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ARTIFICIAL PLASMA VOLUME EXPANSION IN DAMS. 
EFFECT ON FETAL GROWTH. C l a u d e  S a n s a r i c q  & a 2 9 0  Myron W i n i c k .  New Y o r k  U n i v e r s i t y  M e d i c a l  
C e n t e r ,  D e p t .  o f  P e d i a t r i c s ,  550 1st Ave . ,  
New Y o r k ,  N.Y. 1 0 0 1 6 .  C o l u m b i a  U n i v e r s i t y  
C o l l e g e  o f  P h y s i c i a n s  a n d  S u r g e o n s ,  NY, NY. 

A l t h o u g h  i n a d e q u a t e  p l a s m a  v o l u m e  e x p a n s i o n  (PVE) 
a n d  d e c r e a s e d  f e t a l  w e i g h t  h a v e  b e e n  shown t o  o c c u r  
f o l l o w i n g  m a t e r n a l  m a l n u t r i t i o n  i n  r a t s ,  w h e t h e r  t h i s  
a s s o c i a t i o n  i s  o n e  o f  cause a n d  e f f e c t  i s  unknown.  By 
a r t i f i c i a l l y  e x p a n d i n g  b l o o d  v o l u m e  i n  m a l n o u r i s h e d  
a n i m a l s  o n  t h e  1 4 t h  or  1 7 t h  d a y  o f  g e s t a t i o n  w i t h  a  
s i n g l e  I V  i n j e c t i o n  o f  w h o l e  r a t  b l o o d  we h a v e  b e e n  
a b l e  t o  e x a m i n e  t h i s  r e l a t i o n s h i p .  R e s u l t s  demon- 
s t ra te  t h a t  when p r e g n a n t  r a t s  a r e  r e s t r i c t e d  t o  a  
5.5% p r o t e i n  d i e t  t h r o u g h o u t  p r e g n a n c y  b u t  i n j e c t e d  
w i t h  5 m l  o f  v i r g i n  r a t  b l o o d  o n  d a y  1 4 ,  p l a s m a  vol-  
ume e x p a n d s  t o  l eve l s  s e e n  i n  n o n r e s t r i c t e d  a n i m a l s  
a n d  t h e  p u p s  a r e  o f  n o r m a l  w e i g h t  a t  t e r m .  By c o n -  
t r a s t  i f  t h e  PVE i s  p e r f o r m e d  a t  1 7  d a y s  g e s t a t i o n  
g r o w t h  f a i l u r e  w i l l  o c c u r .  T h u s  t h e  g r o w t h  f a i l u r e  
a t t e n d a n t  t o  m a t e r n a l  p r o t e i n  r e s t r i c t i o n  c a n  b e  p r e -  
v e n t e d  b y  a r t i f i c i a l l y  e x p a n d i n g  b l o o d  v o l u m e  e a r l y  
i n  p r e g n a n c y .  T h e s e  d a t a  s u g g e s t  t h a t  a  causal  rela- 
t i o n s h i p  e x i s t s  b e t w e e n  l a c k  o f  m a t e r n a l  p l a s m a  vol-  
ume e x p a n s i o n  a n d  f e t a l  g r o w t h  f a i l u r e  i n  dams  s u b -  
j e c t e d  t o  p r o t e i n  m a l n u t r i t i o n .  

PULMONARY BLOOD FLOW (QP) AND BREATHING MOVEMENTS I N  
FETAL SHEEP. Renate D. Savich, Francisco A. Guerra, 29 1 Chu-Ching H. Lee and Joseph A. Kitterman. Univers i ty  
of C a l i f o r n i a ,  San Francisco,  Cardiovascular  Research 
I n s t i t .  and Dept. of P e d i i a t r i c s ,  San Francisco,  CA. 

Pos t -na t a l ly ,  Qp is  inf luenced by r e s p i r a t o r y  
movements, bu t  l i t t l e  i s  known of t he  r e l a t i o n s h i p  between Qp and 
f e t a l  b rea th ing  movements (FBM). To de f ine  t h i s  r e l a t i o n s h i p ,  we 
s tud ied  6  ch ron ica l ly  instrumented f e t a l  sheep (ges t .  125-143 d) 
f o r  a  t o t a l  of 2602 min. Each f e t u s  had an e lect romagnet ic  flow 
probe on the  l e f t  pulmonary a r t e r y  (LPA), e l e c t r o c o r t i c a l  (ECoG) 
e l e c t r o d e s ,  and c a t h e t e r s  i n  t he  t r achea  ( t o  eva lua t e  FBM), main 
pulmonary a r t e r y ,  c a r o t i d  a r t e r y  and amniot ic  c a v i t y .  Mean Qp t o  
LPA showed a  wide range and was s i m i l a r  dur ing high and low vol-  
tage ECoG and i n  the  presence o r  absence of FBM (Table).  

High Voltage Low Voltage I.ow Voltage 
To ta l  ECoG ECoG+FBM ECoG noFBM 

% time - 100 42.3 35.4 22.3 
Qp t o  LPA Mean 27 26 27 26 
(ml/kg,min ) (Range 4-95 4-73 4-95 4-95 

F luc tua t ions  i n  mean Qp d id  not  r e l a t e  t o  a r t e r i a l  pll, PC02 o r  
P02,or t o  changes i n  ECoG a c t i v i t y ,  o r  onset  o r  ce s sa t ion  of FBM. 
In  c o n t r a s t ,  phasic  Qp c o n s i s t e n t l y  changed wi th  FBM. During t h e  
i n s p i r a t o r y  phase, Qp increased whi le  pulmonary and c a r o t i d  
a r t e r i a l  blood p re s su res  decreased;  dur ing the  exp i r a to ry  phase, 
Qp decreased whi le  blood p re s su res  increased.  Ve conclude t h a t  i n  
f e t a l  sheep: (a)  mean Qp shows wide f l u c t u a t i o n s  not  r e l a t e d  t o  
FRM, ECoG a c t i v i t y ,  a r t e r i a l  pll, PC02 o r  PO2; (b) dur ing FBM 
phas i c  Qp inc reases  dur ing i n s p i r a t i o n  and decreases  dur ing 
exp i r a t ion .  

EFFECT OF MECLOFENAMATE (El) ON FETAL BREATHING MOVE- 
MENTS ANT) PULMONARY BLOOD FLOW. Renate D .  Savich, 
Francisco A. Guerra, Chu-Ching H .  L e e ,  and Joseph A. 
Kitterman. Univers i ty  of C a l i f o r n i a ,  San Francisco,  
Cardiovascular  Research I n s t i t u t e  and Dept. of 
P e d i a t r i c s ,  San Francisco.  

Prostaglandin  syn the t a se  i n h i b i t o r s  (PGSI) i nc rease  t h e  i n c i -  
dence and amplitude of f e t a l  breathing movements (FBM) and in -  
c r ease  pulmonary blood flow (Qp) i n  f e t a l  sheep. To determine i f  
t hese  e f f e c t s  a r e  i n t e r r e l a t e d  o r  caused by t h e  same mechanisms, 
we s tud ied  4  ch ron ica l ly  instrumented f e t a l  sheep ( g e s t a t i o n  134- 
138d). Each f e t u s  had an e lect romagnet ic  flow probe on the  l e f t  
pulmonary a r t e r y  (LPA) and c a t h e t e r s  i n  t he  t rachea ( t o  eva lua t e  
FBM), main pulmonary a r t e r y ,  c a r o t i d  a r t e r y ,  j ugu la r  ve in  (JV), 
and amniotic c a v i t y .  S tud ie s  were done a  minimum of 7 d  post- 
ope ra t ive ly .  Af t e r  a  c o n t r o l  period (48-150 min),  t he  PGSI, M ,  
was infused i n t o  the  JV a t  a  dose of 8.53 mg.kg over 10 min, then 
0.51 mg/kg/hr f o r  2.5-4.0 h .  There were no changes i n  h e a r t  r a t e ,  
blood p re s su re  o r  a r t e r i a l  pH, PC02 o r  P02. Other r e s u l t s  a r e  
shown i n  Table. 

Time a f t e r  onset  of i n fus ion  (min) 
Control  0-30 31-60 61-120 121-180 181-240 

Qp t o  LPA (ml/kg/min) 26 35 49 37 28 2  2  
FBM (% incidence)  41 29 67 82 90 99 

Qp d id  not  c o r r e l a t e  with incidence of FBM, nor with pH, PC02, 
o r  Pop. We specu la t e  t h a t  t he  e a r l y  r i s e  i n  Qp was due t o  con- 
s t r i c t i o n  of t h e  ductus  a r t e r i o s u s ,  o r  poss ibly  t o  changes i n  
pulmonary vascu la r  r e s i s t a n c e .  IJe conclude t h a t  M causes an e a r l y  
r i s e  i n  Qp independent of changes i n  FBM, and t h a t  t he  l a t e r  
i nc rease  i n  FBM does not  l ead  t o  an inc rease  i n  Qp. 

ANTIBODY STAINING AND I N  SITU HYBRIDIZATION REVEALS 
THAT A SUBSET OF NEURONS I N  THE RABBIT NEONATAL a293  BRAIN PRODUCE INSULIN. Ruben Sche-, Lynn Karycki,  
Farouk Sadiq ,  Thomas H i l l i a r d ,  Arnold Kahn, and 
Sher in  Devaskar. S t .  Louis Univers i ty  and t h e  Pedi- 
a t r i c  Research I n s t i t u t e ,  Cardinal  Glennon Ch i ld ren ' s  

Hosp i t a l .  Dept. of P e d i a t r i c s .  S t .  Louis,  MO. 
We have previously  shown t h a t  i n s u l i n  is  p re sen t  i n  whole 

b r a i n  e x t r a c t s  of f e t a l / n e o n a t a l  r a b b i t s  (BBRC 136:208, 1986). 
However, t he  sou rce  of t h i s  hormone remains c o n t r o v e r s i a l .  To re-  
so lve  t h i s  i s s u e ,  g l i a  and neurons from 10 day o ld  newborn 
r a b b i t s  were grown i n  t i s s u e  c u l t u r e  and subsequently analyzed 
f o r  hormone syn thes i s  by the  peroxidase-ant iperoxidase  (PAP) 
technique and i n  s i t u  HYB. Gl i a  and neurons were i d e n t i f i e d  on 
the  b a s i s  of morphology and p o s i t i v e  s t a i n i n g  wi th  enolase  
(neurons) and f i b r i l l a r y  a c i d i c  p r o t e i n  ( g l i a ) .  The monoclonal 
antibody (1:lOO) used i n  t he  PAP r e a c t i o n  was s p e c i f i c  f o r  i n -  
s u l i n .  In  s i t u  HYB was conducted a t  3 7 ' ~  under s t r i n g e n t  condi- 
t i o n s  us ing a  b io t in - l abe l ed  r a t  i n s u l i n  cDNA probe (Dr. A .  Per- 
mu t t ) .  B io t iny la t ed  pBR322 DNA served a s  a  con t ro l .  HYB was de- 
t ec t ed  us ing avidin-Peroxidase. The d a t a  show t h a t  i n s u l i n  is  
p re sen t  i n  only -5% of t he  neurons but  not  g l i a .  P r e t r e a t i n g  the  
c e l l s  w i th  t h e  ionophore monensin, t o  block hormone s e c r e t i o n ,  
augmented t h e  PAP r e a c t i o n  bu t  d id  not  i nc rease  the  number of 
p o s i t i v e  c e l l s .  S imi l a r ly ,  i n  s i t u  HYB revealed i n s u l i n  mRNA i n  
-5% of t he  neurons, wi th  no such t r a n s c r i p t s  i d e n t i f i e d  i n  g l i a .  
We conclude t h a t  i n s u l i n  de t ec t ed  i n  f e t a l l n e o n a t a l  b r a i n  ex- 
t r a c t s  is  synthesized l o c a l l y  by a  s e l e c t  subse t  of neurons. The 
b io log ic  func t ion  of t h i s  neuronal i n s u l i n  remains t o  be d e t e  
mined, but p o s s i b i l i t i e s  include n e u r o t r a n s n i t t e r  a c t i v i t y  anx i  
o r  growth promotion. 

EXTRACELLULAR FLUID VOLUME (ECV) CtlANGES IN I!ERY LOW 
BIRTH WEIGHT (VLBW) INFANTS DURING  TI^ FIRST TWO 
POSTNATAL MONTHS. SG Sha f fe r ,  SK Bradt ,  VM Meade and 294 RT Hall.  Ch i ld ren t s  Mercy Hospi ta l ,  Univers i ty  of 
Missouri Kansas Ci ty  School of Med.. Kansas C i ty ,  MO 

Pos tna t a l  n a t r i u r e s i s  among VLBW i n f a n t s  may repre-  
s en t  physiologic  r educ t ion  of t h e  ECV o r  pathologic  r e n a l  s a l t  
wast ing.  We assessed Ma homeostasis between b i r t h  and h o s p i t a l  
d i scha rge  by s e r i a l  measurements o f  ECV i n  1 8  preterm infants(mean 
GA 28 wk, SD 1 .8 ) .  ECV was es t imated a s  co r r ec t ed  bromide space on 
pos tna t a l  days 1 ,7 ,14,21,42 and 63. Resul ts  were compared t o  
changes i n  body weight,  Na in t ake  and serum Na concen t r a t ion .  

Mean body weight decreased from 1027 gm (SD 272) on day 1 t o  
937 g m  (SD 217) on day 7 ,  then r e tu rned  t o  b i r t h  weight by day 
1 4 .  Mean ECV was 550 ml/k (SD 116)  on day 1 and decreased t o  
359 ml/kg (SD 66)  on day 1&. Therea f t e r  body weight and ECV 
increased p ropor t iona l ly  so  t h a t  mean ~CVlkg  remained between 336 
ml/kg (SD 42) and 349 ml/kg (sD 54) .  ECV reduct ion and s t a b i l i -  
za t ion  was usua l ly  i so ton ic .  

Six  i n f a n t s  developed hyponatremia(serum Na < 135 mEq/l) bet -  
ween 11 and 31 days of age. Mean ECV/kg was s i g n i f i c a n t l y  lower 
i n  t h e s e  i n f a n t s  compared with i n f a n t s  i n  t h e  same age range wi th  
serum Na > 135 mEq/l (303 ml/kg, SD 36, vs.  368 ml/kg, SD 56, 
p  < . 0 1 ) .  Sodium in t ake  was not d i f f e r e n t  i n  t h e  2  groups, however 
t o t a l  f l u i d  in t ake  was g r e a t e r  i n  i n f a n t s  with hyponatremia and 
decreased ECV. 

I r l  conclus ion,  t h e  ECV of  t h e  VLBW i n f a n t  decreases  post -  
n a t a l l y  and i s  r egu la t ed  wi thin  a  range s i m i l a r  t o  o lde r  i n f a n t s .  
These f ind ings  suggest  t h a t  t h e  I n i t i a l  p o s t n a t a l  n a t r i u r e s i s  i n  
t h e  f l r s t  2 wks of l i f e  r ep resen t s  physiologic  reduct ion of t h e  
expanded ECV of t h e  f e t u s  Late h  onatremia may i n d i c a t e  
excess ive  sodium l o s s   and'^^^ d e p l g i o n .  

ONTOGENY OF THE TUNICA VASCULOSA LENTIS ('I1IL) 
Renee Skapinker,  Alan D. Rothberg. Univ o f  t h e  W i t -  295 watersrand,  Johannesburg Hosp i t a l ,  Dept o f  Pedia t -  
r i c s ,  Johannesburg, So. Africa .  (Spon. by Keith H.  

Previous s t u d i e s  have shown a  good c o r r e l a t i o n  between appear- 
ance o f  t h e  TVL a t  b i r t h  and g e s t a t i o n a l  age i n  27-34 week prema- 
t u r e  i n f a n t s .  We s tud ied  t h e  e f f e c t  o f  pos tna t a l  a g e  on t h e  rate 
o f  r eg res s ion  o f  t h e  TVL i n  premature i n f a n t s  t o  a s s s e s s  whether 
t h i s  occurred a t  a  s i m i l a r  r a t e  t o  t h a t  occu r r ing  i n  u t e r o .  

F i f ty -e igh t  premature i n f a n t s  were en ro l l ed  i n t o  t h e  s tudy.  
Ges t a t iona l  age  was es t imated us ing  t h e  method descr ibed by Ba l l -  
a rd .  Lens examination was by d i r e c t  ophthalmoscopy wi th in  36 h r s  
o f  b i r t h  and then  on a weekly bas i s .  Regression o f  t h e  TVL was 
graded according t o  t h e  system descr ibed by H i t t n e r ;  Grade 1 V  
being t h e  most immature ( v a s c u l a r i t y  cover ing v i r t u a l l y  t h e  
e n t i r e  a n t e r i o r  s u r f a c e  o f  t h e  l e n s )  t o  Grade I (vascu la r  r eg re s -  
s i o n  t o  a po in t  a t  which on ly  occasional  v e s s e l s  a r e  v i s u a l i z e d ) .  

Resul ts  were analysed and compared according t o  postconcep- 
t i o n a l  age. No s i g n i f i c a n t  d i f f e r e n c e s  were found i n  t h e  r a t e  o f  
d isappearance o f  t h e  TVL when i n f a n t s  were s tud ied  a t  equ iva l en t  
postconcept ional  ages  i r r e s p e c t i v e  o f  pos tna t a l  age. 'Ihus! prem- 
a t u r e  d e l i v e r y  was no t  a s soc ia t ed  wi th  acce l e ra t ed  r eg res s ion  o f  
t h e  TVL. These f ind ings  may be u s e f u l  i n  a s s e s s i n g  g e s t a t i o n a l  
age  o f  a  preterm i n f a n t  who has  no t  had an assessment o f  ges t a -  
t i o n a l  age  wi th in  t h e  f i r s t  days  a f t e r  b i r t h  or who is t r a n s f e r -  
r ed  t o  a  h igh c a r e  c e n t e r  beyond t h e  s t a g e  when o t h e r  g e s t a t i o n a l  
aging systems are considered r e l i a b l e .  
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