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(# ZE] BR WEHA LB B ERGY (HIE) B ILAME M T 405 R R A R -2 24k (mlL2R) ,
M3 IL-1B,IL-6, IL-10 ik AF -T2 b /E HIE BN E X, Fik FEME-HEREME(BSA) R4
KA )L HIE Je 2 7 IE 4 3 4 LS55 1,3,7 K CD3 7 ,CD4* ,CD8 ™ ,CD4 " /CD8 * [H44: B 4738, T At gy 1 6% %
(PHA) W15 mIL-2R 335K, I ELISA 584 Er A= )L AR A E# A LS 1,3,7 RIg IL-18,
IL-6,IL-10 /K, 58 #id:JL HIE BJLA 45 1 KX CD3*,CD4* ,CD8 * 435k (37.4 £6.7)% (29.4 £6.9)% .
(16.7 £3.3)% ,CD4*/CD8* Jy 1.8 £ 0.5, # B B 1% 2 mIL2R Fik KM R (3.6 21.1)% . (20.9 +
4.8)% ,SIEHWAMIL, LR A B ZM(P<0.01 ~P<0.05), 5% 3 K CD3*,CD4",CD8" 433K (41.0 =
7.4)% ,(35.846.9)% ,(22.6+4.5)% ,CD4*/CD8" 3y 1.7 0.5, # B 1 mIL2R F3EKF (3.9+1.2)% , 51F
WA, ZRA B EM(P<0.05), IS5 7 K CD3",CD4" ,CD8 " 4> 5 (41.8 £6.1)% (36.4 £5.1)% .
(25.6 +4.3)% , 5IEW MM, 2 5H B2 (P <0.05), CD4*/CD8" it H 1.5 +0. 3,3 mIL2R FikK
F(23.8£5.2)% , 5IEFHAMIL, ZF TR EFEM(P>0.05) , HIE & JLILH IL-18,IL-6, IL-10 7K F-3 I 2 & F 1F
WU (P <0.05~P<0.01), &5it HIE B —E R E WA DIREREL, S5 M E R EE VI, K
FIBIKERIE S HIE FLERS W PP G e B X TR S % 48hn . [P EHRILRIZE,2005, 7(6) :499-502 ]
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Detection of cellular immune function in neonates with hypoxic-ischemic encephalopa-
thy

Qin LU, Jian WANG, Wer WANG, Su-Mei SUN. Department of Pediairics, Maternal and Child Health Institute of Huain-
an, Huainan, Anhui 232007, China ( Email: r220050311@ 163. com)

Abstract: Objective  This study aimed to explore the relationship of the cellular immune function and the
development of hypoxic-ischemic encephalopathy ( HIE) by examining the levels of T subsets, membrane interleukin-2
receptor (mIL-2R), IL-18, IL-6 and IL-10 in the peripheral blood of neonates with HIE. Methods The subjects
included 32 term neonates with HIE and 30 healthy term neonates. The levels of CD3 ", CD4 ", and CD8 ", the ratio of
CD4"/CD8 " and the mIL-2R levels before and after phytohemagglutinin ( PHA ) inducement were detected by biotin-
streptavidin (BSA) on days 1, 3, and 7 after birth. Meanwhile, the levels of IL-18, IL-6, and IL-10 in serum were
detected using ELISA. Results On the 1st day after birth, the levels of CD3 ¥, CD4 " and CD8 * and the ratio of CD4 "/
CD8 " in neonates with HIE were significantly lower than those in the normal controls. The mIL-2R levels before or after
PHA inducement in HIE neonates were also significantly lower than those of the normal controls. On the 3rd day after
birth, the levels of CD3 ", CD4" and CD8 ", and the ratio of CD4*/CD8 " in neonates with HIE remained lower than
those in the normal controls. The mIL-2R level increased after PHA inducement in HIE neonates, but was still lower than
that in normal controls. On the 7th day after birth, the levels of CD3*, CD4" and CD8* in HIE neonates still remained
lower than those in normal controls, but the ratio of CD4 */CD8 * and the mIL-2R level after PHA inducement were similar
to those of the normal controls. The changes of T subsets and mIL-2R levels were most marked in neonates with severe
HIE, followed by in those with moderate HIE. The serum levels of IL-13, IL-6 and IL-10 in neonates with HIE increased
significantly compared with those in normal controls on the days 1, 3, and 7 after birth. The increase was associated with
the severity of HIE. Conclusions Cellular immune function disturbance may exist in neonates with HIE. The expressive
levels of cellular immune can be used as markers for early diagnosis of HIE and the evaluation of the severity of brain

injury. [ Chin J Contemp Pediatr, 2005, 7(6) :499-502 ]
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B A= LB S BRI 4 AR (hypoxic-ischemic en-
cephalopathy , HIE ) J&58r A= JL %8 B E T KAE , J&
J LRI 43 1 e L P o HIE L
il o352 A%, S i P R A R R R —
UTAEA AL ZR G | e P2 A0 L 7 a5 4L ke o 1 i 45 £
o AR HT H 25 32 2 E AL, (B AR HIE &0 v i
DIMLA # R 58 A B W . SR HIE 55 40 i 5602 2
REAYAHHLOC 28, AR SC LA A i 2H 24k 2 07 12 sl 285 A6
HIE EJL T 40 M AE K A 3R -2 524K (membrane
interleukin-2 receptor, mIL-2R) 3 ik 7K 3 A1 IL-18,
1L-6, IL-10 /K-, BRE 25 GBI F o

1 W%

1.1 ®FHRIHK

HIE 20 32 {5 >} 3 Be 8 A LR 2002 4 5 H &=
2003 4= 10 H [alcia 4 Be i L, o 55 22 6], &
10 4], ik 37 ~42 J& , AR 2 500 ~4 000 g,7%
AR LA = 8 AR BT A LK ) el AR
DR th B S R A I R R B M CT e e 245 2R 43
iR 15 ], v BE 9 o], B 8 5], HIE Z2WifF &
2004 A VD2 UUHITT 08 i AE LSt S it 1 i s 12
WibruE) 21, IF B % BEAL 30 )k TR B rRE 4 e
TEH R H AR L, e 5519 ), o 11 5], i
37 ~42 Ji, A KR 2 500 ~4 000 g, TE N EHIR
N RER, R E IR, R T d
WICE I . BERAP A, 73 W T oA Sl g sl
0 I 1] it B 2 0 ) b b e ) ol FH o2
1.2 RKFI 5.

BSA & T 4 f 7 AF mIL-2R A7) &0 b
Vg A A A A BR 2N ] 5 9k B 400 L A B A L
W EALI A T, 15010120 RPMI 1640 £ 374
k1 Gibeo 23 ) 7= i, ELISA ¥ IL-1B, IL-6, IL-10
AT &0 A 7 E DIACLONE A Al , CO, $5 5744
H H 7 Sanyo /A H] , Spectm-I BT (SEE ™) o
1.3 T 4HAa I B 4G

W B BEAT Z BTN G Ca® ,Mg®" Hank %5
ARG , LA Fioll-Hypaque # ML) 2 Ml ML 52 4%
4ififs PBMC, L) Hank W36 2 ¥, L RPMI 1640 5%
A BEFRWRIL I 1 ~3 x 10°/mL Z0 B, B 10 pl 3%
5 FEN A By R B el (9 3 R #L A, fi CD3 ™, CD4 ™,
CD8 " J mIL-2R K, M H A& 10 b, B e

DI & % 15 ~20 min, /5 il A$i-Tac, $1-CD3 ", $it
-CD4 ", $i1-CD8 " ) McAb K A=y Z AL i B 16,
SA-HRP T4 L, 2 37°C ¥ 5% 1y CO, 5 F= 4400
A 30min J5, H] Tris 22 vhifi (TBS) B8, 2 MAY
Tt L i 2 SRR e ( DAB) 1B A0, 7 i £
HH B TBS VR, 20k B 68, M AR T g 15K
200 ™20 A, 230 B S A 0,3 S BR3P
YR E 3%
1.4 g2 mIL-2R #7)

1Ry 4 4l ) 40 A2 10 L, 43 0l TR AR
TENA B B 3 FLIN, A SR T8 05 R
P [ 22 15 ~ 20 min, 5 T 55— A BT Y fni-
Tac BT REHUIR 10 WL, AR & 37 °C,5% CO,
FREEEE 30 min, 4R 5 TBS M3k, B 1T J5 I 4: 9
FAFEYR TG 10 pL F&fL, [F: 0 5 IR vE,
e 2T e T A %) S £, 1 € B S B ) TBS 5L
Ve, KRR A, ST BEAOULSE, 4 S AR A
FBAYE , ARE A A B, FT 4 200 A4, 4 )
THEBHPE AN R
1.5 F5H mIL-2R #&i

R B PR Al i 4R BB 0. 5 mL, In A fe
W R 200 weg/mL PHA [ 1640 5% 41532 0.5
mL, & 37 °C,5% CO, FREEWEHE 72 h, HUULUE 40l
FH 1640 SE &R R WM R 1 ~3 x 10° 4~/mL, [A] 3k
R R VR B, AT 3 mIL-2R A
1.6 4B EFH

DA AH 0 ELISA 3460 £8 35 41 J i TL-18,
IL-6 ,TL-10 7K LA &5 4 b E A0 e v 4 1: 2
R BERRUE D , bR I £ o At R 4R B 5 R 7%
DAL, R RS B IR R R I 5 S 1 A A 2
AL, ABOSFLAG I, T 450 nm Ab 332 BURE 5 0 6 R A,
LI AE 2 Wk, B, AR YR AR OD E MR 1 i 28
WE R AR 7 5 i, DL &+ s AR LA H
o,
1.7 HIEHHH
WIZH T 2 BF 92k & mIL-2R 7KSF A #L +
P2 (v £ 5) Fom, R ¢ K236 M7 225087, P <
0. 05 b 2 PEAG 90 7K

2 #R

B LB AT REA 2, FERI N CD3 ™,
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CD4 " ,CD8 " /K VR A%, mIL-2R X PHA 55 )z 1w P
W T P A A i kKR . HIE LR R
%51 K CD3*,CD4"* ,CD8* 4 Jz mIL-2R 7K #4945
EHSTIELAAG(1=2.92,2.43,7.42,P<0.01 ~P <
0.05) , Z9A REM, BILESLZAIRIT, LA bt
MERZE A M IE , A543 K CD3™ ,CD4 " ,CD8 " %
HARAL, 51EF X A AH L ¢ =2. 05,2.35,2. 48, P
<0.05,2% %4 HE M, ) PHA 5 HIE & JL PBMC
LFEFF , &8 PHA Xf HIE (L PBMC HA5 #5011
PN, 755 )5 mIL2R K F+E (P <0.01),
HSEFEXEAMIL (1 =1.53,P>0.05) , 2737
WEM, £JEE T K,CD3",CD4" 5I1E# X R4 AH
Fb(t1=2.66,2.61, P<0.05), 22554 W 5, A5

Ji mIL2R K5 1E % % A28l (¢ =1. 07, P >
0.05), 2257 o #E M. HIE BEEEANE, H T 400
AN mIL-2R Rk KFIRA[E] , DL E JE HIE & L5
RIS /e

Xf 32 4% v E B )L HIE iy 1L -18,
1L-6 ,IL-10 FEATKGI, % 38 HIE 20 13 1L-1B, 1L-6,
IL-10 /KF i & FIE W X4l (P <0. 05, P <
0.01), H'5 HIE 8B A 3¢, B & 167 I A] (1 12E
e, mOL R S Bk IRE IR 2 k3, A2 S5 A 7 R IL -
1B8,1L-6,1L-10 Fik /K54 55 1 KAH LA B
SR RRAR, (05 1E 5 X REAL AR F 7548 v (¢ =3. 03,2
42,3.59,P <0.01 ~0.001) , 2252454 W&, W3
3.

£1 HIE £JLSME M BN ZM CD4™,CD8 " ,CD4 "/ CD8 ™ #ill 45 5 (vxs, %)
CD4* CD8 * CD4*/CD8 *
Wyl kL
1d 3d 7d 1d 3d 7d 1d 3d 7d
YHEZE 30 33.3£5.6 39.7+6.1 40.3%6.6 24.1x4.5 25.5%4.7 26.1x4.6 1.6+0.4 1.820.4 1.6x0.4
HIEZ4] 32 29.4%6.9 35.8+6.9 36.4+5.1 16.7+3.3  22.6x4.5 25.6x4.3 1.820.5 1.7+0.5 1.5+0.3
=35 15 33.5%7.2 37.8+7.1 38.0x5.2 18.83.6 25.6x4.7 26.424.3 1.820.6 1.6%0.5 1.520.3
rhEE 9 28.2x6.8 35.4x6.9 36.5+£5.0 15.5%3.2° 21.5x4.4° 25.4x4.3 1.9x0.4 1.7x0.5 1.5x0.3
il 8 23.1+6.3" 32.4+6.5° 33.3x5.1*° 14.0+3.0"° 18.2+4.1> 24.4:4.5 1.5:0.3 1.720.6 1.5%0.4
F 6.151¢ 1.614¢ 2. 1961 5.764¢ 7.497°¢ 1.0¢ 1.633¢ 1.04 1.0¢
542 B¢ HIE A1t ,a P <0.05, b P <0.01;HIE 4 . TR 1% ¢ P<0.01, d P<0.05
#*2 HIE £)JL CD3" B mIL-2R &4 R (x£s5, %)
D3* mlL2R
20 5] n 1d 3d 7d
1d 3d 7d i3 Vs R il #i i !
SHHEZ4L 30 42.6+7.3 44.9+7.6 45.8+5.7  4.3+1.3 24.1%55 4.6x1.2 24.9%57 47.1+1.0 25.3%5.8
HIEZ] 32 37.426.7 41.0z7.4 41.8=6.1 3.6x1.1  20.9%4.8 3.9x1.2 22.825.1 4.1x1.2 23.8%5.2
=iy 15 42.6+7.0 43.6+7.3 43.526.1 3.9%£1.2  23.2%5.0 4.1+1.3 23.8+5.2 4.4=x1.3 24.7%5.3
GRS 9 35.2:6.6" 40.8x7.6 41.7x6.2  3.4x1.2 20.0+4.8 3.8x1.2 22.5%5.1 4.0+1.2 23.5%5.2
W 8 30.3%6.2> 36.4%7.2° 38.9%6.0" 3.1x0.9 17.6x4.5° 3.5x1.0 21.1x4.9 3.8x1.0 22.4%5.0
F 9.492¢ 2.3671 1.486¢ 1.4349 3.7271 1.0¢ 1.0¢ 1.0¢ 1.0¢
54218 HIE A1 ,a P <0.05, b P <0.01, HIE % TR ¢ P<0.01, d P<0.05
R®3 AEEEFHFEILHIE @73F 1L-16,1L-6,11-10 kK (pg/mL)
IL-1B 1L-6 1L-10
) Bk
1d 3d 7d 1d 3d 7d 1d 3d 7d
SHEZE 30 11.2£5.3  12.7+4.4 12.0+4.0  15.6+9.9 16.3+8.5 16.6+6.3 15.5+5.4 16.1=4.5 16.4+4.1
HIEZ4] 22 17.7+8.2 15.9%4.9 15.0%3.8 24.1£10.2 22.5%7.5 20.2%5.4 23.2%7.7 21.3%5.4 20.1%4.0
BEF15 12,0257 12.124.0 12.4%3.3  17.6%8.2 17.326.5 16.0%5.0 17.5%6.7 16.6+5.1 16.3 3.8
B 9 18.4%8.1° 16.5+5.4° 15.8+4.0° 25.8+10.6° 23.8+7.6° 21.0%5.3° 24.2+7.8" 22.1£5.2% 20.4 +4.1°
EE 8  27.5+9.7° 22.3x6.2" 19.0+4.5" 34.3+13.6" 30.8+9.4"> 27.2+6.1> 32.6+9.1" 29.4+6.3> 26.8 +4.3"
F 11.152° 10.929° 8.076° 6.901° 8.428° 11.499¢ 10.293¢ 14.56° 17.904°

RBE HIE M ,a P<0.05,

b P <0.01;HIE & " FE & L ¢ P<0.01
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mIL-2R & T 40 M % 4 i) 8 Z AR, 78 1IL-2 &

3 it FEA W) 8O0 b SC B Y, LR SR K AT s e T

HIE Xffs ZH 2L i L T o3 52 4, I 4F ok &
P RRL AN S e D B 06 AR R I A AN e
( peripheral blood mononuclear cells, PBMC) & & 4%
TG 2 VG PE A AL, 2R T 4, W] 43 0 £ 41 i
BT, 2 5106 2 M 1 R s o AR
gEL R CHIE LA E A T 41 (CD3 ™) |
I T A0A (CD4A ™) Al M s 40 B BE M T 405
(CD8 ") 410 & 41K, o 15 8 ik ol e e S BH S = 7
VLB LA S 2 5 HIE Bk B A Bt i, 28
BB S HIE A5 e Uing 25 6L, 4 JL T 21
R EZE AL | e BR 2 1 5 AMA KR RS i e
FERES H X — A S ORI A ) LB e i
it o

T Ik B4 200 2 — AN 5 2% 1Y) 2 Ty e 4 ik
I LR AR I SR A, MR- R R
S PR ESH Y e S e Ty i, B B
SN ST AT A of e b e R L4 L £
RETIRE

AR LT B B AR LR R DI REAN AL
FERI K CD3 T, CD4", CD8 * /K F-FEAK, X it 4
PEDIRERAS F R T HIE BILAFHE 1 K, 51E
WXTHRAM I, 254 REME(P<0.01 ~P <0.
05) . Bl 256 IR 7 B ) 9 2 4 fife 420 a0 1 o6 bR
F ok, R 545 3 K HIE B JL CD3*, CDh4*,
CD8 " /K-y v (B 5 IEH X A AR I, 2 %A
WBEME(P<0.05), EJE5 7 K HIE B LFE#E B4R
Bl AR Pl 3 AR BR , CD3 * |, CD4 * 7K - 5 1E % IR
MIH, 2254 B E(P <0.05) , L 5 X4 23K
A—3, HIE (= EREE B S BILNRRRER
%, FEhEHJL CD3*,CD4 ", CD8 * 7K V- B A% 5 4y B
W, SRAERJLAHL, 25 A B EMH(P <0.05), %
Hox — I AT Reny R R O A L= S i
JE VR P Z2 B R 28 P9 0 W IR 2808 3R 1 B B 4
> T F B AR G M H RS ; @ S i 5 bk 20
LA T ML S 5 5 20, SO LA LR ek ; @# A=
JLEEJG CD4 ™ 4i g/l , fff mIL-2R AR | sIL-
2R KT . BT LB SRR T REAR 2
HEHA —E MR i ae T, BERIN CD4 "/
CD8 " [LfH . i/5 5 ] mIL-2R JC &, #&/x HIE &L
Wy Tan Tz 40043 W TFN-g, IL-2, IL-5, 1L-6 %55
Y HIE () &5k 2 .

20 D B o AR AL B Bk 2T 2 T 4 i
IFESZ AT, mIL-2R 638 R0 B FRAIG . A SCRFSE 4%
R AR L mIL2R 7K BRI AR T e
WA ARG T K mIL2R K EFIER, 5
R IR L 22 R B (P >0.05), 4R
HIE L R S5l S e i 7 A4 A 45 o 8 2 I LA e
SHR 14 S 28 R, — 7 T 3 3 B IL-18, IL-6, IL-8
SEAN MR T2 5 S 3 64 4 RE SR, 95— Ty T 3 3k g
T TL-10 25200 R 1~ , 400 6 48 0 338 R 14077 A, A1
PEWI

2¢ ERTR  HIE BOLATAE — 1 72 B 9 40 1 6 28
IIREZE AL, S 1 ™ T A B VAR 56 . e WL
257 HIE 40678, HiZR ik F-nl 2 HIE &
B2 W SEM IR R K TS B2 % F6 bR o

(& % X #]
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