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'PHENYLALANINE METABOL ITES IN TREATED PHENYLKETONURIC1237 CHILDREN. Ki mberl ee Mi chal s and Reuben Mat alon,
Un ivers ity of Il l inoi s at Chicago, Departments of

Nutrition and Medical Di et eti cs and Pedi atr i cs.
The levels of the organic acids of phenyl al ani ne : phenyl ace­

ta t e , phenylpyruvate and phenyl l act at e, and the biogeni c amine ,
pheny l et hylamine (PEA) are increased in untreated phenylk et onu­
r i cs . There is no data regarding these neuroto xi c substances i n
trea t ed pati ent s with phenylketon uri a (PKU ) . Ninetee n chi ldren
with PKU , ages 2-10 years were examined for t hese metabol ites .
All chi l dren were on treat me nt with bl ood phenylal anine le vel s
r angi ng from 2. 4-22.2mg/dl. Phenyla l ani ne metaboli t es we re as­
sayed in f res hly collected urine sampl es . The organic acids of
phenyla la ni ne were determined by gas chromatography/mass
spectromet ry and PEA was determined fol lowing precolumn derivi­
ti zation wit h dansyl chl ori de and i solat ion by hi gh per formance
liquid chroma tography. Phenyla lanine metabo l ites were dete cted
i n some pati ent s wit h blood phenyla l ani ne l evel s below 6mg/dl .
When blood l evel s of phenylalan i ne we re 12-22. 2mg/ dl the mean
excreti on of phenyl acet at e was 237.9 , phenyl pyr uvat e was B29. 7,
and phenyl la ctate 2294.2mg/gm cr eati ni ne. These compounds ar e
usually not detect ed in norma l uri ne . Level s of PEA were 2.6 ­
53. Bng/mg crea t i ni ne (normal 0.06-0 .13) . The in creased l evel s
of phenyl al anine metabo l ites in PKU pat ie nt s i s of concer n with
regards t o acceptabl e level s of blood phenylal ani ne in t he t reat­
ment of PKU. Since l oss of academic achievemen t in treate d PKU
chi l dren has been noted, loweri ng the l evel s of these metabolites
may be of importance in t he foll ow-up of chi l dren with PKU.

BONE MINERAL CONTENT (BMC) OF INFANTS OF DIABETICt 1238 MOTHERS (IDMs). Fr anci s Mimouni, William Brazerol ,
Jean Stei chen, Reginald C. Tsang. U. of Cincin nat i.

Inf ants of di abet ic mothers have a higher i ncidence of neonat al
hypocal cemia and hypomagnesemia. Decreased BMC has been reporte d
in di abetic patients , wit h bone miner al izat ion of 10Mhas not been

, syst emat ical ly evaluated. The pres ent st udy was done to t est the
hypothesi s t hat decreased neonat al BMC in IDMs i s cor rel at ed with
poor cont rol of diabetes duri ng pregnancy &with the development
of neonat al hypocalcemia. 54 full t erm roMs & 55 norma l fullterm
control s, infan t s of non-di abetic mother s were prospect ively
studied . Mo thers of 1DMs were cl assified prospectively in 3
groups : group I-st r ict control of diabet es from the fi rst
t rimester, group 2-customjlry control f rom t he f irst tri mester,;
group 1 IS< Z were randomized; group 3- lat e entry (after f irs];
trimester) in th e study. Mate r nal BMC was measured pr ior to
del ivery. Infant ser umcal cium was measured at age 24 &72 hours,
& i nfant BMC at age 3 days. Mu lt iple regress ion analys i s shows
t hat : 1) infant 's BMC is not cor re la te d wi th maternal BMC,
neonatal hypoglycemi a, neonata l hypocalcemia & infant we ight
percentile; 2) IDMs f rom group 2 &3 had signifi cantl y lower BMC
t han IDMs f rom group I (p<O .02); 3) roMs f rom group 1 & control s
had s imilar BMC. It appears t hat decreased BMC is observed in IDMs
&may be prevented by st r i ct cont r ol of diabetes duri ng pr egnancy.
Decreas ed BMC in IDMs does not seem t o play a role in t he
pathogenesi s of neonat al hypocalcemia. We specula te th at decreas ed
BMC in roMs might be in t he di abeti c pregnancy inappropriate
ca lcium supply through the pl acent a. '

DETECT ION Or GESTATIONAL DIABETES IN THE

1239 F I RST TRlMESTER : ABNORMALITIES I N CELL
MEMBRANE STRUCTURE AND FUNCTION . Naomi
D.Ne ufe ld , Lucille Corbo, a nd She rsy

UCLA Sc hool o f Cedars -
Center, Depa rtment of pediat ric s! Los Ang e l e s

. Qe tec t i on ot diabetes (GD i s cur rently
I l m1ted to t he last tr1mester

r
whe r eas t he associated

f e tal a bnor ma li t ies occur ear y in p regnancy due to
distu r banc es in maternal metabol i sm. We ha ve s tudied
3 9 pregnan t subl-ects wi th varying d egrees o f
ca r b o hyd r ate to e rance a t i n t e r va l s during
preqnancy , Heparinized b lood samples ( 10- 15c c) were
obtaIned trom all s ubjects a fte r an overnight f a st ,
f o r s tUdi e s of [1 25JI_ins ulin binding, me mbrane
pho s pholipid l?Ll a nd membrane fl uidity determinat ions
using f l uo r e s c e nc e , po l a r i za t i on (FPl . '

GROUP r P @25 0C PL/PROT
%bou nd/ lO cells lug /mg )

NORMAL ( 2 7 ) 5 . 1+ 1 .2 0. 3 14+ . 0 10 0 . 25+ . u3 .
GD ( 12) 1. 9+. 25* * U. 3 75+ . 00 1* 0 .12+ .Ul*

* *P <0 . 02 , *P <0 . 005 v s NORMAL

The a a t a sutqe s t that a d e t e c t in i nsu l in binding

a nd behavi o r . lbis d e tect ,
slm1 l ar t o t hat seen 1n Obe se , Type II ai abe tic
s ubl'ects i s detectable bet ore 12 weeKS ' gestat i on.
Ear y aetection o t GO, permitting the institution of

mea s u re s o f metaboli c c ontr ol i n t hese
sUb Ject s r s hou l d re sul t in marKed reducti on o f
per 1n ata mor b i d ity .

PLATELET MONOAMINE OXIDAS E (MAO) ACTIVITY I N REYE 'S
SYNDROME (RS) . Stephen L. Newman, Bajhat A. Fara j,
Daniel B. Capl an , Michael Kutner, Farrouk M. Ali,

Julie A. Li ndahl (Spon . by Maur i ce D. Kogut) . Wr i ght St a te Univ .
School o f Dept . o f Ped e and Emor y Univ. School o f Med . ,
Depts . of Radiology , Ped., and Biometry ; Dayt on and Atlanta .

I n pa t ients with RS we have shown that MAO activ i ty was sig­
nificantly re duc ed i n liver and t yramine, dopami ne, norepine­
phrine . epinephr i ne, and oc t opamine were incr ea sed i n plasma ,
urine, and ce rebrospinal fluid. The purp os e of the present study
was to determin e whether generalized MAO dysfunction i s a met a­
bolic abno rmal ity assoc iated with RS.

Pl atelet and l iver MAO ac t ivi t i es wer e evaluated by radio­
enz ymatic technique in RS and cont r ol patients . Pla t el e t MAO
activity was s i gnif i can t ly decreased (p<0.0 25) i n RS pa tients
(n=13) [ 3. 3 ± 2. 4 nmoles of [3H]4-hydro xy-phenylacetic ac id
formed x (mg protein)-l x hr- 1) when compared to control pa­
tients wi thout l i ver di sease (n=8) [9. 8 ± 2. 5 nmol es) and in non­
RS liver disease patien ts (n=9) [9.1 ± 2.0 nmoles). Following
r ecover y pl atel et MAO levels i n RS pa t ient s wer e not s i gni f i ­
cant l y dif ferent from controls . In c ont r as t , ther e we re no s ig­
nif icant diff erenc es bet ween hepatic MAO activities in RS pa­
tient s and t hos e wi t hout l i ver di s ease or non-RS l i ver disease .
Concl us i on : 1) r educed platelet MAO ac tiVi t y is a specif i c ab­
normality i n RS and represents generalized mitochondria l dys­
fun ction; 2) th e pattern of MAO act i vities in platelet and
liver may differentiate RS from othe r hepa topa t holog i c s t a t es;
3) the di stur bance of MAO ac t ivi t y may be res pons i ble f or hyper­
catecholaminemi a and neurologic dysfunc t ion in RS pat ients.

12
..4 1 ALPHA-MANNOSI DOSIS: LACKOF CORRESPONDENCE BETWEEN

EN ZYME ACT IVITY AND COGNITI VE DEVELOPMENT. Rober t
Nol l , Roshni Kul karn i , and Mi chael Net z10ff . Mi ch.

State Univ., Dept. of Pedi at r i cs/Human Development, E. Lansi ng.
Three brothe rs with hepatomegaly and delayed moto r and l an­

guage devel opment were asse ssed bot h bi ochemi call y and cogni t ive­
1y. The di agnosi s of was confirmed by l eukocyte
enzyme assays for mannos i dase which was severe ly defi ci ent i n al l
three , ranging fro m 0.6 ,to 1. 2%of norma l; t hus we ant icipated
t he pat ie nts would be profo undly ret arded as is true i n al l ot her
repor ted cases .

The Ol dest brothe r received intelligence test ing at 44, 54 and
70 mon ths ; t he middle brothe r was te s ted at 37, 40 and 51 months ;
and t he youngest brother was evaluated at 24 mont hs . Res ul ts of
the assessments usi ng t he Stanford-Bi net , McCart hy , Bayley and
WPPSI , showed border li ne to mil d ment al re tardation ( I .Q . range :
60 t o 75) . Durin g foll ow-up evaluati ons, .none of the pat ien t s
demonst rat ed any s igni f i cant changes in te st scores . PrOfil e
anal ysis of McCarthy and WP PSI subt est scor es showed no·di st i nct
areas of strength or weakness .

These patien t s showed mi ld , uniform, non-progress ive intel l ec­
tual defici ts, despite the severe enzyme def i ci ency . They do not
show the expecte d correspondence between bioc hemical and i nte l ­
lec tua l f indings and surpri s i ngly , t hey show no si gns of progre s­
si ve det eri oration of intelligence. Thi s lack of correspondence
may have resulted from enzyme act ivi ty in ot her t i ssues t hat i s
greater than t hat reported i n l eukocytes or because the durat ion
of fol low-up te sting was fOO short . These dat a demQnst rate the
need for systematl c inte1 ectua l eva uatlon of patlents Wlth
s torage di sease .

I NCREASED I NSULIN IN NEWBORN INFANTS OF DIABETIC

12..4 2 MOTHERS (IDM) : EVIDENCE FOR FUNCTIONAL MATURATION
RATHER THAN SI MPLE I NCREASE IN ISLET NUMBER.

Edward Ogata, Norb ert Fr ei nkel, Boyd Metzger, John Boehm ,
Phelps . Nor thwes ter n Univ . Med . School , Dept s of Peds ,

OB-Gyn, Med, Cnt r Endo Metab Nut r , Chicago , I L
We and ot hers have demonstrat ed that cor d C- pept i de! gl ucos e

(C-p!G) is of ten t in IDM. Thi s t s t atic r espons e t o ambi ent
glucose a t birth coul d be due t o (a ) t i slet number wi th norma l
sluggish neonatal funct i on/islet; (b) normal is l et numb er wi t h

fu nctiona l maturat ion i s let ; or (c ) both. We
asse ssed t he se poss ibilit ies by det ermin i ng i nsu lin secretion
dur i ng i .v. g lucose to lerance tests in 45 t erm, healthy , new­
born 10M (Cl ass es A-D). Absol ut e val ues for pl asma C- pept i de
(C- P) and 2 mi n C- P incr ement s above basal wer e used as indices
of acute s ecretory response , i .e. II f irs t phase s t imul a t ed insu ­
lin secretion" and integr ated t i n C- P dur ing 30 mi n following
g lucose as Lnd t c'es of "f i rst pl us second phase stimulat ed secre­
tion ". Absolute 2 mi n C- P value s and 2 mi n C-P increment s above
basal co r r el a ted with cord C- p!G (r > . 672 and . 693; p <,. 00l).
The 30 min integra ted C-P t al so cor r ela t ed with cord C- p!G
(r = 0683; p < . 00l). Mor eover, t he acute firs t phase and i n­
tegrated firs t and second phases cor r el a t ed wi t h rates of gl u­
cose disappearance , Kt ( r = . 579 and . 698 , p < . 001). The da ta
provide t he first demonstration that height ened insulin in
r e l at ion to ambient glucose in newborn I DM r e f l ec t s tru e
functional maturation of exocytosis and t hat t h i s adult-l i ke
r esponsiveness may de termine t he heightened g l ucose t urnov e r
i n newborn IDM.
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