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[ ZE] BN BAREEBBU YR A LSS0 (HIE) Y EE LRI = — 86 Ef
HEMBHHXRM|ER D RPFFE KNS B3 45 LB (CSF) $ 5 — B B 35 (cAMP) 59 3 BE 2% 1k LI
TWHEERBHHXR, AE 36 PUEABEIL, F-EHE HIE 12 4,28 HIE 13 #1, & HIECHHB4) 11 #l, T4
J& 36~72 h WHX CSF MM, Bk W5E cAMPIRE . HBRILTH S 1 MRS, ERNMALHILEBESEN
ARBHERBEBMDDEBEHEBHRBIEB(PD), BR  +-EK HIE 4 CSF § cAMP % & [(8.60 +2.47)
nmol /LMK TR A [(14.83 £2.84) nmol/L]FAF BA[(24.43+2.39) nmol/L) |, ERE B EHRE X (P <
0.01);2E K CSF cAMP ¥ E L F X BA( P <0.01); T3 & cAMP % BEAR R -5 F HIE A &%, W B4
ES,BEFHEHASHBARNERLRITHEEX(P >0.05), F-FF HIE 4 MDI #1 PDI 4 %1% 84.79 +
13.34 71 83.50 = 13.28, % T & & HIE 4 (102.19+ 7.02,99.94 £ 9.08) 1 %f B4 (116.63 £ 12.08, 116.69 +
10.87), =R HAEEEWH( P <0.01),% % HIE & MDI # PDI ¢/ F X B4 ( P <0.05), CSF & cAMP ¥ 5
MDI R PDI 2&EEME( » 75105 0.68,0.75, P¥<0.01), &t CSF P AMP IR 588 R L BB,
AR R A LR BE R PRGN TSR RERZ —.  [HESRILESE,2003, 5(5): 431-434]
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Relationship Between the cAMP Level in Cerebrospinal Fluid and Hypoxic Brain Dam-
age Following Asphyxia in Newborns

Han-Chu LIU, Li-Wen CHANG, Ye CHEN, Shi-Wen XIA. Department of Pediatrics, Tongji Hospital , Tongji
Medical College, Huazhong University of Science and Technology, Wuhan 430030, China ( Email ; liuhc266 @hot-

matl . com )

Abstract: Objective Energy failure of cerebral cells was regarded as one of the main mechanisms that led to
hypoxic-ischemic encephalopathy (HIE) in the asphyxiated newborn. Few reports have discussed how to assess the
relationship between energy failure and brain damage. The aim of the study is to explore the relationship between 3°, 5’-
cyelin adenosine monophosphate (¢AMP) and hypoxic brain damage by measuring the cAMP level in cerebrospinal fluid
(CSF) of the asphyxiated newborn. Methods Thirty six full-term newhorns were divided into three groups; moderate-
severe HIE group (n=12), mild HIE group (n=13) and non-HIE group (control group, n=11). The levels of cAMP
in CSF and plasma were measured by RIA between 36 hs and 72 hs after birth. The discharged newborns were followed
up when they were 6 and 12 months old for measuring the mental development index (MDI) and psychomotor
development index (PDI) by the Bayley Scales of Infant Development (BSID). Results The CSF cAMP level in the
moderate-severe HIE group was (8.60 +2.47) nmol/L, significantly lower than that of the mild HIE group [(14.83 %
2.84) nmol/1.] and the control group [ (24.43 +2.39) nmol/L] (both P <0.01). There was a significant difference in
the CSF cAMP level between the mild HIE group and control group ( P <0.01). The cAMP level in plasma in the

moderate-severe group was the lowest, and that in the control group was the highest, but no significant difference was
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found between the mild HIE group and the control group. The results which were followed up showed that MDI and PDI of
the moderate — severe HIE group were the lowest (84.79+ 13.34, 83.50 £ 13.28, respectively); those of the mild HIE group
were the second lowest (102.19£7.02, 99.94+9.08, respectively) and those of the control group were the highest (116.63
+12.08, 116.691 10.87, respectively). There were significant differences among the three groups ( P <0.01). The cAMP
level in CSF was significantly positively correlated to PDI and MDI ( » = 0.68, r = 0.75, respectively, both P < 0.01).
Conclusions  There is a significant correlation between the cAMP level in CSF and hypoxic-ischamic brain damage. So the cAMP
level in CSF following neonatal asphyxia might be used as one of the sensitive markers in evaluating the severity of brain damage

at an early stage and predicting the future outcome.

[Chin J Contemp Pediatr, 2003, 5(5). 431 - 434

Key words: Asphyxia; 3”, 5’ -cyclin adenosine monophosphate; Cerebrospinal fluid; Infant, neonatal

Bl A A %= S BT BB | Bk i B (hypoxic-is-
chamic encephalopathy, HIE) 2 ™ & & F & L4
WMUARBERNFE LEE, BN RCIEL, B4

SR S Gk AR AR A R S R R AL ARG

K, EEEZRET, BAREEZBH AL E K
REMBERY, BB ABRBEMREENER
BRERF , ZA MR GULBIHEA“ BA"REL, BREASR
HEHERATERE, BEESEERRRA,
RMEEEEBRERASA —BREF (37,5 -cyclin
adenosine monophosphate, cAMP) B 8 38 />, 3 7] 3§
33 Ji%i % ¥ (cerebrospinal fluid, CSF) ¥k BE AR £b 46 ]
H kel Pourcyrous %[21 MRATERRK CSF #H
cAMP KR, R % B JE R 20 min cAMP i
B FAIER 380 £,20~40 min MERL, &K
R 5B H (60 min) AMP X4 BT £ 7, 8k 229k & W
AMP BB EZK S0% EETAFH EFt, & cAMP
WEREBME, NTRRHBRGE AHREZL
JEREZI(36~72 h) Kl cAMP, IE £ F A X —#L
. HWEAXTME T AMP & B 3 1 5 % 37
Ik ROBIRBL, M CSF & cAMP W EZH 5
iR R R RE . APFFE W E S B EIL
CSF ' cAMP ¥R BE , 3F X1 FE5 & #5647 1 SR REVT, A
FIBH cAMP ¥ BE 55 Il 4 ) 6 R vt BUE  BE ML

1 WHRMAE

1.1 wBEESSA

1999 4E 10 A % 2000 4 4 A R B2 # 4 LK 5
Hig/hT 2 d R A ET Hid JLIE 36 #, 5 28
Bl 8HEEER BH. BESE 2H,. X5
116, FARBILTHERE 4~7d47LM CT(H® B
BRE, PR 2 R GERR Y I B R HA JE
B BUR R 5 B LB Sh . R IE 1996 4EATH B4 L
S EHE ) HIE BHiin DR, % 4% 8 kS
BE LA CT S RE,36 fl4h 34, f-EF HIE
4112 #l, %8 HIE 4 13 #, X HIE 11 Fil, 3 45

M R RN ARE 2 HESNTEEITFER,
1.2 #HRFERE

FHJE 36~72 hfTEMZF R, B CSF 0.5 ml,
FBf BBk M1.5ml, A HBEA 2 XTWAKER
EDTA #al b, Bk m 7 BIR S MEH 0. 48
m¥ AR -TCHKETER,
1.3 cAMP R EH T

RABHaEENE (ANAEHEE IM-
MUNOTECH A @ #&4t) , # Ut B3 B 8RAE, By v-iH 51
B EER,
1.4 MR {512 BN

EEELRIGRRABITHR, GH4EF 12
~14 d B A ILFT M 2 MW F (neonatal behavioral
neurological assessment, NBNA)4 & &4 ¥4, &
HIE,NBNA=>35 43 25 JC i 2 3 ; & HIE, NBNA
<35 7 M E R Wi B B HIE, NBNA<35 4+ 2%
SERBRMG. BREAILTEY L SN, T A
1B R B 4 LK J& B 3 (Bayley scales of infant
development, BSID) Wi & H & 1 & J& #5 3 (mental
development index, MDI) & ¥5 # i& 3 X B 15 ¥
(psychomotor development index, PDI),
1.5 Zit#eE

A BB £ R EFRR, R H SAS#
RGATTT 00 «q R AR T
2 &R
2.1 HACSF.MmEH AMP REEN

H-E [ HIE &)L CSF. M % cAMP ¥ & 1%
TrRAMBEELHA(P <0.01); XPRE HIE
BILME S cAMP 5 BEAXRTEEH(P >
0.05),CSF # cAMP ¥ EEAK T 3 BR41 ( P <0.01),
&1,
2.2 HRHACSF.MEP AMP RETHSHRGR
WX R

hoEE HIE 4 12 B, 381 3 61, K 2 )
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CSF # cAMP ¥ BERAK;9 PIFFTEE 405 12~14 d
NBNA (26.22 +3.95) B A, 5 T %t B 41 (38.46 +
2.85) % HIE 44(36.92+3.76), P <0.01, %
B HIE 4% NBNA ¥4 T 3 B4, P <0.05,
6,12 RAEP-EE HIE 48 F¥ MDI,PDI B &
KT EE HIE M BA(P <0.01), Hd 2 4
CSF 1 cAMP ¥k B8 k% , H MDI #1 PDI ¥ 8] 8
BT ZEFHKE, BB RER H KT %,
% HIE 44 MDI fl PDI W TXTBA(P <
0.05), W2, BF HIE 45 1 5] 4 505 7 8
KB HE®B, CSF # cAMP 5 MDI,PDI £& & IF
HX(r 45N 0.68 # 0.75, P ¥<0.01), BHE
1, M3 cAMP 5 MDI,PDI Bl B4 %4 ( » 4
B 0.34 #0.33, P #>0.05), WHE 2,

F1 FHHEFEILCSF.LE S cAMP K E 4R
Table 1 Comparison of levels of cAMP in CSF and

plasma among 3 groups (z + 5, nmol/L)

as  fAx CSF I 3 o e
bagctl 11 24.43+2.39 39.07%8.69
B HIE 13 14.83+2.84° 35.94+7.35
hoEEEHIE 12 8.60+2.47%% 28.76+7.32%P

W 2 SXEAKE P <0.01; b SRFHEAKE P <

0.01

K2 HFAFEILHUERILE
Table 2 Comparison of MDI and PDI

among 3 groups (zts)

415 % MDI PDI
%t A 8 116.63+12.08 116.69+10.87
BE HIE 8 102.19+7.02¢ 99.94+9.08°
H EFHE 7 84.79 +13.34>P 83.50+13.38*®

¥, a SB4HE P <0.01; b SREHEHARE P <
0.01; ¢ SWALE P <0.05
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Figure 1 Relationship between the CSF cAMP
levels and PDI, MDI scores
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Figure 2 Relationship between the cAMP levels
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cAMP £ B ATP £ I§ # B 3 1k 8§ (adenylate
cyclase, AC)¥ LTk, BReFERI, EFRME
RERERERER.O2 5T ER AN ZME
B QMM AHREEAMNEHRAIIEE ;O
A L A T 45 o 6 . R A 1R Y I O A Y £ b
A s v B (U R ) AR R R I BT R 2K Y L
MEZES) MR AMPENE FHES5AY,
X CSF # cAMP J /B, DASEAE R 58 5 (5 44 figi A
M X R B T IR R R U5, B R B R R,
AL MME, FHMEREIEMEES, =
BB E BT ATP B/  AC B9 ), B 0T 5 Bl 41 4
cAMP B>, NTi 2 BUR i #5. CSF ' cAMP 2 H
28 TE 2 B TR AT B I PN R 4 D ol R TR
M BN T R, BE B AT R RS B L R S LR 3%
FH, Parfenova %897 KB, i B 1 & 473K 55 CSF
HcAMP R E R B EEMRK, AHREREZH. b-
A HIE 41 CSF ' cAMP ¥ B B A 16 RAERE |
FET- A BB MDI & PDI 218 H = WA %,
NI IR = E, A CSF % cAMP B 5 MDI &
PDIEEBIEMH A, BEF HIEH .AMP R E® T
- EEA R ER RS T
E#&, SEMRE B

A FEE A BME S AMP EKE B R B-E
¥ HIE &%, BEREASMBAZHERLR
¥, B3 cAMP ¥ 5 MDI & PDI Tk,
BT A 88 B T AR A AR S B A R, SR ]
Wi TR B4 ATP Wi B cAMP; KB 23R
A5 (O LGk A FEY ), i 3 +F ATP B8 cAMP th
&R AW, AT cAMP ¥ E 5 MDI #1 PDI
BAE XM, EL, M F cAMP ¥ F W E BR &
BB, AR RERE, EMAREEEL.
M cAMP W& B AR AR B BUE, i85
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