680 0.83+0.13 0.88+0.20
ol 21 27.3+14.6 2145 + 814 0.81+0.12 0.91%0.11

x5 CHDBJLFMRAMNREAEREIR C3KF

Table 5 Serum levels of immunoglobulin and complement 3 in children with CHD and control group

(zts,gl)
il B IeG IgM C3
4t B 18 8.55+1.53 1.25+0.56 1.59+0.79 1.24+0.39
seodl 21 8.94+2.19 1.36+£0.73 1.44£0.71 1.13£0.38
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HRERLEEN, 5REME—R, 24 CHD &
3 itig JLPBMC 2 LPS #I ¥ /5 &9 cpm {H 5 R # % FE 40 JL

DGS & B ik 22q11 S8R5 BT R B, R A %
ZRHMBIE 4 CHD BILI T 22q11 505, A0
CHD 2 DGS §J—% 4>, CHD 8 JL3T B i 5 Bt
SHFEAFRBEE S aE T AE X,

Henriques %4 % % B % 4> CHD £ )L (13/27
BERRHAREHRE ., BT HEKREENE
PAZRAR , A3 A B LA X i #& CHD #i4 L
BREFEDGS W, EREVX LR RAHTR
B MR RO BR CT/T, TSC #l VSC 3 B4R
SR B®ERFEIILLBRERYEEZH, BRA
HCHD BIILBBRZEVARE LTEEHENET R
o BREESAHEYS YR EETE 3 Rk P
<2 cm, B AE THEEANLEWNREERE
BICX , &7 MR/ hashan, A A FH A IILE KR E
B X ZRHE, B UL B A B B A S R iR
REBH.

REHEEXNROCTICHD BILEE T A
UHAOLFIRE, BRGBRENRERZ —, ABF%R
AEHBCHD BILFEE THRTURLGILE, TH
BRSO A 22 I 0 18 581 R0 Bk B R IX 43 52 4 1 DiGe-
orge & & 1E (cDGS) # &8 4> ¥ DiGeorge %4 & fiF
(pDGS) K — AN EE R R, AXEH CHD
8L PBMC & PHA RIS 1 cpm {85 IF # 3 B4
HBEFTEEMN, L CHD B )L T 41 & 1)
REIEH .

FIEEBIg Mg E % 4 CHD LR m
#ErP IL-2 # IFN-y K P TR, &30 K% CHD £ JL
IL-4 F1 IFN-y 7KF R E mRNA 3k 5 %) BB 4 2 6]
ERAEEM, IFN-y TEd [ REBH I (Ty)
T, 1L-4 EE ek [T RHH B 40 I (Tw2) 40 %, B k4R
7~ CHD BILARFTE Tyl A Ty2 ThERR

Khalill 7/ # 38 % % & CHD 8 L4 &0 B 41
BEAE REELECINERLLETERRES
R CHD 8L, K B A a0 F 3R 534 B i
WEERF. A4 CHD BILANEAM B 48 53 R4

EUBRERTRES B L BARMEBEIIGEE
. REHFEEF AN CHD BIILKMHE 1gGC M IgA
KFREAR, IgM EX B &, W E¥EFLKH CHD &
L i 1gG, IgA M [gM A B, L E % HEIA A
CHD #JLM T MEE LB R KO, &4
CHD & JLIM % 1gG,IgA F1 IgM 5X A X R T E
Zi, X CHD BILAERESLRENEL.

HFKREH DGS # pDGS, B ATk # pDGS
WRBENEA—EZIRE, BT REAH THE
SO0, AR B A B 2 2 HEBR pDGS B TT B i,
BZEAUBAFIERE CHD BILYEH B K RED)
BEEEL, B BILG BY R —E BB A M R B bk b
e,

(& % X W]
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