
565 NEW METABOLIC PRODUCTS OF L-CITRULLINE AND 
L-HOMOARGININE. Ronald W. Wilson, Richard Thompson, 

and Arthur F. Kohrman. Michigan State University, College of 
Human Medicine, Department of Human Development, East Lansing 
48824. 

Several clinical conditions associated with hyperammonemia 
are also characterized, in part, by elevated serum and urine 
levels of citrulline (C), homocitrulline (HC), and homoarginine 
(HA). Our previous studies on 14c-ureido-HC revealed that HC 
was converted by rats and mice, and, in vitro, by L-amino acid 
oxidase to a cyclic derivative (Fed. Proc. 35:1478, lg76). We 
now report mass spectrometric data which indicate that an 
L-aaino acid oxidase product of (C) is also· cyclic. 

L-HA is also converted by rats and mice, and in vitro, by 
amino-acid oxidase to yet another unreported 
HA .etabolite does not react with ninhydrin but does form a 
hydrazone with dinitrophenylhydrazine, and thus, may be a 
strailht chain molecule. Enzymatic studies suggest that these 
a-keto derivatives are formed, in vivo, by transamination 
reactions. - --

These newly discovered metabolites may represent significant 
pathways for the disposal of HC, C, and HA in clinical 
situations where they accumulate. 

CQoiPARISON OF SElUI PmJVATE-KINASE (PK) .AliD CREA-566 TID-l'Hall'IIOKIRASE (CPK) IN CARRIER DETECTION 01' X
LlliKED MUSCULAR DYB'l'ROPIIIES • MayaDa Zatz I larry J. g:aif}ro, Michael M. Kaback and David s·. Campion. Univereity at 

ornia, Bai'bor General Boapital, Dijilartment at Pec!iatrica 
and UCLA, Center tor the Health Sciencea, Dapt. Med ., Loa AnpleB. 

Serum PK and Cl'!C determinatiOIII have been carriad aut in 172 
individuala,including 50 nor.J. controll, 68 patienta with a va
riety at IIIIUrollllcular df.aordara and 50 relative• at pa
tient• with the X·linkad tOl'llll at DUicular to contirm 
cl1111cal diapoaia and to aval'Uate heterozn;ote detectiOD in po
tential carriera. In c011trol individ'Uall the - activity(:ts.D.) 
tor l'!C ia no duterencea between the aexe .. 
and tor CPK 5.5-t:1..9 Sisma unite tor ta.J.ea and 8.6i5,0 tor malea.. 
In 2l patient a with Duchenne dyatrophy the range at l'!C b 7 ·3 to 
l50.41 and in 9 with the Becker type tr1111 2.5 to 148.7. All had 
aianiticantl;y elevated CPK leveli.Six patient& with the tacio
acapul.o-hulleral torm at dyatropby( includiiiS ODe vi th a probable 
d1qnoail) had increaaad l'!C levell,vhile only 3 bad elevated CPK 
levell. In 8 obligate carrier• at the Duchenne gene,7 had levela 
above tha nor.J. range, and 5 had elevated Cl'!CI. Incre .. ed PKI 
vera taund in 9 at the 16 lllothers at isolated easea, 10 at 14 
patient•' ailtera and 2 amo1111 6 other tcale 7 te
•le• in theae three graupa had increased CPK activity. Two at 4 
obligate carrier• tor the Becker gene bad an inareeae in both l'!C 
and CPK. TbeH data auggeat that the aaabined uae at PK and CPK 
determinationa enhance the capability to diacriminate carri
ere at the X• linked muacular dyatrophies. 

6 7 VALINE 'roXICITY IN INTERMITTENl' IIRANCHED-QIAIN I<E'ro-5 ACmURIA (BCICA) WITH ATYPICAL DECARBOXYLASE ACTIVITY 
Willlam B. Zi Richard J, Allen Vir nia C, Hieber 

Univ. Mich. oap., euro no ec ons ep , nn or. 
In BCKA, leucine (Leu) metabolites are generally considered the 

cause of the toxic encephalopathy. An infant with intermittent (I) 
BCKA (thiamine unresponsive) demonstrated severe CNS toxicity to 
valine (val). This child bad marked symptoms with serum leu levels 
c7,0 mgt; 7 other children with classic (C)-BCKA had no acute 

symptoms with serum leu<lO mgt, Oral load teats (100 mg/kg) with 
leu, val and iso-leucine (i-leu) in 2 children with C-BCKA caused 
no symptoms; the same teats in the I-BCKA child caused severe tran
sient obtundation, EEG changes, lactic acidosis and hypoglycemia 
with val but no effects with leu or i-leu, Peak serum levels for 
each amino acid were similar in all children and always ... 16,0 mg%, 
Cultured fibroblast from children with C-BCKA show increasing de
carboxYlase increasing substrate concentrations for 
Leu-l-14C and In fibroblast cultures from the I-BCKA 
child the leu rea nse was similar but with valine: 
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HEMATOLOGY & ONCOLOGY 
THE LIVER IN THE SCHWARTZMAN REACTION. Arturo J. 568 Aba!JI, Gungor Kara.1.!]_c;ln, Fernando Costales, tsodore 

Philip Lanzkowsky. Sch. of Ked., Health 
Sciences Ctr., State Unlv. of N.Y. at Stony Brook and long Is
land Jewish-Hillside Med.Ctr., Dept. of Pediatrics, New Hyde 
Park, New York. 

The effects of Gram Negative endotoxin (E. Colt 011184) on 
the liver of rabbits has been studied. In 22 animals 92' devel
oped liver necrosis following two Intravenous doses of 50 meg 
per kg of endotoxin at a 24 hour Interval. Of 91 animals 42 
survived for more than 12 hours following a large single dose 
(250-1000 meg per kg) of endotoxin administered slowly Intraven
ously for an 8 hour period and most of these developed a gener
alized Schwartzman reaction (GSR) and hepatic necrosis. Of 20 
animals given a single dose of 50 meg per kg endotoxin 15 devel
oped piecemeal necrosis associated with mlcrothrombl. Before 
endotoxin was administered liver function tests (SGOT, SGPT, LDH 
lsoenzymes, 5' nucleotidase, and serum albumin) In all animals 
and liver biopsy In the 10 rabbits In which this was carried out 
were normal. After endotoxin the liver function tests and coag
ulation tests (PT, PTT, platelets, factors I, II, V and VIII) 
and spilt products of fibrinogen (SPF) were abnormal. A mild to 
moderate decrease In factor VIII and a slight Increase In SPF 
suggest that disseminated Intravascular coagulation (DIC) part
Icipated In this reaction. Although most of the hemostatic al
terations could be attributed to hepatic damage, these studies 
Indicated a close Interaction between liver dysfunction and DIC 
In determining the effects of Gram Negative endotoxin In these 
animals. 

569 
ANTITHROMBIN-III HEPARIN COPAC'l'OR DEPICIENCY IN A 
PAMILY 1 BIOLOGIC AC'l'IVITr, AN'l'IGENIC LEVELS, AND 
CROSSED IMMUNOELEC'l'H)PHORETIC ANALYSIS BEPORE AND 

AFTER THERAPY. Daniel R. Alllbruaoo, Linda J. Jacobaon, William 
E. Hathaway. Univ. of Colo. Mad. ctr., Dept. of Pad., Denver. 

Identification of a family affected by antithrombin-III 
heparin cofactor (AT-III) deficiency waa made after diagnosis of 
the index caae, a 15-year-old male, who auf fared a cerebral 
thromboaia after a 2-year past hiatory of thromboaes in the 
lower extramitiea. 'nle patient showed a marked reailtance to 
heparinization after hie cerebral thrOIIboaie. The 1110ther and 
the aiatar of the index caae were alao affected. Studiea llhowed 
decreased biologic activity (A) and antigen by the Laurell t.au
nologic technique (I) of AT-III in the index caae (A-27\, I•47\), 
hia aiater (A-29,, I•47,), and hi• mother (A-40,, I•56,). The 
normal range (+2SD) ia A-66-138' and I•79-115,. Croaaed i..uno
electrophorelii (CIE) in agar containing heparin of patienta' 
plaama and recalcified pl.... reYB&lad a pattern of aiqration 
identical with normal. After anticoagulant therapy with co-..a
rin, AT-III activity and/or antigen waa increaaedo index caae 
(A•45,, I•65,), hia aiater (A-28,, I•62,), and mother (A•79,, 
I•88,). CIE on plaa.a and aerum of the affected patienta on 
coumarin were identical in pattem to a normal control on 
coumarin. In thil family, the levell of AT-III activity and 
antigen were proportionately reduced and there appeared to be no 
qualitative difference• in the AT-III molecule on CIE. Inter
estingly, both the AT-III activity and antigen increaaed on 
anticoagulant therapy with coumarin. 

THE COMBINED HYPOTRANSFERIII.&MIA MID l.OW Ulf-570 SA'l'URATED IRON BINDIIIG CAPACITY Ill BAIU.Y PRE-
TERM NEWBORII INFAII'l'S, H.Bard, l.,Medou, !:_. 

Teasdale, B,H,Doray, H,M,Schu1aano Univ,of Montreal 
Ste,Juatine Hoap., Dept.Ped.,& Jewish General Hoap., 
Lady Davia Inat, for Med.Rea., Montreal,Que,Canada. 

The serum iron bindino protein tranaferin when 
iron free has been known to poaaeaa bacteriostatic & 
funoiatatic activities. Many pathologic states in which 
the saturation of tranaferin with iron ia elevated are 
associated with an increased occurance of infection. 
Since early preterm newborn infanta are particularly 
auaceptible to infection and iron supplementation ia 
auooeated by aoae authors, the aim of this study was 
to examine the saturation of tranaferin levels in the 
sera of extremely premature infanta during the firat 
few months of life. Tranaferin concentration & iron 
saturation were determined in 19 normal preterm new
born infanta born before 32 wka of gestation at 2 wka 
interval until 5-6 wka of age. The data obtained showed 
that tranaferin levels increased from 51 to 63% of 
adult values & the percentage of the tranaferin satu
rated with iron only decreased from 93 to 83%. The 
prolonged hypotranaferinemia & high iron saturation of 
tranaferin demonstrate that iron supplementation ia 
unwarranted in early preterm infanta duriny thia period 
The harmful aide effects of iron may include an in
creased auaceptibility to infections. 
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