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Since adu l t  hemoglobin (Hb Ao) i s  glycosylated post- t ransla-  
t i o n a l l y ,  we hypothesized t h a t  Hb i n  the  f e t u s  might r e f l e c t  
maternal glucose con t ro l .  A chemical method ( th iobarb i tu r ic  
ac id )  was used s ince Hb F co-elutes with glycohemoglobin ( H ~ A I ~ )  
on ca t ion  chromatography. ~ l o o d  was obtained a t  del ivery from 
13 normal and 9 insulin-dependent mother-infant p a i r s .  Glycosy- 
l a t i o n  of  Hb (G-Hb) was compared t o  f ruc tose  standards and 
expressed a s  nM f ruc tose  equiv. (FE)/mg Hb. 
meanfSD P1. Glucose Fe ta l  Hb G-Hb 

(%)  (mg/dl) (nM FE/mg Hb) 
Normal (13) : Mother 72f15 -- 12.6f3.5 

In fan t  76f27 83f6 7.8f3.5 
Diabet ic(9)  : Mother 155f112 -- 15.6f3.2 

In fan t  158+81 90f2 8.5f1.8 
Maternal Hb AI, determine?. by HPLC cor re la ted  s i g n i f i c a n t l y  with 
maternal nM FE/mg Hb (p  <0.01). In fan t  G-Hb cor re la ted  with 
maternal G-Hb ( r = 0 . 6 3 ,  p <.005). Both i n f a n t  groups were de- 
creased compared t o  mothers (p  <.001). In fan t  bloods chromato- 
graphical ly separated i n t o  "F" pools revealed no d i f fe rences  
from whole blood Hb. The decreased glycosylat ion i n  f e t a l  blood 
may r e l a t e  t o  decreased f e t a l  red c e l l  su rv iva l  and/or Hb F 
s t ruc tu re .  Nevertheless, maternal hyperglycemia r e s u l t s  i n  
f e t a l  hyperglycemia which glycosylates  f e t a l  hemoglobin. 

MORPHOGENESIS AND 
MALFORMATIONS 
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Three in fan t s  presented with t r achea l  obstruct ion a t  b i r t h  
and were l a t e r  found t o  have geni tourinary anomalies. In fan t s  
# l  and 12 were s i b l i n g s  of the same sex (male) born a year apar t .  
Infant  C 1  died i n  del ivery.  Autopsy revealed laryngeal  s t enos i s  
with a pinpoint opening a t  the  t r achea l  i n t r o i t u s ,  r ena l  hypo- 
p las ia ,  malformed penis with protruding foreskin and hypospadias. 
Infant  12  f a i l e d  t o  breathe a t  b i r t h .  T r i a l s  a t  intubat ion 
f a i l e d  and tracheotomy was performed subsequently with success- 
f u l  v e n t i l a t i o n .  Bronchoscopy revealed laryngeal s t enos i s  with 
a pinpoint opening a t  the t r achea l  i n t r o i t u s  with redundant sk in  
a t  the  nape of the  neck, a malformed penis with protruding fore- 
sk in  and absent meatus, and was anuric .  Invest igat ion showed no 
functioning rena l  t i s s u e .  Autopsy confirmed the  above f indings 
and absent u r e t e r s ,  bladder, u re th ra  and p ros t ra te .  Karyotyping 
showed a 46 XY male. Infant  13 was born t o  a 37 YO d iabe t i c  
mother. Unsuccessful attempts were made a t  intubat ion.  Broncho- 
scopy revealed a t r achea l  web. She a l s o  had cardiac anomalies 
and expired a t  f i v e  days of age. Autopsy revealed absence of 
in t rape lv ic  g e n i t a l  organs and l e f t  kidney. Chromosome ana lys i s  
showed a 46 XX female. We suggest tha t  the re  i s  an assoc ia t ion  
of t r achea l  obstruct ion and genitourinary anomalies. 

FORAMEN OVALE SIZE AS A MARKER OF TRANS- 
ATRIAL BLOOD FLOW DURING CARDIAC DEVELOPMENT. 
Dianne L, Atkins, William J .  Marvin, Edward B. Clark 

Department o f  a ~ i c ~ v e r s i t y  o f 1 o w X w a  W o G a  - 
We studied the ratio of the foramen ovale area to the total atrial 

septum area in 18 normal hearts and  33 hearts  with congenital car- 
diac anomalies. The  congenital defects included tricuspid atresia, 
5; pulmonary atresia ,  4; secundum atrial septal defect, 9; coarc- 
tation of the aorta, 8; and aortic stenosis, 7. 

REDUCTION IN OOCYTE NUMBER FOLLOWING PRENATAL EXPOSURE 1198 TO A HIGH GALACTOSE DIET. Y.T. Chen, D. Mattison, !, 
Fei enbaum, H. Fukui, and J.D. Schulman, NICHD and 

NE I, NIH, Be*. 
Even with a galactose (GAL) r e s t r i c t e d  d i e t  s t a r t e d  peri-  

na ta l ly  galactosemic women frequently manifest primary or  second- 
ary amenorrhea with ovarian fa i lu re .  We postulated t h a t  prenatal 
o r  ea r ly  postnatal exposure t o  excessive GAL and/or i t s  metabo- 
l i t e s  might be tox ic  t o  oocytes o r  t h e i r  precursors. Rats re- 
ceived a control or  50% GAL d i e t  during pregnancy and nursing 
(day 3 of gestat ion thru 3-4 wks pos tna ta l ) ,  o r  GAL only while 
nursing. Oocyte number and f o l l i c l e  type was quant i ta ted as  
described by Pederson & Peters  using s tained 5 u s e r i a l  sec t ions  
of the  3-4 wk. in fan t  ovary. Animals exposed t o  GAL prenatal ly  
plus postnatal ly  had marked reduction in mean t o t a l  oocyte number 
compared t o  controls  (2120 + 410 S.E.M. vs. 8680 + 964, p<.0001). 
This was accounted f o r  almoTt e n t i r e l y  by a reducTion i n  type I 
(primary) oocytes (1380 2 336 vs. 7500 2 818, p <.0001). No 
s ign i f i can t  change was documented in number of preantral  o r  
an t ra l  f o l l  i c l es .  Postnatal GAL caused equal ly severe growth 
re ta rda t ion  with or  without prenatal GAL (each an - 3X reduc- 
t i o n  in body, l i v e r ,  and kidney w t .  vs. controls)  but postnatal  
GAL alone produced no reduction i n  number of t o t a l  (8400 2 581) 
o r  type I (7280 + 363) oocytes. In t h e  r a t ,  prenatal exposure 
t o  galactose s t r ik ing ly  reduces t h e  number of primary oocytes; 
t h e  precise timing and mechanism of t o x i c i t y  now require  e luc i -  
dation. Gal actosemic females may acquire  ovarian damage 
utero i f  t h e  mother does not receive a galactose-free d i e t .  

DOUBLE OUTLET RIGHT VENTRICLE FOLLOWING CONO- 1199 TRuNcAL CoNsTRlcTloN IN THE CHICK EMBRYO. 
Edward B. Clark and Glenn C. Rosen uist, Department 

of Pediatrics, ~ n i v e r ~ i t y ~ o w a ,  I o ~ a C ~ , & C h i l d r e n s  
Hospital National Medical Center, Washington, D.C. 

We a r e  studying the effect of a timed teratogenic event  on car- 
diac morphogenesis. A 0.5 mm loop of 10-0 nylon was placed con- 
stricting the midpoint of the conotruncus in s tage 24 chick embryos. 
The  embryos were reincubated and  harvested between s tages 36 
and 40. The  embryo hearts  were fixed in diastole, microdissected 
and  measured. T h e  s tudy g roup  included 46 experimental, 35 
sham operated and 72 control embryos. 

In 27 (59%) experimental embryos, the aorta a rose  from the 
right ventricle. In this group the separation of the mitral and 
aortic valve (MAS) (0.85 + .06 mm) was significantly greater  
(p< .05) than sham operaGd and  control embryos (0.34 + -09 mm) . 
MAS did not increase with developmental stage. All embyyos with 
double outlet right ventricle had 1 o r  more ventricular septal de- 
fects and 7 (26%) had aortic a rch  malformations. 

Among 15 embryos with the aorta originating from the left 
ventricle the MAS (.50 + .05 mm) was not significantly different 
from controls. All but o n e  embryo in this group had a ventr icular  
septal defect and 6 (40%) had aortic a rch  malformations. Right 
ventricular size was similar among experimental, sham operated 
control embryos. 

These  data indicate a timed teratogenic insult to the conotrun- 
cus  can interfere with the assignment of the aorta to the left 
ventricle resulting in double outlet r ight  ventricle and  the per- 
sistance of the aortic conus. 

EFFECT OF NALIDIXIC ACID (NAL) , NOVOBIOCIN (NOV) , AND 1200 OXOLINIC ACID ON EMBRYONIC DEVELOPMENT AND MACROMO- 
LECULAR BIOSYNTHESIS. Steven J. Czinn, Howard S. 

Carr and William T .  Speck, Case western Reserve Universi ty ,  Rain- - -- 
bow Babies and C h i l d r e n ~  Hospital ,  Department of Ped ia t r i c s ,  
Cleveland, Ohio 

The e f f e c t  of environmental agents on ch i ld  hea l th  i s  a sub- 
j e c t  of considerable i n t e r e s t .  Of spec ia l  concern a r e  the  long 
term e f f e c t s  of such agents and more s p e c i f i c a l l y  t h e i r  carcino- 
genic and/or teratogenic po ten t ia l .  The present study evaluated 

In the 10% formalin fixed specimens, the margins of the atrial the teratogenic p o t e n t i a l  of th ree  ant imicrobial  agents  which 
septum were defined and marked with India ink. The  hearts  were a r e  spec i f i c  i n h i b i t o r s  of DNA gyrase i n  prokaryotic c e l l s  by 
coded, positioned with the septum flat and photographed with a evaluat ing t h e i r  e f f e c t  on embryonic development and macromole- 
g r id .  The  a reas  of the atrial septum and foramen ovale were mea- cu la r  biosynthesis  using a s  a model system the American Sea 
sured  using s tandard planimetric techniques. A ratio of the fora- Urchin and human c e l l s  i n  v i t r o .  Nal and Nov induced dose-depen- 
men ovale to atrial septa1 area was calculated. dent abnormalities i n  embryos a t  concentrat ions which preferen- 

t i a l l y  i n h i b i t  DNA synthesis .  Thus, concentrat ions i n  excess of 
The  area of the atrial septum did not differ significantly among 100 pg/ml resu l t ed  i n  abnormal clevage pa t t e rns  i n  embryos, de- 

the six g roups .  T h e  foramen ovale/atrial septa1 ratio in normal velopmental a r r e s t  a t  b las tu la t ion  and a 50% reduct ion i n  DNA 
hearts  was 0.19 + .O1 (SEM). T h e  ratios in tricuspid atresia synthesis  with l i t t l e  or  no e f f e c t  on RNA and p ro te in  synthesis .  
(Os41 + . 0 2 ) ,  P ~ ~ - ~ ~ ~ ~ ~ Y  atresia (0.38 + . 02) ,  and secundum a t r i a l  A l l  three agents  a f fec ted  matromolecular biosynthesis  i n  human 
septa! a e f e c t  ( .37 2 .01) were significaztly larger  than normal c e l l  i n  v i t r o .  Concentrations of these drugs i n  excess of 
(p<.05) while the ratio in coarctation of the aorta (0.15 + .01) and  333 ug/ml resul ted i n  a 60% reduction i n  mA synthesis ,  a 30% 
aortic stenosis (0.11 + .01) were significantly Smaller (p?.05). rpdr~ct ion i n  DNA svnthesis  with l i t t l e  or  no e f f e c t  on p ro te in  - - - - - - . -. . . - - 

These  data indicate that foramen ovale size is directly related synthesis .  These r e s u l t s  provide evidence f o r  DNA gyrase a c t i -  
to the magnitude of trans-atrial blood flow during embryonic and v i t y  i n  eukaryotes and suggest tha t  agents  which p re fe ren t ia l ly  
fetal development, and provide support  for the role of intracardiac i n h i b i t  t h i s  enzyme a r e  po ten t ia l  teratogens whose use i n  human 
blood flow in cardiac morphogenesis. populations may be associated with se r ious  long-term sequellae. 
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