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[ Abstract] Objective To study the clinical value of cerebral glucose metabolism measure by '*F-
fluorodeoxyglucose ("*F-FDG ) PET in preterm, term newborn infants and neonatal hypoxic -ischemic
encephalopathy (HIE). Methods To measure the cerebral glucose metabolism by “F-FDG PET imaging in
67 newborn infants. Seven neonates were excluded due to failure of data collection by PET | which caused by
inadequate of administration of "F-FDG,low dose of "*F-FDG,and crying or movement of the infants during
PET course. Sixty infants were included in the study . Among them,36 preterm and term infants without any
sign of brain injury were divided into 4 groups,including <32 weeks(n =4),33-34 weeks (n =5),35-36
weeks(n =12) ,and =37 weeks group (n =15),and the other 24 newborn infants suffering from HIE were
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divided into 3 groups ,including mild HIE (n =13) ,medium HIE (n =7),and severe HIE group (n=4).
"F was obtained by RDS Il Cyclotron , and then, " F-FDG was produced by Chemistry Process Control Unit .
The data was collected by PET instrument after administration of 0.1 mCi/kg F-FDG in the newborns , and
standardized uptake values ( SUV ) were calculated to estimate the cerebral glucose metabolism .
Results The cerebral glucose metabolism was found to have a trend to be increased ,and the structure of
brain "*F-FDG PET imaging to be clear with the increase of gestational age ,especially when the gestational
age was older than 37 weeks. The brain “F-FDG PET imaging in different gestational age showed that the
uptake of "*F-FDG was relatively higher in thalamus , cerebellum , sensorimotor cortex and basal ganglia , where
as relatively lower in cerebral cortex. The uptakes of "“F-FDG in =37 weeks group were found to be
significantly higher than those in <32 weeks group (P < 0.01 ). The cerebral glucose metabolism was
significantly changed in neonatal HIE as measured by "*F-FDG PET. The cerebral uptake of "“F-FDG was
either unbalanced bilaterally or relatively low in all sites especially in subcortical alba ,thalamus ,basal ganglia
in HIE patients. Moreover , The uptakes of "“F-FDG in severe HIE patients were found to be significantly
lower than those in mild and medium HIE patients (P <0.05 respectively ). Conclusions The uptakes of
"F-FDG in=37 weeks term infants were significantly higher than those in <32 weeks preterm infants. The
cerebral uptake of "F-FDG was either unbalanced bilaterally or relatively low in all regions or some places as
compared with other areas of the brain in neonatal patients with HIE . Cerebral glucose metabolism measured

by "F-FDG PET might be a useful tool for estimating the brain development and injury in newborn infants ,

and its clinical values need further investigating .

[ Key words]

Positron-emission tomography ;

Jiidid 0 4T\ R R B A LG R L B PR
S SRR B A L A Sk i Bk (HIE ) 2 5
UL R e B A O A
W2 W A LR 054 7T B 7E ik 2 e o8 4 #3722
R RE & B HEAT T30, i H Aok b A BR ) 5
SRTT BRI R KIE" | W3R AR (mag-
netic resonance imaging , MRI) YE R BRI 5
1RSI |, BE & B J50 RN [ J5T 45 44 e A%, SRy Fou
LR R 22 0 MRIALRE & BS54
KIS H P2 MR IEH A8 AE LA 7R A [ 2
FERIGE 1, 1F H & 5 W72 248 (position emis-
sion tomography , PET ) J& | F 1E B F- & S bR ic 1
25 R R, DA R G O 2 o KO R
B Kokt 2 220 it ) A3 L DI B | I3 | 200 34 7
FNSZARST AT AR, 76 TP AR Bl 28 R GBI 12 W
WA RO A PET X5 4 LG ) B
KBTS, FEAE e SE Atk L ST AH N 112
WrAm e B R B B A LI & 7 RN 40 A S 0
MWK, FATH AR ST F-FDG PET fil &
XA G I3 A2 LA K HIE LI e 2 il 755 76
WA, 3 i e LU TR) R (1) AN [m) i i 38 2B L
“F-FDG PET fiji 1% nl 5z i LA oy i % 3 (K5
(2) "F-FDG PET 7 H1 T HIE H L/ 9 i 455 7K 7
BRI A= LG D REF 5 R

Infant , newborn ;

Hypoxia-ischemia , brain

XRE5FE

1. AHF5EREGE . BFSE I IR] R 2004 4F 1 H 2 2009
12 A TR SRR R R KR Bk AT, SR
AT = ZE B KA W 8 R I B2 e S 2= AR L 2 D 2%
HEAE, A S w5 8T A LA RE s L e i 9
NB BRI R E S, R g3kt 67 4, K 7
BR8Pl 3 PET B R 4R R R 40 A BL i,
T D PR i 3 B A8 N 24 A A e /N B A
JLBRIW 36 2 530 PET %04 R 42 W55, H4y 60
A LA G,

60 BT A JLEAE PR 73, Horb AN [RS8 8r
AL 36 i, B 21 B, & 15 fFl, AR KR8 N
(2750 £1030) g, f 45 <32 J& 4 1,33 ~34 J& 5 4,
35 ~36 J& 12 f4], =37 J& 15 i, ik 36 #il#4E LYY
HEBR HIE BT AL 0PN IR 45 45 i DX 5
FFE DA R NI | st A% A 5 A At S R
PEGRRTS E A5, HIE L 24 4], 5 15 4],
29 ] WAEFREE 13 9, TR 7 9], EEE 4 5], HIE
WITRHE S oy BEAR YR A B 22 2 LRy &8
LT 6 CHIE 2 WHe s B 4y BERR ) ™', PET
Rt REfE A 3 d LU e/ NE AR 3 d,
KEMNAETT 23 d, FHHER (8.6 £5.8)d, U
x1,



rh A I PR % i 25 ( FL

o 6]

£ 1 HIE LR R

HIE 43 1511 %k e (%) JEUE () x £ 5) AR (g,x £5)
R 13 36.9+2.3 2850 +771
e 7 35.9+3.0 2527 +927
W 4 37.0£3.2 2888 +1291
P1H >0.05 >0.05 >0.05
£2  ARMGEFEIL F-FDG PET G400 5E R A (SUV) HUEE (x 25)
% JH] 1%k ] N TR IE Bl RS 9ot wnt it A
<32 4 0.71£0.10  0.63+0.14  0.590.09  0.50£0.08  0.470.02  0.44 0. 04 0. 48 +0. 04
33 ~34 J& 5 1.13£0.52  0.91£0.33  0.70£0.27  0.69£0.27  0.61 0.31 0.62 £0. 30 0. 64 £0.29
35 ~36 JA 12 1.13£0.54  0.97+0.32  0.740.27  0.71£0.26  0.63+0.32  0.65 =0.31 0. 64 0. 31
=37 15 1.74£0.53"  1.18 £0.26*  1.110.21" 1.01 £0.20*  0.90 £0.24*  0.60 £0. 20 0.91 £0. 23"
T 5 <32 BB, P <0.01;5 33 ~34 L4, P <0.05
®3 AR HIE £JL"F-FDG PET Il & M43 (v 2 5)
HIE 43 1115k e figi FEIRAY ik it Bt
BE 13 0.63 0.13 0.39 0. 09 0.38 0. 05 0.37 0. 07 0.46 £0.12
hE 7 0.54 +0. 12 0.37 +0. 10 0.33 £0.03" 0.34 +0. 05 0.37 £0. 04
it} 3 4 0.26 0. 05" 0.26 +0. 06" 0.28 +0. 04" 0.25 +0.05™ 0.28 +0. 06"
I 5% HIE Hd, P <0.05; 5 1% HIE H4, P <0.05
2. KTk PET MR SCR ] ECTA EXCAT B X,
HR + ,CTI-Siemens; " F-FDG KSR I SEE CTI v =
=A

A ) RDS Y [ e s #3545 F )5, i H shik2s
A % E (Chemistry Process Control Unit , CPCU) ]
#"F-FDG 0, m R KB, SR OC (s W ik
alifE >97% , Tk, FrA #HiE L" F-FDG PET
AT IR RIS 1 ~2 h, (R A] i K&
k44" F-FDG J& 30 min 17 PET Jiki A%, B2k LA
AEM S0 e iR B R B, R 3D SRE&E, B4
REESTHESRE 6 min 5 min 4 min 3 min, & $R5E
3000 ~5000 K 4%, g s %52 0y ATt R
[ 128 x 128 ,Hann 8 K 2.5 1% . FWHM i 5,
H— 44 R il — 24 37 - #5417 2R o W 4romr 28 L
PET kit 0k #2, AR5, B A LR H 7 &
H"F-FDG 0.1 mCi/kg'" . i@t LA RIZH #7 AE L
i A 7] 30 A7 09 B UE 5% BU(E ( standardized uptake
values , SUV ) 547 i 31 2 0 A5 22 22 550 #7 . SUV =
i SR 3RS R TSR PE ( Bq/ml) x AT (kg )/ V8 5
T (Bq) x1000 (ml/kg) .

3. SR B AR + RdE RS (x 25)
7Ro Excel 2003 3RAVFANEE | A5 56 J5 vk 2255
FrRORE A 22 A ¢ K3, DA P <0. 05 WA Giit#

1. ARG H A LI F-FDG PET fig @50 &
IR AR IR < 32 B A 38 & YA W)
Jifi T A U AR SR LR 1 ~ 8, HL AN [l il i 8
42 JL F-FDG PET i {245 , 7T ULFE 35 16 0% 04 i, B
A ) Lo 4 0 1 2 B A M v ) e A A AR
PN TET , UL U IS 5 20 A 3 A LA e (=
37 ) IRE A B,

AR e A )L F-FDG PET S50 5 A 7
PRI (SUV) 1 e, T UL 2 H 7 A LA i 48 2
B QI B AR 24 A i iy <32 JRLR 7 LR B
(P<0.01), W52,

2. HIE L F-FDG PET 2 %% 25 054 05 .
FLEAN AR 1B B HIE 8L, T WL B HIE L, H
o 45 7 A A 5 K OF- ¥ B I TR HIE &L
(P<0.05), BRILIEH Z 40, BI040 80, A (1)
AR K Pt B K T rp E HIE BL(P <
0.05) fHHEE HIE £IL 55 HIE BIL I, B
it 2z A AR g it 22 5% (P >0.05), UL
3,



. 62 ARG R E 2428 (B TH)2012 4E 1 A% 6 #4551 #]  Chin J Clinicians ( Electronic Edition) , January 1,2012,Vol.6,No. 1

it#

FUE 20 22 80 4FAR, Baron 45 RTINS PET
AR —Fh ARG 7 (04 5 2 W 5 il afe ot 44 5 s 1) i
M AE AN EACHRRAL , 42 1 ] PET 770 & J=) &5
Ji%i il 372 ( cerebral blood flow , CBF) FN4E 43 B F8 45 ( ox-
ygen extraction fraction ,OEF) . RPL X —F AR
BT AE LAk 2 A b o R0 i = ) TS ot g B
A HL " O SRy g 0 AR AR R S A X a8 2 30 e af 44
LT SE AESE ' . BT PET 858812 JLA
Jarl 8 AR 181 2R (cerebral metabolic rate for oxygen ,
CMRO, ) #IA & AT 7 v ik E B JE 5
ARG 8 A= J LA AT 68 e 2505 v 1 I A 107 A i
R, CBF (1 B A%, JE HCBEAR 2 20 ml« min "
(100 g) " JE R A IR G HEAE 4 o) 2 A L
X R IZ BE R T RO T A LA X RE
() SKADARRHRR Iy T 4 S AR F 5280 A LG
HEACSLAA A EEE X" F-FDG PET
TSN AR Pt 28 28 G895 55 5 T AP i fek 983 fii
MERRFCAHBZ N, BEJLEPRRIEAZ,
FERILE X T 7 4R LI F-FDG PET B 8F 58 36 /0,
Chugani &R PET BTSN % 7 e 1Y
RN 5 F /N2 L, 20 HiE28 90 4R4X,
PET B #2 th w1 58 HI T 0F 58 87 2 LI 9 1385 F &
H L SUV SR EE T — Ak AT F-EDG PET
G T8 AG0 o 4 2 A S B v, BRAE B9 B
SUV AJ &bt F e B2 LG Jmy 40 4 A ARG 38, R
FE"F-FDG PET fili AR, SUV 7 — & B 1325
P K B 52 AR AR L JUH S &
F MR ASME LAFRAZ I, SUV 014k fii 4 28 B 1
KR BLAFAEAR . Kinnala 5 BOBEFE R0, B
(AT A AR OB S R Fi Joy ¥ 5 4 A R 30T ok
Z R EW

TR A LI i 2 WA 35 e A 1 BR ) A2 A
FE DIREN e Ry TR BRI 2H 21, 459 GUkve is
1) 4 R N I N A N R R S i
W A R 5 i & B A ek A 455 2 ik e A A
B, XA AR 2 — SRR
HEERMA BT B
WFFER 22 W 4% g A= sl W 158 LT e ik 58 T4
I HVET AR B I S 3275 IR Jmg o0 7 2 W A 35 7K
VAl RES IR B 5 R YIMG, A BTN R
7l 2t (" F-labeled 6-fluoro-L-3 ,4-dihydroxypheny -

lalanine , FDOPA ) i 5 3 A= 5 i A~ [R) 3847 1 A 388 17
B PET SR TR P9 & B R R A R 1
Tttt . RO F-FDG PET {EfE 1 T
— TG0 A LA 1 S 90 2 BT 97 A LA /0N i e Bk 14
el Eh 3 A B B 00 2 T B S A e s
FEFE A A S PET AR5 % B, 2 & 5 AR GBIy
T L R BBy R 2 S U S A R G
S SR AR AT SR AR R
PET T & BT & 62 Mk 2H 2R 24 Qe i St
Uil MR ™ 20 P M AE RE IR A 14 1 B B %)
SR AR I B 45 P T S E AR T, B HIFDOPA. PET
TEE WA TR W B — D5 R BT, R i A7
LS Wit PET BF500 2 B2 kiR
7 LR AR L | ik Bk 1 P RES 5 S B
S IR S S A IR

Powers 252" i F PET WFSX7ERGHA 25 ~34 Ji
7 ) Lo A W e s AR 00, 2 BH 5 e ik
FATHOINE, Kinnala %7 W05 T 6 A~ 1 1400 366
HIEBECER, 25 0 oK 76 AR I R )2 A AR
B AR <2 DA RZIL, HEGEZ 3 &2 | T
FIRRTIRG— f1% o 2 A A QO 3R sy, AL, T3, A
AT CPRTER AR 2 5 A A A2 25
i, Suhonen-Polvi %[24] HE—H 1 EE2 HIE B9
JUHATHESE PET Ky &7 , 7 A J LI, ik 49 v
P F AR R 2T I PR, TR S R &
AR RE I B LAE LR A i X 34 2% 0
HRAS e A A ARG R T A AR A B LA T 4
HELE AR IR A, Blennow %[25] A 5 R
PET A] 7540 & BB A L= 25 i 4, JF 32 1
0 52 i Ry 8 8 5 A C iR ( regional cerebral metabol -
ic rates of glucose , rCMRgl) W] $& 7 Jay 35 i 451 473
Higuchi 5" i JH" F-FDG PET %3, 7625 J& FEl i
H BRI L L A7 et 1 3 1 J2 i g
15, T MRI A RE & 30 s Jo) Rl Py it 405 . FRAT T 40
HIRT AT 33— 2 E B PET i AR A8 5= LA
AFAILPAE LA B8 L AACE G I RAT ST
WEET 2 Bl A J LI ZE B L, 4578 PET W] RE W] I
J WA ) LIRS S i o, 3 OB e ™ R
JA"F-FDG PET W5 ARG #%Hi A JLAT HIE (LK
AR, X A [ il v A6 1) 7 2 AR, X
TRUE A J U 7 S HC i 458 43 2 ] g B A i 2
B mRAISE AR 7 e B A B R4S T 0 ] PET
JRIRBLC T AR AR R AL, T 7E 4 SR 2 )5 B



rh A I PR % i 25 ( FL

. 63

Bl <32/ 34 ) LSF-FDGHN 2158 E2  fd32)8# L JLF-FDGR 2% B3 #3384 )L F-FDG

Mg B4 R34 RFAE)LSF-FDGI S5 BS  hid
Wit BT MGES37REEHEJLSF-FDGIN S5 B8 i

R IRRE B B L 7E DR A% 0 G ) 7 AR A QIR
W e HIE 8L PET WS R , I
A2 AT 2 B AT 0TI B 5 I A R T AR R
ST AR O R, A A LIV PET
AT RE L0192 T A R A 2 e B R
PET 4545 Ho b A i A= 31 B 53475 350 R 2 it
[l FE FS R S8 v % B B A AR U 452 45
FRRED ™ 7R DR A AR L RSB I R A i
70 Mk 2H 27 5 A T S5 B LA B 0 SR, R
A" F-FDG PET W7 — Fh £ 25 77 16 19 w5 A% it
O

SR, AR a8 A2 )L F-FDG PET i A% 1
AR BB a7 R [E AL HIE # LA " F-FDG PET
I A5 AT 75— BB AR PR Y AR 7 Y24 Ry 1A e 4
W, ASSCR I F-FDG PET #F 55 A R G #5 3 A ) LRI
HIE F8 LA i B A FIAN [) Je 30 o 2 WA QT , 45 51 Wb
B UG F-FDG PET Fr 1o 7 25 B A Qa5 v | T
F 2 DX 25 A A I 3l A1, A M 1 285 4 R
BT, (ELE S AR LN B )2 X A A1 i s R = L,
T HIR RIS/ N L= LA A 22 5 26 1R 1 114
B L 46 75 0 S PO AR B i R B 4
P A585 W T , JE UG 15 B2 A 32k LR
WEJG BN 3% . HIE L PET fik 1% 0 7778 B &5
CF-FDG AU, S A B A LA 220,
PRAA2 AR LR HIE A3 42 JLIK ' F-FDG PET,
A AT B 220, LR EE HIE
L, AR SR A 1 B R A1,

"F-FDG PET 45 BB AR , 48 7 % 45 B A0 T
W BB AR, A1 A TR 2B AN A 33 2 (4 B 483403
I FH PET 55125 22 G0 v A A W 22 D RE R B0, 75

35 AEJLSF-FDGI 218 B6  hid36)EH4E L F-FDG
38 &35 A= )L SF-FDG i 1%

e ) LAt ot A o 3 4 st 4o 42 2R 49 v A 2 W 1)
sl 2 A AR B I A A A W 2 i i T B £
FNFEANMRE B, 3R A0 T IR BE A A RS i
#EH (glucose transporter , GLUT ) J& M L 8l 9 % 12 4
ZHER) E TR GLUTI A1 GLUT3 J& i PN 1 53 4 4
WG 328 1 R A T B2 AR (T, i R i ot T 3
GLUT R4 1, LASE 2F fisi PN 4 A W 5542 | 18 N JC 4R
BT i 800 B B BT A S B BT g R
GLUT1 HE[R Sl 53 iy 5| 36 1) ) 26 4 e 12 S o o 3 3
R BRI 4 7 WA A A I LA P AR 4
SR RS IE 5 I, W RE SR UEA T AR T
TR R LFHL

B F-FDG PET BF5E 8 A ) L S ottt 4 A 152
PRERL, S5 5 R, B 4 1A 4 2 W AR A BRI S5
e B S 5 e HAE R L, R PR R
AR AT R 3k om0 s e A LG R 1% 2
HIG ACACAF B R PR 5 o 35 4 A e
W2 JFREAE A1 AR BIPRA , BR, 0 A
A REELAG I RN (R, 87 2 LA A — m 9k
SR SR A RERCE S VIAR 6 , i3 F-FDG PET
BFSEHT A L AT 3B R T ik

ARSCAAR Y A B 2R JLEAT" F-FDG PET i
SARTFFERT T 1 8 LR ), (1) 1 5 s o e sk
FRLASI 8 JFE Al 35 07, 3k A 3 S a5 24 W % K 2 1 T
Yo ; (2) HESFRTIAE MRS 1 ~2 b, AT AE R G
IR BEXF SR T4 5 (3) W DRA5B A L PET %
IR S5 Pt S 22 , A B Tl R A 5 (e bk
TR AR HCZA) 5 (4) AR SCRT T WA T HERE 1)
fLE " F-FDG #4845 50 7%, [, ARG 3R AT %)
#RFT A LK PET B #4T 1 min 2 min 3min %



. 64+ ARG R E 2428 (B TH)2012 4E 1 A% 6 #4551 #]  Chin J Clinicians ( Electronic Edition) , January 1,2012,Vol.6,No. 1

SRS B R AL IE , BT A5 MR 1Y 5 G W g 24
S, PRI 3 A LR S 1 98 0 H: 37 s ] 401551 2
TEBTAE LA F-FDG , 75 B % e H e 4 Ruot-
salainen 257 X" F-FDG 7EAEA ™ 5 M 45 2 G s Ik
(25 220 LR P 39 s o A I ST 22 B, iR 5
A ATEAT ANE X3, LA G R G e Ry 28 X A7 G
M, % B F-FDG FER N 89404 A LS A BA
SR D BT A LR P SR R B (9% ) B B = T
BN (7% ) , DR P B BE S ARG FRARS , 3 A= LA 7%
RN R 20% 5 2 J5 76 Bk I 2 0 SR TS PR R
0.25 MBq+ h/MBq, BBt 4 0.04 MBq+ h/MBq,
HEA AR 2 5k, ASCHT Y™ F-FDG
FIEART 12 MBq, imim (& F A8 A L i e s
P a i, RAE I, i TR LR FEER A
e, FRTSE T F-FDG 76357 A2 LA 9 157 7 1 ke = 4%
ABIWFSE , AT FE i AR e 2 R, REdE = i29R
i, AR R L AT B8 i 32 21 19 4 3 i & SR
B — A B R HLASE 4 i A 1F 5% 2 43 B 72 4 £
TR R

2 £ X #t

[1] Volpe JJ. Brain injury in premature infants :a complex amalgam of
destructive and developmental disturbances. Lancet Neurol,2009 ,
8.110-124.

[2] Limperopoulos C,Bassan H, Gauvreau K, et al. Does cerebellar
injury in premature infants contribute to the high prevalence of
long-term  cognitive, learning, and behavioral disability in
survivors? Pediatrics,2007 ,120:584-593.

[3] Woodward LJ, Anderson PJ, Austin NC,et al. Neonatal MRI to
predict neurodevelopmental outcomes in preterm infants. N Engl J
Med,2006,355 :685-694.

[4] Koukourakis G, Maravelis G, Koukouraki S. Overview of positron
emission  tomography  chemistry: clinical —and  technical
considerations and combination with computed tomography. J
BUON,2009,14 :575-580.

[5] Ao LR 20 A JLa 20 AR LB S ot i A s 12
WEAC B ANl DR 23 B2 . P LR 75,1997 ,35:99-100.

[6] ZEZ4FW, &tEie, FH. PF-FDG #1145 N 2R, e By
%k ,2003,23 :52-53.

[7] Ruotsalainen U, Suhonen-Polvi H, Eronen E, et al. Estimated
radiation dose to the newborn in FDG-PET studies. J] Nucl Med,
1996,37.387-393.

[8] Baron JC,Bousser MG, Comar D, et al. Noninvasive tomographic
study of cerebral blood flow and oxygen metabolism in vivo.
Potentials, limitations, and clinical applications in cerebral

ischemic disorders. Eur Neurol,1981,20:273-284.

[9] Volpe JJ, Herscovitch P, Perlman JM, et al. Positron emission

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

tomography in the newborn: extensive impairment of regional
cerebral blood flow with intraventricular hemorrhage and
hemorrhagic intracerebral involvement. Pediatrics, 1983, 72:
589-601.

Sann L, Simonnet C. Recent data on cerebral circulation and
metabolism of the brain in newborn infants. Presse-Med, 1985,
14:1465-1469.

Chugani HT, Phelps ME. Maturational changes in cerebral
function in infants determined by 'SFDG positron emission
tomography. Science ,1986,231 :840-843.

Altman DI, Volpe JJ. Positron emission tomography in newborn
infants. Clin Perinatol ,1991,18 :549-562.

Suhonen-Polvi H, Ruotsalainen U, Kinnala A, et al. FDG-PET in
early infancy: simplified quantification methods to measure
cerebral glucose utilization. J Nucl Med,1995,36:1249-1254.
Kinnala A, Nuutila P, Ruotsalainen U, et al. Cerebral metabolic
rate for glucose after neonatal hypoglycaemia. Early Hum Dev,
1997,49 :63-72.

Chugani HT. A ecritical period of brain development : studies of
cerebral glucose utilization with PET. Prev Med, 1998, 27.
184-188.

Brust P, Walter B, Hinz R, et al. Developmental changes in the
activities of aromatic amino acid decarboxylase and catechol-O-
methyl transferase in the porcine brain: a positron emission
tomography study. Neurosci Lett,2004 ,364 :159-163.

Bauer R, Walter B , Vorwieger G , et al . Effect of moderate
hypercapnic hypoxia on cerebral dopaminergic activity and brain
02 uptake in intrauterine growth-restricted newborn piglets.
Pediatr Res,2005,57:363-370.

Machado CJ, Snyder AZ, Cherry SR, et al. Effects of neonatal
amygdala or hippocampus lesions on resting brain metabolism in
the macaque monkey: a microPET imaging study. Neuroimage,
2008 ,39:832-846.

Ichise M, Vines DC, Gura T, et al. Effects of early life stress on
[11C]DASB positron emission tomography imaging of serotonin
rthesus

transporters in  adolescent

monkeys. ] Neurosci,2006,26:4638-4643.

peer-and  mother-reared

Thorngren-Jerneck K, Ley D, Hellstrom-Westas L, et al. Reduced
postnatal cerebral glucose metabolism measured by PET after
asphyxia in near term fetal lambs. J Neurosci Res, 2001, 66 :
844-850.

Lou HC , Rosa P, Pryds O , etal . ADHD . increased dopamine
receptor availability linked to attention deficit and low neonatal
cerebral blood flow. Dev Med Child Neurol 2004 ,46 :179-183.
Powers W], Rosenbaum JL, Dence CS, et al. Cerebral glucose
transport and metabolism in preterm human infants. J Cereb Blood
Flow Metab,1998,18:632-638.

Kinnala A ,Suhonen-Polvi H, Aarimaa T et al. Cerebral metabolic
rate for glucose during the first six months of life ;an FDG positron
emission tomography study. Arch Dis Child Fetal Neonatal Ed,
1996 ,74 . F153-157.

Suhonen-Polvi H , Kero P , Korvenranta H , et al . Repeated



rh A I PR % i 25 ( FL

[25]

[27]

[28]

[29]

[30]

[31]

fluorodeoxyglucose positron emission tomography of the brain in

6(1):59-65.

e 65

and PET study. Pediatr Neurol ,1996,14.108-116.

infants with suspected hypoxic-ischaemic brain injury. Eur J Nuel [32] Kuchukhidze G , Unterberger I , Dobesberger J , et al .
Med,1993,20:759-765. Electroclinical and imaging findings in ulegyria and epilepsy : a
Blennow M, Ingvar M, Lagercrantz H, et al. Early [ '® F] FDG study on 25 patients. J Neurol Neurosurg Psychiatry, 2008 ,79
positron emission tomography in infants with hypoxic -ischaemic 547-552.
encephalopathy shows hypermetabolism during the postasphyctic [33] Kumada T , Okazawa H , Yamauchi H , et al . Focal glucose
period. Acta Paediatr,1995 ,84 ;1289-1295. hypermetabolism in interictal state of West syndrome. Pediatr
Higuchi Y , Maihara T , Hattori H , etal . [" F ] - fluoro - Neurol ,2006,34 :47-50.
deoxyglucose-positron emission tomography findings in proterm [34] Zovein A , Flowers - Ziegler ] , Thamotharan S | et al . Postnatal
infants  with  severe  periventricular  leukomalacia  and hypoxic-ischemic brain injury alters mechanisms mediating
hypsarrhythmia. Eur J Pediatr,1997 ,156 :236-238. neuronal glucose transport. Am J Physiol Regul Integr Comp
Shi Y, Jin RB,Zhao JN, et al. Brain positron emission tomography Physiol ,2004,286 : R273-282.
in preterm and term newborn infants. Early Hum Dev,2009,85 [35] Uller PM , Di Nardo A , Goldman JE , et al . Murine Glut - 1
429-432. transporter haploinsufficiency ; postnatal deceleration of brain
Kusaka T , Ljichi S, Yamamoto Y , et al . Changes in cerebral weight and reactive astrocytosis. Nurobiol Dis,2009,36:60-69.
glucose metabolism in newborn infants with cerebral infarction. [36] HardyOT , Hernandez - Pampaloni M , Saffer JR , et al . Diagnosis
Pediatr Neurol ,2005,32:4649. and localization of focal congenital hyperinsulinism by '*F-
Batista CE , Chugani HT , Juhasz C , et al . Transient fluorodopa PET scan. J Pediatr,2007,150:140-145.
hypermetabolism of the basal ganglia following perinatal hypoxia. [37] Johnston MV. Plasticity in the developing brain : implications for
Pediatr Neurol ,2007 ,36 :330-333. rehabilitation. Dev Disabil Res Rev,2009,15:94-101.
Thorngren - Jerneck K , Ohlsson T , Sandell A , et al . Cerebral [38] Brenner DJ,Hall EJ. Computed tomography :an increasing source
glucose metabolism measured by positron emission tomography in of radiation. N Eng J Med,2007,357 ;2277-2284.
term newborn infants with hypoxic ischemic encephalopathy. (ks H #9.2011-09-08)
Pediatr Res,2001,49 :495-501. (Z'Kj(éﬁﬁﬁ; REE
Azzarelli B, Caldemeyer KS, Phillips JP, et al. Hypoxic-ischemic
encephalopathy in areas of primary myelination ; a neuroimaging

¥R REGT AR, S R F B Fo e B B fo b i g% 37 £ )UJE P F-FDG PET 24469 16 RAF R [J/CD]. F 4 is R E 0P 4 & . ¥ F 42,2012,





