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The ovine chronotropic response to  in jec t ion  of catechola- 
mines i s  reported to increase during gestat ion,  exhibi t  dener- 
vat ion supersens i t iv i ty ,  but i s  s imi la r  to the adul t  a f t e r  
b i r th .  This study examined the developmental changes i n  the 
hear t  r a t e  response to  beta adrenergic s t imulat ion with IS .  
Dose response s tud ies  were carr ied out i n  chronical ly 
ca the te r ized ,  sheep -- 5 near-term fe tuses ,  4 newborn, and 5 
pregnant adul ts .  IS was infused f o r  15-30 min u n t i l  a steady 
s t a t e  response was obtained f o r  each dosage of the se r ies .  
Results a r e  shown below. 

ISOPROTERENOL DOSE % CHANCE HEART RATE (meankSEM) 
(ug/kg/min) - Fetus Newborn Adult 

0.010 2 m .  8 
0.025 17.852.7 50.826.9 
0.050 11.924.8 35.854.4 92.857.0 
0.100 26.1k5.1 45.M3.8 111.59.9 
0.250 36.323.6 52.5- 
0.500 69.858.7 

These s tud ies  indicate  tha t  the ovine chronotropic response 
t o  beta adrenergic s t imulat ion increases not only during gesta- 
t i o n  but from the newborn period to  adulthood. This may repre- 
sen t  a maturational increase in  cardiac beta receptor number, 
a f f i n i t y  or  responsiveness. 
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The ontogeny o f  6-adrenergic receptors (BAR) i n  lung 

was described i n  the r a b b i t ,  r a t ,  sheep and guinea p ig.  
Developmental increases i n  b ind ing capacity were demonstrated 
i g  a l l  species, f o r  examp e, r a b b i t  lung membrane bound ( - ) -  3 [ HI-d i  hydroalprenolol , [ HIDHA t o  a s ing le  c lass o f  s i tes ,  
was stereoselect ive,  r e v e r s i b l e  and saturable; KD 1.78~0.30 
nM. Binding a t  a l l  ages was i n h i b i t e d  by agonists i n  the order 
o f  potency: I s o  > Epi=Norepi c h a r a c t e r i s t i c  o f  a 8lAR sub- 
type. Studies w i t h  metoprolol (0  ) and z i n t e r o l  (8  
se lec t i ve )  revealed 60% 81- and 4h% 8 adrenergic suitypes 
a t  a l l  ages. Bmax increased 11.5 f o l %  from day 25 o f  gestat ion 
t o  adulthood, increasing dur ing the  l a t t e r  days o f  gestat ion 
and the e a r l y  neonatal period, from 3 7 ~ 1 0  fmolemg-1 p r o t e i n  
t o  4 2 5 ~ 5 1  i n  the  adu l t ,  mkSD. Gpp(NH)p decreased agonis t  
a f f i n i t y  more e f f e c t i v e l y  i n  adul t  than i n  f e t a l  lung and we 
hypothesize t h a t  a "coupl ing" defect  e x i s t s  i n  f e t a l  l ung  BAR. 
The s e n s i t i v i t y  o f  adenylate cyclase a c t i v i t y  t o  catecholami ne 
was maximal i n  adu l t  r a b b i t  lung increasing w i t h  age from 23% 
a t  day 25 gestat ion t o  255% s t imu la t ion  i n  the adul t .  Pulmonary 
BAR numbers a t  term gestat ion were h igher  i n  animals which are 
r e l a t i v e l y  more mature a t  b i r t h  (guinea p i g  and sheep) as 
compared t o  less mature ( r a b b i t  and r a t ) .  I n  conclusion, 
padrenerg ic  receptors appear t o  be a sens i t i ve  i n d i c a t o r  o f  
pulmonary maturat ion and the  increase i n  BAR dur ing development 
i n  mammalian lung and supports the r o l e  of  padrenerg ic  
receptors i n  the  regu la t ion  o f  pulmonary funct ion.  
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P i p e r a c i l l i n  (PIP) is a new p e n i c i l l i n  de r iva t ive  with enhanc- 

ed a c t i v i t y  against  gram-negative organisms. We evaluated the  
pharmacokinetics of t h i s  compound i n  13 chi ldren (ages 1.1-12.7 
years) .  5 chi ldren had Pseudomonas in fec t ions  (3 o s t e i t i s ,  1 
urinary t r a c t  in fec t ion ,  1 p e r i t o n i t i s ) .  1 ch i ld  had foot  cel lu-  
l i t i s  and the  remaining 8 had fever  and neutropenia. Piperaci l -  
l i n  was administered by constant 30 min. intravenous infusion;  
blood was col lected a t  the end of t h e  infusion and 30, 60, 90 and 
120 min. the rea f te r .  The concentration of P i p e r a c i l l i n  i n  serum 
was determined by a newly developed HPLC assay. The da ta  appear- 
ed t o  f i t  a one compartment model with f i r s t  order  k ine t i cs .  
Preliminary r e s u l t s  from pa t ien t s  with normal rena l  function re- 
vealed a narrow range of serum half- l i fe(T%);  25.7 t o  32.2 min. 
The apparent volume of d i s t r i b u t i o n  (Vd) varied from 0.19 to  0.35 
L/Kg. T o t i l  body clearance (C1 ) varied from 155 t o  361 ml/min/ 
1.73m2; C1 cor re la ted  direct lyBwith c rea t in ine  clearance (rs.87) 
I n  on2 patvent with rena l  f a i l u r e  (Creat. c l e a r  = 6.9 ml/min/ 
1.73m ) the T$ (70.6 min) was prolonged and the C1 (104 ml/min/ 
1.73m2) was s l i g h t l y  decreased. This suggests thaa PIP i s  

eliminated both by rena l  excret ion and by non-renal mechan- 
isms; determinations of ur inary excret ion and rena l  clearance of 
PIP a r e  i n  progress. These i n i t i a l  da ta  suggest tha t  a desired 
peak concentration of 150 pg/ml can be achieved with an average 
dose of 55 mg/K . dru accumulation does not occur with dosing 
i n t e r v a l s  of 4 k u r s  f n  p a t i e n t s  with normal rena l  function. 
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Hydrocephalic pa t i en t s  with shunts a re  prone t o  in fec t ions  
with Staphylococcus epidermidis and S. aureus. Nafc i l l in  repre- 
sen t s  an a n t i b i o t i c  of choice f o r  treatment of such in fec t ions  
because l imited data  suggest t h a t  it penetrates  well  i n t o  the  
ven t r i cu la r  f l u i d  i n  t h e  presence of inflammation. Fourteen hy- 
drocephalic chi ldren with suspected shunt in fec t ions  were s tudied 
f o r  penetrance of n a f c i l l i n  i n t o  ven t r i cu la r  f l u i d  following in- 
travenous administrat ion.  In seven pa t i en t s  with b a c t e r i a l  ven- 
t r i c u l i t i s ,  6.7*2.6% of the  peak serum l e v e l  was detected i n  t h e  
ven t r i cu la r  f l u i d .  In the  remaining seven pa t i en t s  without bac- 
t e r i a l  v e n t r i c u l i t i s ,  a lower percentage of peak serum leve l s  was 
detected i n  t h e  ven t r i cu la r  f l u i d  (1.32*0.64%). The degree of 
ven t r i cu la r  pleocytosis  was poorly cor re la ted  with penetrance of 
n a f c i l l i n  (r=0.1343, p=NS). In marked con t ras t ,  a s t rong  inverse 
cor re la t ion  was present between ven t r i cu la r  f l u i d  glucose l e v e l s  
and penetrance of n a f c i l l i n  (r=-0.7275, p<0.001). A l l  pa t i en t s  
with normal glucose l eve l s  had a very low leve l  of n a f c i l l i n .  
These r e s u l t s  suggest t h a t  penetrance of n a f c i l l i n  i n t o  ventricu- 
l a r  f l u i d  i s  linked i n  an inverse fashion t o  t h e  mechanism(s) 
con t ro l l ing  ven t r i cu la r  f l u i d  gldcose concentrations. 
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R i t rod r ine  i s  a beta-adrenergic agonis t  used f o r  the i n h i b i -  
t i o n  o f  pre-term labor .  As a p o t e n t i a l  a c t i v a t o r  o f  the c y c l i c  
AMP system, biochemical changes i n  the fe tus  might be an t i c ipa ted  
a f t e r  maternal treatment. E f fec ts  o f  maternal treatment w i t h  v i  t o -  
d r ine  on f e t a l  r a t  b ra in  development were invest igated.  A long- 
term treatment group (L)  received r i  todrine,3mg/kg/dose, IM q8h on 
days 18-22 o f  pregnancy.A shor t  term treatment group (S) received 
one 3mg/kg 1.V.dose on day 22. Controls f o r  L and S received sa- 
l i n e  by the same procedures.Pups were del ivered by C/section on 
day 22. The i r  body and b ra in  weights and b r a i n  p ro te in ,  DNA,chol- 
es te ro l ,  glycogen,myelin basic p r o t e i n  and beta-adrenergic recep- 
t o r s  (by b ind ing o f  Dihydroalprenolol ,DHA) were measured. No sta-  
t i s t i c a l  l y  s i g n i f i c a n t  changes were detected.Using t h i s  exper i -  
mental model, there seem t o  be no adverse biochemical e f f e c t s  o f  
R i tod r ine  on f e t a l  r a t  b ra in  development. 

ENDOCRINOLOGY 

RESULTS (+ s'.E.) 
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L i t t l e  i s  known about the func t ion  o f  oxytoc in (OT) i n  males. 
We have recen t l y  observed a d iu rna l  rhythm o f  OT l e v e l s  i n  a d u l t  
male monkey CSF. I n  the present study we determined whether a l -  
t e red  l i g h t i n g  pat terns would a f f e c t  t h i s  rhythm. 

Four male rhesus monkeys (5.5-6.5 kg) were adapted t o  chronic  
r e s t r a i n t  primate chai rs .  Polyethylene catheters were threaded 
v i a  a sp inal  needle from the lumbosacral area cephalad i n  the sub- 
arachnoid space. CSF was withdrawn continuously by p e r i s t a t i c  
pump a t  a r a t e  o f  1 ml /hr  and co l l ec ted  as 2 h r  samples. OT was 
measured i n  CSF by radioimmunoassay wi thout  ex t rac t ion .  Recovery 
o f  added OT i n  pooled monkey CSF was 73-89%. As expected, there 
was a 3-7 f o l d  increase i n  CSF OT concentrat ions dur ing the day 
r e l a t i v e  t o  n ight t ime values. I n  monkeys kept  i n  l i g h t / d a r k  o f  
12 hr/12 hr ,  n igh t t ime  OT concentrat ions ranged from 2-10 uU/ml ; 
daytime concentrat ions ranged from 7-60 pU/ml. This  pa t te rn  per- 
s i s t e d  despi te  constant l i g h t  o r  dark f o r  72 hrs w i t h  no s i g n i f i -  
cant  change i n  the rhythm o r  i t s  r e l a t i o n s h i p  t o  t ime o f  day. 

These r e s u l t s  suggested t h a t  the CSF OT rhythm i s  endogenously 
generated. Perlow e t  a1 have shown t h a t  b lood l e v e l s  o f  OT i n  
rhesus monkeys show no rhythmic pa t te rn .  The organized rhythm o f  
OT confined t o  the CSF suggests t h a t  OT may have a separate func- 
t i o n  i n  the nervous system as a neuroendocrine t ransmi t te r .  
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