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Amniotic fluid (AF) was obtained at 18 weeks gestation from a 
woman who had previously given birth t o an infant with galacto
semia . The AF cells were cultured and examined for activity of 
galactose-1-phosphate uridyl transfe rase (transferase) by UDPG 
consumption assay . No activity was detectable as compared to 
activi ties of 30.8 and 56.0 UDPG consumed/hr/109 cell s in 
two AF cell control lines. Afte r term delivery t he i nfant was 
found to be heterozygous for galactosemia with erythrocyte 
trans ferase activities of 11.8 and 10.8 UDPG consumed/hr/ 
gm Hb (nl 22 ± 3. 7). He had normal galactose tolerance t o milk 
ingestion. The AF cells from the proband were recultured and 
again had no detectable transferase activity by consumption 
assay. However, activity was detectable (2 . 4 vmoles UDPGal 
formed/hr / 109 cells; nl 2.0 - 24.8) by a radioactive method. 
These same cells had normal galactokinase activity (1.32 mU/hr/ 
109 cells; nl 0.61- 1. 30). The AF cel l line from the proband 
most resembled fibroblasts but grew in a lacy pattern and never 
became confluent. 15 AF control lines had transferase activity 
of 10.1 - 34.9 by consumption assay. There was no correlation 
with cell type (epithelioid vs. fibroblast) or with state of con
fluency. Prenatal diagnosis for galactosemia may be falsely 
interpreted if the UDPG consumption assay is used and the fetus 
is heterozygous for galactosemia. 

FUNCT IOIIALLY ABNOIUIAL fo<:zfl) IN 554 CYSTIC FIIIIUISIS (CF). E--1 Sh!plra, Christine 
. Martin* Mid fti?. liMier. Nort'-wm Unlv .• "-d.Sch. 

Chlldl'llft's "-rial Dept. of Pediatrics, Chicago. 
PNVIous stucll• In our laboratory have the 

..,.._. of a11 COIIplex In activated pin• of patl.,.. 
with CF (Pedlat. R•· !Q.:812, 1976). Rac:ently we h- cloc-ntecl 
dac:,...ed COIIplex foraetlon of CF o<zM with various endoprot-• 
• COIIpared to norael CF haterozygotn gave lnter.cllata 
valun (Biochetl. Blaphys. Res. c-n.1!:864, 1976). This study 
was undertaken In order to further characwrlze the dlffarancn 
In the "':zfl ff'OII CF patients " COIIpared to no,_ I control•. The 
kinetic propartl• of purified "<zM ff'OII 3 healthy donors •ra 
COIIpared to those of¥ ff'OII 3 patients with CF. The binding 
affinity of ¥ to bovine trypsin - det.l"'llned ff'OII Ita 
lnhlbltl011 of benzoyl-arglnh• ethyl •wr hydrolysis by trypsin . 
A typlcsl Inhibition was obtelned with • Kl value of 
6 x lo-7 M for norael ¥ and of 3 x lo-6 M for CF The 
value for GCzM-trypsln c:o-.tlex for this substrata was 5 x 10- M 
for norael "":zfl•trypsln COIIPiex and It x lo-5 M for the CF 
COIIplex. Upon Incubation at 380 C, the no,_l 
COIIPIP greclually regained partial activity t-rcts high 
•lacular •lght substrate and to soybean trypsin 
Inhibitor Inhibition. In contrast, this ph- could not be 

with the CF OC:zf!·trypsln COIIPiexn. 
TheM studl• provide eddltlonel evidence that the "":z"· In CF 

Is functlonelly abnorael and provide an explanetlon for the 
prae- of the various CF factors of a polypeptide netura. 

55 5 S·MERCAPTOPYRUVATE SULFUR TRMISFERASE DEFICIENCY. THE 
EUZY11E DEFECT Ill S•HERCAPTnLACTATE CYSTEIUE DISULFID

URIA. VIvian E. Shih, Mlrlem 11. Lisa Fitzgerald and 
VlrRinla HOnedlfkova, Harvard Red. Sc I, Mass. Gen. HOsp.,Oept. 
of , eurol., Boston, and 1·/rentham State School, 1/rentham, Mass. 

The disorder 8-mercaptolaetate cysteine dlsulfldurla was first 
Identified In 1968 (Crewhall et AI, Science 160: '•1'1), and was 
thought to be an abnormality In cysteine metabolism. Current 
understanding of cysteine metabolism Indicates that cysteine Is 
mainly degraded to lnor9anle sulfate (60-Bot total urinary sul
fur). Thiosulfate constitutes <It of the total sulfur output. 
In the latter ease cysteine Is first converted to B·mereapto
pyruvate (SMP) by transamination. The transfer of sulfur of 
to sulfite to form thiosulfate, or to other anions Is mediated 
by SHP sulfur transferase. A deflelenev of this enzyme activity 
could be the cause of 8-mereaptolaetata cysteine dlsulfldurla. 
8P1P sulfur transferase activity was thus studied In the blood 
cells of the patient. Hemolysates were prepared In 
0.02H cysteamine, and 0.02511 phosphate huffer, pH The 
assay condition was modified that described bv Sorbo. 

of SMP sulfur transferase averll!led 2.70 111110les thio
sulfate 2.27 to 3.53) In q control 
hemolysates but was not detectable In the from the 
patient of control values). 

Presumably the liver enzyme Is likewise deficient In this 
patient and this defect accumulation of BHP which Is 
excreted as S·mereaptolactate cysteine disulfide. 
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lNHIBITICll OF PURINE NUCUXYl'IIE BIOSYNTHESIS BY 5 56 AMOrrA: A POI»mAL JIECHANISM PHYSICAL AND 
l'®n'AL RETARDATICll IN CIIIUITC HYPE:RAJ.t.mEMI:A. 

stephen D. Indn A. Schafer Case Western Resel'\le 
Uliiversity ChOOl of Cleveland Oeneral 
Hospital, t:epartrrent of Pediatrics, Cleveland, Ohio. 

Ehzyrre deficiencies of the urea cycle and certain other inborn 
are associated with protein intolerance, eyperarrmJI'lf!ml.a 

and retardation in both nental and physical development. We have 
studied the effect of BIIJIDI11a on purine nucleotide biosynthesis 
to e:xplore a possible nechanism that would relate chronic hype!:'" 
IIIIIIPneml.a to nental and physical retardation. Purine nucleotide 
biosynthesis in rat liver haoogenate was rreasured by 
foll.owing the incorpolttion of 1 G-Foi'!!Bte into total cellular 
purines (de novo) or G-purine base into solt.i>le nucleotides 
(salvage):- Addition of 10-20rrfol NH4Cl resulted in a 30-50J 
reduction in purine biOBynthesis in both assays. 'lbe content of 
5-phosphoribosyl-1-pyrophoaphate (PRPP), an 1J11:>ortant 1nterned1a1e 
in purine nucleotide biosynthesis was decreased 35-50% in liver 
horogenates incubated with 20ntol NH4Cl. Substitution of 5nM 
carbam,rl phosphate (CP) for N!I4Cl resulted in a nm'ked reductioo 
of purine nucleOtide biosynthesis both de oovo (70% decrease) and 
!'rom preforned bases (25-35% decrease). -It:is proposed that 
llllllDn1a stinlllates the production or CP by the rnl.tochondrial CP 
synthetase, which in tum would stinlllate de novo pyr1rn!.cl1ne 
synthesis and result in a reduced tissue content of PRPP 
available for purine nucleotide biosynthesis • 'lhis worlc was 
supported in part by NIH grant ICJ.1 07004 • 

ENZYME THERAPY: EVIDENCE FOR TWO DISTINCT RE-557 CEPTORS THAT MEDIATE UPTAKE AND CLEARANCE OF 
HUMAN a-GLUCURONIDASE. William S . Daniel T. 
Elllott Bell, Frederick E. Brot, and Arnol Ka lan, 

as ngton n v. c . e • , epts. e • , e . , at • , t. us 
Children's Hospital. St. Louis, Mo. 

Specific pinocytosis or lysosomal enzymes by fibroblasts, initially 
recognized by Neufeld and co-workers, displays the selectivity and 
saturablllty expected for a receptor-mediated process. We have used 
s-glucuronidsse uptake by deficient fibroblasts to study this process. 
Previous studies indicated that a-glucuronidase exhibits charge 
heterogeneity and that "high-uptake" forms of the enzyme are more 
acidic than poorly pinocytosed low-uptake forms. More recently, 
competitive inhibition of the uptake process has been demonstrated 
by certain hexose a , hexose phosphates, and yeast mannans which 
contain phosphate . The inhibitor studies, plus the observation that 
alkaline phosphatase treatment destroys the high uptake capacity or 
human platelet a-glucuronidase, suggest a novel receptor on fibro
blasts thst recognizes hexose phosphate on glycoproteins . 

Low-uptake enzyme from placenta, though not recognized by fibro
blasts , is cleared rapidly from rat plasma following infusion . Per
iodate treatment followed by borohydride reduction of the enzyme 
abolishes its rapid clearance . Clearance is inhibited by mannose 
terminal glycoproteins and free mannose. The enzyme localizes pref
erentially in hepatic Kuprter cells . Thus , Kupffer cells appear to 
have a receptor that recognizes mannosyl groups on low uptake en
zyme that mediates its clearance. Identification of such cell-specific 
receptors is likely to be important to enzyme replacement therapy. 

PROPERTIES OF HUMA11 ADULT AND FETAL RED BLOOD CELL 55 8 ARGINASE: A POSSIBLE DIAGNOSTIC TEST FOR ARGINASE DE-
FICIENCY. Elaine B. Spector, D. Cederbaum, 

and Betty Bernard (Span . by E. Richard Stiehm , UCLA Sch . of Med., 
Depts . of Psych. and Ped . , USC Sch. of Med., Dept. of Ped., Los 
Angeles. 

Hyperarglninemia due to arginase deficiency results in a syn
drome of progressive neurological and intellectual deterioration 
and is inherited in an autosomal recessive manner. Arginase ac
tivity is deficient in liver and red and white blood cells. Its 
activity in normal skin f i broblasts is barely detectable and is 
undetectable in amniotic fluid cells. 

Heparinized blood was obtained from rive healthy fetuses be
tween 14 and 20 weeks gestation at the time of therapeutic abor
tion by hysterotomy. Normal adult blpod specimens were used as 
controls. 

The specific activity for the fetal specimens was 0. 35-5.20 
mmoles urea/gm Hb/hr compared to 3.00 in adult samples. The pH 
maximum of one fetal and one adult blood with Mn++ activation was 
9. 5-10.0. In the fetal samples, the activity with Co++ as the 
divalent cation was 83% that of Mn++ at pH 7.5 and 44% at pH 9.5. 
The comparable figures for adult blood were 96% and 63%. Activity 
with Ca++ and Mg++ was minimal for all specimens at pH 9.5 . The 
apparent Km for arginine at pH 9.5 with Mn++ was 14xlQ-3M for two 
adult samples and ranged from 10-l9xlOr3M for four fetal speci
mens. 

Arginase in adult and fetal red cells may be specified by a 
Ringle genetic locus. Therefore, fetal blood may be a suitable 
tissue for prenatal diagnosis of this disease. 
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