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Sy b EAOWEERKY T 2 =— V7 M VREKBT S

5 a2 — )V 7 I

v RO

M. BHE7 z=—0N7 b YR X D HAELRFEFD
HFa—NT T ARE IR FEEHE O

SRAZEFHMNAMEBE (40 HERD)

MNoOH

B R

(EH 2 48 6 A18H 2=MT)

Sy zBVT, M7 2= -7 b YRE (maternal phenylketonuria, B PKU) 28, FO

r. Gt PKU OEBREF LI, RS v MIRL, BRAPFE 7 2=2-NT7 7= % 3%EIMNT 2 LR
B, 7 == 7 7= kEEEEROBERTD S L-para-chloro-phenylalanine % EER&E5T 3
CrwEOfER L. 75y TR, GEBINTR, MEEOET, 8LU, EBREEEDL. Ly
L, BEEREEYEERSHERRCE, BELECEB R0l 22, B, BIE, BLU, LB
wT, CA SBDET»ROA. 261, REREAN (4°C, M) TH, I, BIETo CA &8O
510 - B PR AEIER TO CA DET 28D, 20k CA REtREI3, 8% PKU OfFics
W, BEEDET 2L 57 LA, e EoERE 2 AgEEIE LGNS .

Key words metarnal phenylketonuria, catecholamine, cold exposure, heat
prodution, L-para-chloro-phenylalanine

FBE7 == — ¥ b ¥ BRIE (maternal phenylket-
onuria, BH PKU) ik, 7 = =—A7 7= VIED
REEIH B 7 = = — N4 b YRRIE (phenylketonuria,
PKU) O f#k» 5& g3 08, AREFHEL LVHF
EETHBICbhbbeT, HER, MEESE /R
e BRE - LBEBEE Lo R BREEET 5 KEM
£TH3". PKU X, 7 ==—N7 7=V KBRIER
(phenylalanine hydroxylase, PH) (ECI, 14, 16, 1) @
R¥EWwWEY, 7x=—)LF F = (phenylalanine,
Phe) 75 Fu ¥ > (tyrosine, Tyr) ~O&FHBROE
wt, FOFEORETIRH R, TTEELIRTR

L7k 3z, PH OERE, THEEERCBIINT
2 —) 7 & > (cathecholamine, CA) fREFR b
BEr5z 5z L0ELoNS. B PKU ksL
<, ZOACKET 5 RR - FERROFMERTREY
was, 7 OREREORIIE, REWICLREOL
CLEEASETHL. 22T, SEE, B PKU
WELFOERSERREL, Bik0 PH OREY,
e IR — B4R R HAIC B 1) B MR FE - CA 3 i
BRI RIZT RS 0T, FHlcRELL.
PH [HEOEEMLFLEKT, 70 KBLE
$£ (tyrosine hydroxylase, TH) (ECI, 14, 16, 2) O

Abbreviations: a -MT, « -methl-para-tyrosine; BAT, brown adipose tissue; CA,
catecholamine ; DA, dopamine ; E, epinephrine; NE, norepinephrine ; NST, nonshivering
thermogenesis; PCPA, L-para-chloro-phenylalanine ; PH, phenylalanine hydroxylase; Phe,
phenylalanine ; PKU, phenylketonuria ; TH, tyrosine hydroxylase; Tyr, tyrosine
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EpFeRETHECOLTY, e TRAL.

B & UFE
1. 7x=—04 b »RE (PKU) REETLOLF
B

1. JEEIRZ v b

Wistar JEEHEREWES v F 2L, 7x2=—17
3= (phenylalanine, Phe) 8 S U7 2 =— 17 7 =
v KB4 {tBE%E (phenylalanine, hydroxylase, PH) O FH
X ThH D L-para-chloro-phenylalanine (PCPA)
(Sigma, St. Louis, U.S.A) BT ® e HAED
+, PKU DEEBRETF NI DOV THERE L. ©, &K
BAi0.2% 7% % & 5 Phe FERIIL 728 (0.2P #9),
@, @Qwhnz, PCPA 20mg/100 g body weight % [
H 4 EIRERERR S LB (0.2PCP #), ®, 7 v I H
S () vy VEER, HA) 12 3% Phe BIRMIL

RE P #), @, @iz, 20mg/100 g body
weight ® PCPA #F B 4 AR S L 8
(3PCP #) D 4 BEEHEL /.

g7, FuvrKEBR{LEER (tyrosine, hydroxylase,
TH) *EELRBEE LR T D, Fu vy
(tyrosine, Tyr) 8 & F TH OBHEF TH 2 « -
methyl-para-tyrosine (@ -MT) (Sigma) 2L TD I &
RAEDEREREF LI OV T b H#HE TREL
7. ®, FREAAKZ0.2% %% &> Tyr ML B
0.2T #) ®, ® Mz, 10mg/100 g body
weight ® «-MT 2FEH 4 EEEAKRES L8 0.2
T™MT #), @, 7 v bAEER 3% Tyr 2EMLE
#QOT #), ®, @iz, 10mg/100 g body
weight Da -MT 2B H 4 BIBEEAKRES L 8
(3TMT #) 28&EL Iz,

WIFRICH L Th, EAEERMO b O £
CE) L.

60Ty M ET—T VIR FICHE, TAEKRK
SOBMU%, FEEREEL L. #kie, Ebic
ethylenediaminetetraacetic acid A D HEE B L
L, Bohzmifi —20°Cic THFAE, Phe 8L U
Tyr R # L. /2, g 9 & D0.15ME1k
AVTLAEBOTHREY 2 24— M, 16,000X 42T
I572%:0, k52T PH EiExHiEL 2.

2. WiR7 v b

Wistar 4 5 v b & Lipton &0 FE? g
PCPA ZA\vy, LITOHFETEME PKU EBEF L%
R L 72

HIRE 2B 5% 358Ic» ), 20mg/100 g body
weight © PCPA %R H 6 EEREAES L7 (CP

= b RETL 555

). RALEciz, 7 v A#ER L-Phe (RIEH
B, KR % 1 %NS L -8 (IPCP 3%), 3 %
#5782 BPCP B), 81U, BEENEHIZET

3% Phe HiNAO A &5 L7 QP 8) 2;EL 12,
FEMBEERRIOREE (CH) 2BEE L L. HARRE
FRA—7"—YRTABTL, EBRET 2 CRA—REHOK
ekl iz,

BES v bD1/3%4% 9 BEIC, 1/3%24£%22HH
WERTIWT, /2, BD1/334E%K22HEHC4°C3
REESRER, WEBBRL, KB B% - LHs &
U FR® @I HES (brown adipose tissue,
BAT) DEEB LU CASEOME, 2610, BHE
BRIBO KK - 8% - 05 - BAT © CA 2EOKE
oW THHEL:.

II. AEFE

1. 7z==A77= (Phe) BLUF v
(Tyr) OHIE

Phe 8 & U Tyr &, 7 3 /EBEBHSHTHE LKB-
4150 (LKB Biochrom, Cambridge, England) % FH»
THIEL 7.

2. 7x=—0V7 7= vkELEER (PH) HiEOH
E

McGEE & DA Icf v, UTOAETHEL 2.

FEY xix— b EF0.2ml £ 100mMY »EH Y v
LHEEYE (pH 6.8), 10mM Phe, 0.75mM 6, 7- 2 F
-5 6,7, 8F ok Fur7Y >~ (Sigma), 5.0
mM Y54 XA b—) (Sigma) CHEAELIZHD
0.8ml LRE, BBLAMS, 25°CT205014 > ¥ =
~— D%, 1.0ml D12% (v/v) ZEACEER 202 K
BT Y, 00KE. HE, B&L#&, 3,000
rpm T1043&.0, £ 1.5ml 2 BT Tyr #{E
L, PH EERKD . Tyr OIE L, Udenfriend &
DFEICE -7,

3. #7a—73v (CA) ORIE

CAiz2wTidk, 1M AL <, Shimadzu
LC-5A (Shimadzu, Kyoto) % fi\», EBRLFER BT
LrEEBE I o NI 7 A —HRICE D BEIELT:.

4. BEHBEDOEE

EEEE L, tonein TP 3% (Otsuka Assay Lab.,
Tokushima) 2k v, FEL 2.

. FORERE, #EFHNREOCRE

UToEEIED &, BELHEL .

1. &

ETEBEFEHEY, BRTICTHZEL:.

2. (AE

3. BREREE



4. BRI

IV. ¥EEHFHnE

R, PYERRETRL, PHEOEDORE
3 —TEEB S AR, Scheffe 0 LB 21TV,
fERES BT b2 THEE L.

214 -}
1. Zx=—04 b 2 RE (PKU) ERETLOHE
BoME k1)

A PKU EEBREFLVICHEZ > T, ERRZ Y b %
Fivy, PKU EEE FAEROBEREEZREL 2.
HEEARE L LTI, X (CH), 0.2% Phe 0 &% &%
L7zbD (0.2PF), 0.2% Phe & 7z =— V7T 7=
KE{LBEE (PH) OEEHITH % L-para-chloro-phe-
nylalanine (PCPA) #5276 ® (0.2PCP ), 3%
Phe # &L= b D (3P #), 3% Phe & PCPA %
52750 (3PCP B &{ERkL, HEgL:.

4% Phe EX* R 2 &, 3PCP BETO A 700302
umol/l E&EL, FOEZIES>DENFZVHOD, C
FEOD 669 gmol/l iCtEL, BLZLETH- 72
(p<0.01). L# L, 3PCP BTk, M3 Tyr BEY
171+54 gy mol/l & CE®D 49+ 6 pmol/l @ 3ELE

PCPA % L7 0.2PCP BB Xk 3PCP # =
n#h 1.8+0.5nmol/min/g liver, 1.6=%0.5nmol/
min/g liver &, CEIZBF % 4.940.3nmol/min/g
liver IZtELEBHICETLTED (p<0.01), 3 P
4 3.340.5nmol/min/g liver L{EF L T /e izt
L, 0.2P #T18.0£0.3nmol/min/g liver &z
L TWwi (p<0.01).

—%, TH #HET 2 o-MT 2HVWRERRZTE,
Mm#% Phe BEREERELERDRL o7,

INSDER LD, PKU OEBRET L E LTI,
Tyr 28FW 2 & 27T, 3PCP #XRLETTh-
e T, B PKU EEE FAVERICE, Z0%4%
HAwsZeicli.

. 8 PKU SREFAL 0N HE L -BORE,

HEPHRE, BEARCRIEITER

PCPA LEIEIRT v b (CPE) DWW T, BEitlY%
Phe %8%HZRML - b @ (LPCP #), 3% Phe %
Wil b o BPCP #), B XU, Phe OFM,
PCPA fB & 12T bl wiEE (CH) © 4B
SnT, HELMFORE, WRENEE, 810,
EABRBUCL2AM, BBOMBRYEOEE AN
7.

HIIL Tuade (p<0.01). %7, PH EfxA3 L,

1. RERM (E&2)

Tablel. Effects of L-para-chloro-phenylalanine (PCPA) or o -methyl-para-tyrosine
(a -MT) administration together with dietary supplementation of phenylalanine
(Phe) or tyrosine (Tyr) on plasma Phe and Tyr levels and hepatic phenylalanine
hydroxylase (PH) activity in nonpregnant female rats

Grou n Phe Tyr PH activity
P ( mol/l) (¢ mol/1) (Tyr nmol/min/g liver)
C 4 66+ 9 49+ 6 4.9£0.3
0.2P 4 60+ 11 63+ 8 8.0£0.3%
0.2PCP 4 92+ 23 63+ 9 1.8£0.5%
3P 4 65t 5 58+ 9 3.3%£0.5%
3PCP 4 700+302% 171544 1.6+0.5%
0.2T 4 68t 8 61t 8 6.3x£1.1
0.2TMT 4 66t 5 56+ 3 6.7£0.6%
3T 4 68+t 14 92+11% 4.8+0.7
3TMT 4 75+ 9 117+ 9% 4.2£0.5

C, control. 0.2P, dietary supplementation of 0.2%¢ Phe. 3P, dietary supplementation
of 3% Phe. 0.2PCP, dietary supplementation of 0.2% Phe with 4 times intraperito-
neal injection of PCPA (20 mg/100 g body weight) in alternate days. 3PCP, 3%
Phe supplementation with PCPA injection as same as 0.2PCP. 0.2T, dietary
supplementation of 0.29% Tyr. 3T, dietary supplementation of 3% Tyr. 0.2TMT,
dietary supplementation of 0.2% Tyr with 4 times intraperitoneal injection of a-MT
(10 mg/100 g body weight) in alternate days. 3TMT, 3% Tyr supplementation
with a-MT injection as same as 0.2TMT. n, numbers of animal tested.

Values are mean + SD. vy, P<0.05; %, P<0.01 vs control.




Z9 b ERAVERERN7 2 =— A7 b VRIEIT

3pCP BTld, 4£1RI16EH 26.8£1.8 g, 22HH
57.142.6 g £, ZRERMERD 34.0£3.0 g,
47.6£3.2 g & DEECE» - (p<0.01). LaL,
woBTIX, IPCP BO4#®IBEET28.9%1.68 &
Empote (p<0.05) DEFE, NELOMICEEZR
Fpirhrolz.

9. BEERRSHI (1, BB

WEROEEY, £HRIHBE» 517 B W » 7 THIR
L, M oMcERRER o7z,

3. BERSHERD ®1, TR

wFROEEL, £BITHE» 6 22HB w BB R
HELTEY, NBEEOMCBERELRER L, -7z,

4. iR (FR2)

£HI6AB BV T, HEE36.6+0.3°CTH -
roizxtl, 3PCP BTi335.6+£0.3°C, 3 PEETI
36.0+0.4°CLEAEBTH o7 (p<0.01, p<0.05).
£%0HABE T, MERE37.410.2°CicxdL, 3P B
26.1+0.4°C R D {EH» o o8 (p<0.01), 3PCP B
TR37.220.3CE BB L OMCEREEI k1o T2,

5. KIK-BIB -0 - ERHIwaiEHER
(BAT) DEEB I U T a—1LT v (CA) &8

KUOBBICOWTIX, £%IBH, XEFEL80:
36mg, 3PCP B£512+33mg & 3PCP BT/ & LFA
whot:dt, ARERRD oo, —7, £
NHETIX, #h7h 1085+32mg, 1035+ 32mg &
3PCP HTHBEC{E2 - (p<0.05). £/, CA&&

Table 2. Body weight and body
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STARTLE REFLEX
a

1 1

18 20

14 22days

AGE
Fig.1. The time of eye opening (upper panel)

and startle reflex appeared (lower panel). O,
C n=8); @ CP (n=9); @, 1IPCP (n=9); A,

16

3PCP (n=9). These abbreviations of the
experimental groups, see the footnote of
Table 2.

temperature in offsprings from PKU

mother
Age Body weight Body temperature
(Gays)  Crow n @ (C)
C 8 34.0x 3.0 36.6+0.3
CP 9 33.3x 1.8 36.6+0.3
16 1PCP 9 28.9%+ 1.6% 36.4%0.2
3PCP 9 26.8+ 1.8% 35.6+0.3%
3P 5 33.6+ 5.9 36.0+0.4%¢
C 8 47.6% 3.2 37.44+0.2
CP 9 45.9= 5.9 37.0x0.4
22 1PCP 9 45.9+ 3.7 37.6+£0.3
3PCP 9 37.1% 2.6% 37.2+£0.3
3P 5 45.5+11.3 36.1+£0.4%

C, control. CP, their mothers were injected 20 mg/100 g body weight of
PCPA 6 times in alternate days from 2nd to 3rd pregnant period. 1PCP,
their mothers were given dietary supplementation of 1% Phe and injected

PCPA.

3PCP, given dietary supplementation of 3% Phe and injected

PCPA. 3P, given diet containing 3% Phe. n, numbers of animal tested.
Values are mean = SD. %, P<0.05; %, P<0.01 vs control.
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oW TIRAE%22H B O norepinephrine (NE) & &
2%, RHEEEED 121+ Sng/g brain izxfL, 95+1lng/g
brain & 3PCP #T{E» o7z (p<0.05) (X 3).
B®o CA 28134 %IRAET, NE 235 8EE 141
+22ng/gland izxf L, 90+ 9ng/gland & 3PCP T
{E < (p<0.05), epinephrine (E) T, EEERXTAD
HVuyoo, FHFN 442+67ng/gland, 360+42ng/
gland & 3PCP BECEWEAIH -7z (F4).
DEER, 3PCP Bicsw 4% oHH, 22HBE

Yy, FNFN69E 5mg, 165-12mg & CEED 92+ 3§
mg, 262+20mg WL LEREICEL o 72 (p<0.05,
p<0.01). L»L, OfF® CA &&% NE TRz L
4% 0HHE, 228H: b 3PCP B ML OB
i, EELREEzEDE»o7. P BOLKIAR
TR CECHE R, LDEED 134+ Tmg LEL (pg
0.01), NE &EIZ{E» o7 (p<0.05). 72, 4%2A
B 2080 NE 813, CP B, 1PCP #cC
BLE»-7T (p<0.05) (F&5).

Table 3. Cerebral weight and catecholamine content of offsprings from PKU

mother
Age Grou o Weight Norepinephrine (NE) Dopamiﬁe (DA)
(days) P (mg) (ng/g brain)
C 4 580136 52+ 2 128+ 9
CP 4 57727 55+ 6 125+ 9
9 1PCP 4 565+14 53+ 7 10810
3PCP 4 512+33 53+ 3 121+ 6
3P 4 616+63 59+ 8 114418
C 4 1085132 121+ 5 267+54
CP 4 1043435 121£10 270436
22 1PCP 4 1047£35 104+ 7 259+21
3PCP 4 1035+32v%¢ 95+11%¢ 252429
3P 4 1085£12 112+ 4 319+£25
Abbreviations of the groups, see the footnote of Table 2.
n, numbers of animal tested.
Values are mean + SD. ¢, P<0.05 vs control.
Table 4. Catecholamine content in the adrenal glands of

offsprings from PKU mother

Age Norepinephrine (NE) Epinephrine (E
(dayy ~ Crowe m pinephrine Ctady e &
C 4 141+ 22 442+ 67
CP 4 126 10 382+ 18
9 1PCP 4 118+ 19 4061113
3PCP 4 90+ 9% 360+ 42
3P 4 116+ 14 483+ 45
C 4 548+ 44 1272+354
CP 4 433+164 1029489
22 1PCP 4 636+ 66 1710183
3PCP 4 548+ 65 1126186
3P 4 4471256 6631356

Abbreviations of the groups, see the footnote of Table 2.

n, numbers of animal tested.

Values are mean =+ SD. vy, p<0.05 vs contol.
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Table5. Heart weight and NE content of offsprings from PKU mother

G 9 days of age 22 days of age

Toup Weight(mg)(n) NE(ng/g tissue)(n) Weight(mg)(n) NE(ng/g tissue)(n)
C 92+ 8 4) 234+11 @) 262+20 (8) 318+62 @)
CP 93+ 7 ) 181+31 4) 319+40 (9 19053 )y
1PCP 9712 @) 20347 @) 274+20 (9) 183+13 @
3PCP 69+ 5 (4)¥y 225+18 () 165+12 (9% 41761 )

3P 134+ 7 Wk 15716 @)Yy 32559 (4) 263+50 (4)

Abbreviations of the groups, see the footnote of Table 2.
NE, norepinephrine. n, numbers of animal tested.
Values are mean + SD. vy, P<0.05; %, P<0.01 vs control.

Table 6. Brown adipose tissue (BAT) weight and norepinep-
hrine(NE) content of offsprins from PKU mother at 22 days

of age

G BAT weight Total NE NE
roup (mg) (n) (ng/BAT) (n) (ng/mg BAT)
c 104+10 (8) 119+21 (@) 1.13+0.14
CP 124+20 (9) 90+ 4 @ 0.790.26
1PCP 98413 (9) 128+14 (4) 1.2740.17
3PCP 63+13 (% 118+16 () 1.64%0. 26+
3P 120425 (@) 129421 (4) 1.1340. 14

Abbreviations of the groups, see the footnote of Table 2.

n, numbers of animal tested.
Values are mean + SD. +¢, P<0.05; %, P<0.01 vs control.

BRAIN ADRENAL HEART BAT
GLAND

. 1o 700 __4oo 140
: - T
2 120 £ 600 £ 300 2120
2 & = =
2 x = 2 3
= 100 = 500, =200 L< = 100
7] o LY [¥Y]
= = = = *

80 () (5) WD{ @ A lﬂﬂf @ 5 80 sy &)
_ 22°C 4°C 22°C 4°C
2 350 * 2000
g T
= 300 « B 1500
= =
=t =
8 250 =4 1000

@ (5 @ 5)
fg S S T T g
22°C 4°c 22°C 4°C

Fig. 2. The effects of cold exposure (4°C, 3 hr ) to catecholamine (CA) contents
of the brain, adrenal gland, heart and BAT. O, C; @, CP; B, 1PCP: A,
3PCP. These abbreviations of the experimental groups, see the footnote of
Table 2. The parenthesis in the figures are the number of specimen. Y,
p<0.05; %, p<0.01 vs CA content at room temperature (22°C).
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BAT owTid, £B2HATOEEY, MR
104+10mg, 3PCP P£63+13mg & 3PCP HETHEWK
Erof-DizafL (p<0.01), CA Z&Ix, NE THE
#2%1.134+0.14ng/mg BAT, 3PCP # 1.64+0.26
ng/mg BAT & 3PCP BETE» - 7z (p<0.05) (36).
6. L RBHIRD CA FE0EH (H2)
KT IE A BEED NE Z{ET (p<0.05), F—s¥3 ¥
(dopamine, DA) REB 2RO Lo lDITH L,
3PCP #m NE 1032 W ¥, DA 288MEFRL
7z (p<0.01).

BiE T, WBEO NE 3ET (p<0.01), Eii
T of-0icxtL, 3PCP #Tid NE, Et b
@D aho7z.

LECOLTIREREE Y NE &bz <, BAT O
NE BHBETHEELE B 202D L,
3PCP #TIZETL TWwiz (p<0.01).

% ®

BT z=—n 7 b RE (81 PKU) OREET
NELTHE, XMW D5 TWwS . #IH
i3, KBEO7z=—n7 5= (Phe) B THEAL
Twizp™®, B2 s b MBI AR L i
roREEHLTW. v T, L-para-chloro-phe-
nylalanine (PCPA) ##" 72 \» L Phe * DHRATH
WhEBREFAPREDbLNL, BT, 7=2=2—0V7
5 = kB LEEE (PH) oL &V BRMEORHVEE
#|T®H 5B, «-methyl-phenylalanine Z 7z D"
% phenylacetate Z W REIEF b Rohn
2. Z#3, Chang 522 X 5 PCPA 360 mg/kg ©
—ERE L, ZOFBENEELRAT LD,
W3IHO1LOBTHS 100mg/kg %, TIRE2ED
v Mz 3 EEENES T 5 FTRERETZ o
2%, ZOBO PCPA QBB EL Y T, FORF
N2 EEITD R » -7, £72, Brass 51K 5%
LnEBEFLE L THERENS, BFAPN.5% a-
MT BL183% Phe 22 CHET2HED AW
LREER LT o7, BEOFEIEHSHAY TR
otz - T, &EIE, PCPA & Phe 2#fFiIc L %
HERE T EEEA L 248, Vorhees 5 b, ZOHE
2, BEOELEZS, B PKU DEBREFLELT
i3, BbsablunEBXTnEY,

& [FEZEE 1L, PCPA 2 Aw/-Ex O PKU £
EFALET Y P THERL, W D»ORIERS T
#3, fHE PKU OEBEF L ELTR, TTTHAEP
AM 3% Phe BIMICHNZ, 200mg/kg body weight O
PCPA WH 6 EEENENOMEAED D, &bH

YIThot. ZOBTIE, BFESIUR - 02Y, K
BOBRENBICLL TEL, RERENXZDon
fo. RBEDOWTIE, B PKU v b T, RRDE
W B D, EABLOBOFRMERICEEbs
rubh T2 ERESEERHER (BAT) cont
b, FOEBRNBLIVE,. ATI-NTEY
(CA) D&EBERR2 L, MBIURBTIR / vx
7Y > (NE) WET %287, 0L 2E iz, &
# PKU 128w T, CA Ricflo b ORENEET2
CrERBTALDOEEZLONDS. B FTYH, PKU
BORMzE T, NE R R—s32 > (DA) OFENE
Motk &85 McKean OEY 295 2 13 »,
Curtius 5O mME &, R CA RNBMEWEAE
L, 2QETE2HEALTHS. LoLass, #i,
B NE oS8l Tk w3 Db H31E» 1
itk NE, €270 (E) £ bElddhrokt
WHRES H DM, —EOMEEERL .

SEEEZ, CA OBEENEIEE 42 BT, &Y
BEN®O CA OLBZ >V T OB L7z, —§K
W, BEARBEORRRNCE, &7, F&528E
4 (nonshivering thermogenesis, NST) OB, E
&, NST TE»RZZVEEIC, SR L HE
EpbsrInTwa?. BREHMEZ v TR,
NST OAERsHE BAT 82 0&E2B-THY, L
2y, ESWNSTRIENSVWEZOEEREL, K
EHITIIN60BIC b ET A EEDNTWEY. 2L T,
NST i L2 BELA*RAFT 2L 2EFIE CATh
D, BT EDDIF NENELBEEL T2 EEL
SENTW3.

LirLeass, PKU 7 v Mok T 2 iR ACH
TAEBRWZBERIRY 500, B LROEEOR
Bk, B PKU 5 v b CRINBRIL, Z5E
BIraREETREECKEL> 2. £/, 5H
DR TRLE LS 1, BESENRTOBMYE PKU
Sy hicBIF2 CASBOE, MEELD, AN
YEIB BV TIEEME, BAT kB0 THED ER
LTz, Zhid, KNS X CEIBTo CA DRHE
= 37, RELDRBETHS BAT TO CAHE
DOFEDER L bBERTX 3.

CnEd3, BATOE 7 c=— V7 7 =M
13, 1F0 CA REBIR, &5, BEERICLREL
BHERIZL TS ZENHLENTDH S8, HgeEE
ZOMOEROFER L OEEN 2 FRBAFKIZOLT
i, oM EETS. LarLlkds, CA DI
B sEREEMEOV LD LT, EERRAL
HoTWBdZr3EZ25LE, AEREL b e 0B
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ErETAL0OEEDLNRE. 5%, HEEEOLE,
REshBELbIC, MEEECBT 2 CA DT
BEBBEL»ICED I EMNHAFANS.

® N
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Abstract

The effects of maternal phenylketonuria (PKU) on the physical development,
homeothermic maturation and catecholamine (CA) metabolism of the offspring were
examined. Experimental PKU was produced by the administration of phenylalanine
hydroxylase inhibitor, para-chloro-phenylalanine, together with dietary supplementation of
3% phenylalanine during gestation. The offspring showed a reduced body weight gain,
cerebral weight and low body temperature. No significant change was observed in the time
of eye opening and the acquisition of the startle reflex. The norepinephrine (NE) contents
in the cerebrum, adrenal gland and heart were decreased. After cold exposure (4T for 3
hours), the NE contents in the cerebrum and adrenal gland were increased but decreased in
brown adipose tissue. These alterations in CA metabolism in maternal PKU offspring
appear to induce reduced heat production and may be one of the causes of the mental
deficit observed in them.




