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EGF, a polypeptide hormone isolated from male mouse submaxil- 
lary glands, is a potent stimulator of cell division and may 
largely replace serum for the induction of cell division. Since 
different serum fractions stimulate growth of normal Swiss 3T3 
and transformed SV403T3 fibroblasts and suggest that each cell 
type may have its own peculiar responsiveness to specific growth 
promoting factors, we studied the response of 3T3 and SV4 3T3 to 
ECF. Normal 3T3 required permissive amounts of serum (0.95%) for 
maximal response to EGF (initiation of DNA synthesis, clonallmass 
culture growth). Half-maximal DNA stimulation occurred at 0.20 
nM with 3T3. EGF did not significantly enhance the growth of the 
SV 03T3. Comparative binding studies of 3T3 and SV403T3 using 
"$1-EGF at 24 and 37'C showed half-maximal saturation of recep- 
tor sites at 0.36 nM EGF; average dissociation rate was 0.44 x 

sec-l. Maximal binding occurred between pH 6.8-7.6. Unla- 
beled EGF competed with 1 2 5 ~ - ~ ~ ~  for receptor sites while fibro- 
blastic growth factor and insulin did not. Scatchard analysis of 
the binding data revealed single high affinity binding sites with 
an observed Kd of for both cell types. 3T3 and SV403T3 have 
essentially the seme number of receptors on a per cell basis, but 
SV403T3 were smaller and had more receptor sites per pZ of cell 
surface. Transformation of Swiss 3T3 is accompanied by an alter- 
ed responsiveness to EGF and s change in surface density of EGF 
receptors. 

Medicine, Department of Pathology, ~urlln~ton, Vermont. 

Chick embryo metabolism was monltoredljr a radlor$~plrometer 
where 0 consumption, CO production and C O  from C-labeled 

2 2 
proline, glutamate, asparta?e and arglnine was measured con- 
tinuously during development. At nine days of development chem- 
ically dissimilar nephrotoxins (spermine, Na C r  0 , ethylene glycol 
monoethyl ether) were inoculated into the alr2sa?w$lch resulted In a 
temporary change in respiratory quotient from 0.71 to 0.85. At 18 
days injured embryos consumed oxygen equal to that of a 14 day 
embryo and were 30-35% smaller In weight. Embryos wlth renal 
injury but matched wlth controls in terms V4O2 utilization had a pro- 
found decrease in ability to metqplize the C-labeled substrates. 
Decreased ablllty to metabolize C-labeled prollne was associated 
with decreased collagen formation. At 18 days there was pulmonary 
hypoplasia with sparce mesenchyme maturatlon but little residual 
evidence of renal Injury that could be observed at ten days. It Is 
suggested that renal Injury during early fetal development may alter 
renal gluconeogenesis in addition to Interfering wlth pathways es- 
sential for collagen formation, thereby contrlbutlng to fetal malnutrl- 
tion and pulmonary hypoplasia. Supported by N. I .H . Grant HD08864. 
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by 2 uptake processes that require o ida ve metaboli m an 
presence of sodium. This non-mtabo?izakle compound 7s no? fk Hydrolysis of the 4-methylumbelliferyl (4-MU) esters, oleate 

corporated into TCA precipitable material (<.01%) and thus is an and nonanoate, was studied in homogenates of liver from suck- 

ideal agent to directly examine transport. It can be used to ex- ling and adult rats. In both age groups, the pH optimum for 

plore the ontogeny of peritubular transport processes. Uptake of 
4-MU oleate hydrolysis was 4.0, whereas 4-MU nonanoate was 

T is slower in newborn (N.B.). 2 week and 4 week old rat cortex hydrolyzed maximally at pH 6.5-7.0. Acid lipase (4-MU oleate. 

slices than in the adult at 0.1. 1.0 and 20 mM T, but faster in NB pH 4.0) was resistant to inhibition by the organophosphate. 

at 0.01 M T. kreover, NB tissue is far more capable of T uptake diethyl-p-nitrophenyl phosphate (EbOO). while nonspecific 

in the presence of N2 (anoxia). Concentration-dependent uptake 
neutral esterase (4-MU nonanoate, pH 7.0) was sensitive to in- 

studies at all ages reveal at least 2 uptake processes: a high- 
hibition. Acid lipase and nonspecific neutral esterase differ- 

affinity site with Kml=O.l to 0.5 mM and a low-affinity site with ed substantially in the patterns of their postnatal develop- 

Km2=12 to 15 M. However maximal uptake at both sites proceeds 
ment in the liver. Acid lipase activity was high during the 

adult > 4 week > 2 week > NB and initial uptake rate is greater in suckling period and decreased after the third week of life to 

adult slices. 0-alanine shares both uptake sites at all ages and 
adult levels which were 50% of suckling levels. Nonspecific 

both sites are Nadependent. Efflux of T from preloaded slices is 
neutral esterase increased markedly with age, and adults 

slower in NB, 2 week and 4 week slices as a further indication of attained levels 10 times those of sucklings. These experiments 

the ontogenic maturation of peritubular transport processes with 
together with our concomitant findings of high acid lipase in 

aging. 
the small intestine of suckling rats suggest the important 

These studies provide a setting against which such manipulations 
metabolic role of acid lipase during the suckling period when 

as dietary alteration or the use of hormonal agents can be used to 
fat intake is high. (Supported in part by NIH grants HD 08536 

attempt to augment the rate of uptake and efflux of T in imnature 
and HL 18723-01). 

slices. 
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TS, an enzyme of the pathway by which uridylate (an RNA pre- 
cursor) is converted to thymidylate (a DNA precursor), is elevated 
in cells undergoing rep1 icative DNA synthesis. 

We measured TS activity and DNA content in developing cerebel- 
llan of normal, thyroxine-treated, and propyl thiouracil-treated 
neonatal rats. An expression for cerebellar DNA accumulation rate 
(DAR) was derived by differentiation of the equation obtained us- 
ing the me od of least squares to fit a sigmoid curve 
(y=A/l+be-"1 to cerebellar DNA content versus aae. 
- ~yperthyroidism induced by thyroxine signific&tly increased 
both TS activity and DAR above control values on days 2-7, and 
significantly decreased both measurements below control on days 
9-15. The coefficient of correlation between TS activity and DAR 
was 0.96 for control and hyperthyroid pups. 

H pothyroidism induced by administration of propylthiouracil 
( P T U ~  t o nursing dams significantly decreased both TS activity and 
DAR below control values by age 5 days and significantly increased 
both measurements above control on days 15-21. The coefficient 
of correlation between TS activity and OAR was 0.98 for pups of 
both control and PTU-treated dams. 

The close correlation between cerebellar TS and OAR in control, 
hyperthyroid, and hypothyroid animals supports the possibility 
that TS may be critical in the control of cell replication rate in 
developing rat cerebellum. 
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Fetal brain and heart mitochondrial respiratory activity dur- 
ing maternal hypotension was studied in 12 fetal lambs of 120- 
130 days gestation. Control data were obtained from 16 lambs of 
comparable gestation. All 28 ewes had low spinal anesthesia. Ma- 
ternal hypotension was sustained by continuous infusion of trime- 
taphan camsylate for 60-90 min. Maternal and fetal blood gases 
were measured prior to and during hypotension. The respiratory 
activity of isolated brain and heart mitochondria were standard- 
ized per mole of cytochrome oxidase determined from the seme p r e  
parations. In control fetu~es brain and heart mitochondrial res- 
piratory activity was 1037 moles of 02 utilized per mole of cyto- 
chrome(a + a3) per min. and 1949 moles of 02 utilized per mole of 
cytochrome(a + 63) per min.. respectively. During maternal hypo- 
tension fetal blood oxygen tension decreased by a mean of12mm Iig 
from baseline values. Brain and hcart mitochondrial respiratory 
activity decreased to a range of 228-442 moles of 02/mole(a + a3) 
per min. and 312-400 moles of 02/mole(a + a3) per min., respec- 
tively, a significant drop in the metabolic ectivity(75X in brain 
and 85% in heart) of the mitochondria. In previous studies we 
have shown that acute hypoxia does not damage mitochondria when 
tissue perfusion is well-preserved. The present results suggest 
that deterioration of fetal mitochondrial respiratory activity 
is due to a significantly decreased oxygen availabilitv, presuma- 
bly produced by placental hypoperfusion. 
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