
DNA SYNTHESIS FROM THE 8-CARBON OF SERINE BY FETAL AND MATURE 
HUMAN L I V E R .  Gerald E. Gaull,  John A.  Sturman*, and Niels C .  
Raiha*. Dept. Res., N . Y .  S ta te  Inst .  Res. Mcnt. Retard., 
Staten Island, N.Y.; Dept. Ped., Mt. Sinai Sch. Med., N . Y . ,  
N.Y.; Depts. Obstet. & Med. Chem., Univ. Helsinki, Finland. 

In human f e t a l  l i v e r  we showed: tha t  cystathionase i s  
absent ;  methyltetrahydrorolate-homocysteine methyltransferase 
i s  hiqher than in mature human l i v e r ;  and the a l t e rna t ive  
remethylation pathway, betaine-homocysteine metliyltransferase, 
i s  w. In f e t a l  brain the same enzymatic pat tern i s  found, 
and se r ine  hydroxymethyl transferase, the enzyme which t rans-  
f e r s  the p-carbon of ser ine to  te trahydrofolate  to  form 
methy lenetet rahydrofo la te ,  i s  a l so  higher than in mature 
brain. We predicted tha t  the p-carbon of se r ine  was being 
shunted into de novo synthesis  of DNA, v ia  methylene t e t r a -  
hydrofolate, ra ther  than se r ine  accepting the su l fu r  of 
homocysteine to  form cysteine. 

We now show tha t  incorporation of 3-14c-L-serine into DNA 
i s  a t  l e a s t  2-fold higher in fe ta l  human l i v e r  s l i c e s  than 
in mature human I ive'r s l  ices;  incorporation into RNA was 10- 
fold lower than into DNA. These incorporations were not 
limited by endogenous methionine. These r e s u l t s  confirm our 
hypothesis d i rec t ly  and provide fu r the r  evidence tha t  in 
human f e t a l  l i v e r  the su l fu r  of homcysteine is recycled to  
methionine a t  the expense of making cys t (e ) ine  e s s e n t i a l ,  in 
order  to  f a c i l i t a t e  the biosynthet ic  reactions (de novo DNA 
synthesis ,  polyamine synthesis ,  l ec i th in  synthesis ,  protein 
synthesis)  related t o  tha t  cycle. 

THE ONTOGENY OF RECEPTORS AND RESPONSIVENESS TO - . - - . - - - 

INSULIN IN HUMAN CELL CULTURES. D. G. Handelsman, S. 
Nakagawa, and H. M. Nitowsky, Dept of Ped, Albert Einstein Coll 
Med and Bronx-Lebanon Hosp Center, Bronx, N.Y. 

Fibroblast cultures from human fetuses (12-14 wk). neonates. 
amniotic fluid, and older children were examined for insulin-1lZ5 
binding. In addition, studies were made of fetal and neonatal cell 
cultures for  growth rate  and density at confluence. Synthesis of pro- 
tein, DNA, and RNA and intracellular content of CAMP were mea- 
sured in cell cultures under the following conditions: a) immediate 
refeeding of confluent cultures with medium containing 20% fetal calf 
serum (FCS) o r  serum-free medium containing 10-9M o r  1oW6M in- 
sulin; b) s imilar  refeeding of log-phase cultures after 24 hr. main- 
tenance in serum-free media. Fetal cells have less  than 10% of the 
net insulin binding capacity and none of the high-affinity binding sites 
(10-lo, ~ O - ~ M )  observed with fibroblasts from neonates and older 
children. Metabolic response correlates with high-affinity binding 
sites. Fetal fibroblast cultures grow more rapidly and to greater 
densities than cultures from neonates. At confluence and after ser- 
um-deprivation, fetal cells a re  unresponsive to  insulin, whereas 
cells from neonates respond to insulin in a dose-related manner. 
However, this response is insignificant when compared to that with 
medium containing FCS. The findings suggest that the appearance of 
insulin binding s i tes  and metabolic response to insulin in vivo takes 
place sometime after 14 wks. gestation. 

UIECT 01 STARVATION ON PATTY ACID IIETABOLISII O? BROW 
IBD YBITE ADIPOSE TISSUES III TEE NEWBORN RABBIT 
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b r  dt (ioetze, erenc v&- y U o S e  
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Bon-esterified fa t ty  acid /=?A/ turnover rate i n  serum /v and flow rates /%/ of aE?A into the triglyceride- 
an phospholipid fatty  acid and =?A of bf$wn /BAT/ and 
white /UAT/ adipose tissues %re studied C -palmitate a t  
an ambient temperature of 35 C i n  7 days old bed rabbits 
/Group I/ and i n  animals fasting 48 hrs a t  20 C /Group 11/ 
or for  72 hrs a t  35 OC /Group III/. A digi ta l  computer 
program of a two compartmental mob1 was used for analysis. 

The i n i t i a l  serum UE?A pool /H /, and it's absolute tur- 
nover rate /m-/, were s ignif icant ly  reduced i n  both star- 

PERINATAL CHANGES I N  THE ACTIVATION AND ESTERIFICATION OF 
FATTY ACIDS I N  THE RAT INTESTINAL MUCOSA. Ph i l ip  Holtzapple, 
Glen Smith and Otakar Koldovsky. Univ. of Penna., Children's 
Hosp. of Ph i la . ,  Phi ladelphia,  Pa. 19146 

The high d ie ta ry  t r ig lycer ide  intake i n  the pe r ina ta l  per- 
iod of a l l  mammals including man occurs when the l i p o l y t i c  ac- 
t i v i t y  i n  the gas t ro in tes t ina l  t r a c t  is low. In previous ex- 
periments the a c t i v i t y  of one of the enzymes of the re-ester- 
i f i c a t i o n  pathway, acyl-CoA:monoglyceride acyl transferase was 
found t o  be higher i n  microsomes prepared from suckling r a t  
je junal  mucosa than i n  adul ts(Experient ia  3, 405, 1973). To 
evaluate conclusively the e s t e r i f i c a t i o n  processes during the 
suckling period, the a c t i v i t y  of the f a t t y  acid: CoA l i g a s e  i n  
je junal  microsomes and the in-vi t ro e s t e r i f i c a t i o n  of 1-14c- 
o l e i c  acid by j e juna l  segments was determined. The a c t i v i t y  
of the f a t t y  acid:CoA l igase  i n  newborn, 5, 12 and 90 day old 
r a t s  was 239t15, 154f24, 149t10 and 195521 nmoles/min/mg pro- 
t e i n ,  respect ively.  The r e s u l t s  of these enzymological s tu-  
d ies  were confirmed by the finding t h a t  the e s t e r i f i c a t i o n  
r a t e  of o l e i c  acid occurs as  rapidly i n  je junal  mucosa of 
suckling r a t s  as i n  adu l t s .  Thus these s tud ies  ind ica te  t h a t ,  
of the phases of f a t  absorption, the re -es te r i f i ca t ion  proc- 
esses  a re  not a l imi t ing  fac to r .  The apparent discrepancy of 
low l i p o l y t i c  and high e s t e r i f i c a t i o n  a c t i v i t y  during the 
suckling period remains t o  be explained. 

DIETARY ADAPTATION OF PANCREATIC AMYLASE AND CHYMOTRYPSINOGEN. 
Abiodun Johnson, Ruth Hurwitz, and Norman Kretchmer. Stanford 
Univ. Med. Ctr . ,  Dept. Ped ia t r i c s ,  Stanford, Ca l i f .  94305 

There has been intensive invest igat ion of the  a b i l i t y  of 
the  pancreas t o  enzymically adapt t o  various d ie ta ry  regimes. 
The data  ind ica te  t h a t  when a high-carbohydrate d i e t  is fed  
amylase i s  p re fe ren t ia l ly  synthesized; but with a high-pro- 
teinllow-CHO d i e t  the re  is depression of synthesis  of amylase 
and accelerat ion of manufacture of p ro teo ly t i c  enzymes. The 
methods used i n  the  present study a r e  s p e c i f i c  and involve 
pur i f i ca t ion  of amylase with imunologic techniques, and iso- 
l a t i o n  of pure chymotrypsinogen (act ivated)  with a f f i n i t y  
column chromatography. Concentration and synthesis  of both 
enzymes can be determined accurately.  On a 66% sucrose d i e t  
(20% casein) the re  is a 2- t o  3-fold increase i n  synthesis  of 
amylase; with a 20% sucrose d i e t  (66% casein) the re  is a s ig-  
n i f i c a n t  increase i n  chymotrypsinogen. I f  poor-quality pro- 
t e i n  is used (ge la t in ,  gluten, and zein) ,  the re  is no change 
i n  synthesis  of amylase regardless  of t h e  amount of carbohy- 
drate .  Gluten is the  only poor p ro te in  e f fec t ive  i n  s t imulat-  
ing synthesis  of chymotrypsinogen. Amylase synthesis  i n  
hypophysectomized animals is considerably depressed and unre- 
sponsive t o  increased carbohydrate. This e f f e c t  can be par- 
t i a l l y  rel ieved with hydrocortisone, cort icosterone,  o r  thy- 
roxin, but not with growth hormone. There is l i t t l e  e f f e c t  of 
hypophysectomy on synthesis  of content of chymotrypsinogen. 
The a b i l i t y  f o r  the  pancreas t o  respond enzymically t o  d i e t  is 
an important adjunct t o  digest ion and u t i l i z a t i o n  of foods. 

IS FETAL FIBRINOGEN UNIQUE? Sanford J. Kempin, Harold L. James, 
Carl W. Jackson, and Joseph V.  Simone. Hematology Laboratory, St. Jude 
Children's Res. Hosp., Memphis, TN. 

Fetal fibrin has been reported to be more resistant to streptokinase 
(SK) induced fibrinolysis than adult fibrin, and it has been suggested that 
this property may play a pathogenetic role in disorders of the newborn (e. 
hyaline membrane disease). Whether fetal fibrinogen (FF) differs structuraf;;: is not known. To explor'e structural differences, highl$ purified FF from 
cord blood of normal newborns and adult fibrinogen (AF) were subjected to 
stepwise plasmin degradation and examined by means of polyacrylamide gel 
electrophoresis. The kinetics of peptide release during plasmin lysis were 
followed by pH Stat and ~~ectrophotometric analysis. Cross-linked and non 
cross-linked reduced adult and fetal fibrin were also examined by gel 
electropl~oresis. 

AF and FF gel patterns showed identical alpha chain heterogeneity and 
migration of beta and gamma cliains. Peptide release kinetics and stepwise 
plasmin degradation patterns were identical. Gel patterns for fibrin 
cross-linked bv Factor XI11 and for non cross-linked fibrin were the same for -~ ~- 

ring groups. = ~ h e r e  was no significant difference between , 
adult and fetal forms. The fibrinogenolytic pattern of degradation and the 

half times /tl , turnover times Itt/ and fractiona1 tur- extent of fibrin cross-linking of FF and AF were the same. 
These methods show no structural differences between FF and AF. 

BIT of Group 11 received a considerably larger fraction The resistance of fetal fibrin to SK-induced lysis is more likely due to the 
of m than that of Group I, i n  Group I11 mSl t o  BAT was diminished fibrinolytic potential of fetal blood. 
consfstently reduced. 

The incorporation rate of serum NEPA into BAT l ipids  is 
not dependent sole ly  on the pool s i z e  but appears to  be 
a lso  regulated by other mechanisms operating during star- 
vation. 
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