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DOSE DEPENDANT EFFECTS OF SURFACTANT ON LUNG MECHAN- 
ICS. Haruo Maeta, T e t s u r o  Fu ' iwara ,  Mineo Koni sh i ,  360 S h i n i c h i  Asakura (Spon. by D! V i d y a s a g a r ) .  Department  

o f  P e d i a t r i c s ,  U n i v e r s i t y  o f  Iwa te ,  Morioka,  J a p a n .  
Al though  exogenous s u r f a c t a n t  r ep lacement  was p roven  t o  im- 

p rove  l u n g  mechan ics  i n  c l i n i c a l  HMD (Fu j  iwara  e t . a l .  TA), o p t i -  
ma l  c o n c e n t r a t i o n  and d o s e  were n o t  known. We s t u d i e d  t h e  e f f e c t  
o f  d i f f e r e n t  c o n c e n t r a t i o n s  and q u a n t i t y  o f  TA i n  p r e m a t u r e  
r a b b i t s  b e f o r e  f i r s t  b r e a t h .  Group A was t r e a t e d  w i t h  f i x e d  
l i p i d  q u a n t i t y ,  b u t  v a r i a b l e  TA c o n c e n t r a t i o n .  Group B  was t r e a t -  
ed w i t h  f i x e d  c o n c e n t r a t i o n ,  b u t  v a r i a b l e  l i p i d  q u a n t i t y .  We 
measured P-V c u r v e  (P-V) and  l u n g - t h o r a x  compl iance  (CL) a t  
5  mg/ml t o  40 mg/ml o f  c o n c e n t r a t i o n  and 25 pg t o  400 pg o f  quan- 

40 m&ml 114 22.7T1.8 / 1 3  3 6 . 5 2 . 5  1 21 46.8F4.1 
Group A, when l i p i d  q u a n t i t y  was k e p t  c o n s t a n t  t h e  v a r i a b l e  con- 

- .  
t i t y .  Group A P-V c u r v e  d a t a  is  g i v e n  below. (Mean 2 S.E.) . I n  

c e n t r a t i o n  1 0  mg/ml t o  40 mg/ml o f  TA d i d  n o t  change  t h e  P-V 
c u r v e  and t h e  CL. However when c o n c e n t r a t i o n  o f  TA dropped t o  
5  mg/ml, t h e  P-V c u r v e  and t h e  CL changed a d v e r s e l y  (p<0 .02) .  
Group B  P-V c u r v e  and  CL improved t o  maximum a t  800 pg i r r e s p e c -  
t i v e  o f  c o n c e n t r a t i o n s .  F u r t h e r ,  t h e  l i p i d  q u a n t i t y  o f  800 vg t o  
4000 pg had no f u r t h e r  b e n e f i c i a l  o r  a d v e r s e  e f f e c t .  We c o n c l u d e  
1 0  t o  40 mg/ml o f  TA c o n c e n t r a t i o n , a n d  l i p i d  q u a n i t y  o f  800 pg 
t o  4000 pg w i l l  have  o p t i m a l  e f f e c t  on P-V c u r v e  and CL when 
i n s t i l l e d  b e f o r e  t h e  f i r s t  breath.(*P5=5 cmH20 d i s t e n d i n g  p r . )  . 

Quan. Conc. 

5  mg/ml 
10 melml 

EFFECT OF CAFFEINE EXPOSURE ON FETAL GROWTH IN THE 
RABBIT. Susan H.  Merc ik ,  Bruce R. Dor rbecker ,  P a u l  A. 36l a n d  o h  R. a y e .  Univ. o f  C o n n e c t i c u t  H e a l t h  

C e n t e r .  S c h o o l  o f  Pharmacy a n d  Dept. o f  P e d i a t r i c s ,  Farmington.  
High d o s e s  o f  c a f f e i n e  (C) have been  r e p o r t e d  t o  be t e r a t o -  

g e n i c  i n  a n i m a l s  and  p e r s i s t e n t  b e h a v i o r a l  e f f e c t s  have been  s e e n  
i n  t h e  o f f s p r i n g  o f  r o d e n t s  f e d  C  d u r i n g  p regnancy .  We have 
c h a r a c t e r i z e d  m e t h y l x a n t h i n e  e x p o s u r e  a n d  e f f e c t s  o n  f e r t i l i t y  
a n d  f e t a l  g rowth  r e s u l t i n g  from continuous p r e n a t a l  i n f u s i o n  o f  C  
a t  d o s e s  comparab le  t o  human d i e t a r y  i n t a k e  i n  t h e  r a b b i t .  The 
r a b b i t  was chosen  f o r  its s i m i l a r i t i e s  t o  t h e  human i n  me tabo l i sm 
o f  C. 26 r a b b i t s  were a d m i n i s t e r e d  C  d u r i n g  g e s t a t i o n  a t  r a t e s  
o f  0 ,  1 0  o r  20 mg/kg/day v i a  an  i m p l a n t e d  i n f u s i o n  pump. Does 
were s a c r i f i c e d  a t  1 0 ,  20 o r  29  d a y s ,  and  a m n i o t i c  f l u i d ,  f e t a l  
CSF, p la sma  and  g a s t r i c  f l u i d  were c o l l e c t e d .  F l u i d s  were ana-  
l y z e d  f o r  C  and  i t s  m a j o r  m e t a b o l i t e  p a r a x a n t h i n e  (P )  , and  f e r t i l -  
i t y  and  f e t a l  growth were a s s e s s e d .  P  and  C  were homogeneously 
d i s t r i b u t e d  i n  f e t a l  f l u i d s .  Mean a m n i o t i c  f l u i d  t o  m a t e r n a l  
plasma c o n c e n t r a t i o n  r a t i o s  were 0 .4  a n d  0 . 6  f o r  P  and  C, r e s p e c -  
t i v e l y ,  i n c r e a s i n g  t o  0 . 7  and  0 .9  by t h e  e n d  o f  g e s t a t i o n .  Meth- 
y l x a n t h i n e  e x p o s u r e  d i d  n o t  a f f e c t  p regnancy  r a t e ,  l i t t e r  s i z e  o r  
f e t a l  we igh t .  Leng th ,  b r a i n  w e i g h t  and  l i v e r  w e i g h t  a t  29 days  
were n o t  s i g n i f i c a n t l y  d i f f e r e n t  ( p > 0 . 1 ) .  We have  d e m o n s t r a t e d  
t h a t  p r e n a t a l  a d m i n i s t r a t i o n  o f  C  t o  r a b b i t s  r e s u l t s  i n  s i g n i f i -  
c a n t  f e t a l  e x p o s u r e  t o  b o t h  C  and  P. T h i s  e x p o s u r e  a t  c l i n i c a l l y  
r e l e v a n t  l e v e l s  d i d  n o t  l e a d  t o  s t r u c t u r a l  t e r a t o l o g y  o r  a d v e r s e l y  
a f f e c t  f e r t i l i t y  o r  f e t a l  g rowth .  The p o t e n t i a l  f o r  long- te rm 
a l t e r a t i o n s  i n  b e h a v i o r  ( b e h a v i o r a l  t e r a t o l o g y )  , however,  r emains  
t o  b e  d e f i n e d  b y  s t u d i e s  now i n  p r o g r e s s .  

BRA1,NPHENOBARBITAL (PB) CHANGES DURINGSEIZURES ( S )  I N  362 PIGLETS. p i e r r e  -1, ~ a r t i n e  P a u l  V E R T ~  , ~ e a n  
Luc P a o l o  L. MORSELLI~ ,  C a t h e r i n e  cW( ~ p o n .  

by M .  DELIVORIA-PAPADOPOULOS).l. C e n t r e  Rech. B i o l .  Dev. Humain, 
U n i v e r s i t k  d e  Nancy I - 2 .  LEAS S y n t h e l a b o ,  P a r i s  - FRANCE. 

Dur ing  S ,  b r a i n  a c i d o s l s  o f t e n  a s s o c i a t e d  t o  b lood  a l k a l o s i s  
(1) l e a d  t o  a  r i s e  i n  b lood-bra in  [ H+] g r a d i e n t  (G [H+] ) . Accor- 
d i n g  t o t h e  pH p a r t i t i o n  h y p o t h e s i s  FB s h o u l d  be r e l e a s e d  from 
b r a i n  t i s s u e .  To t e s t  t h i s  h y p o t h e s i s  11 p i g l e t s  l e s s  t h a n l o d a y s  
a r e  s t u d i e d  (mean w e i g h t i  1 SD : 1 . 7 + 0 . 6 k g )  6  t o  1 2  h o u r s  a f t e r  
a n  I P  d o s e  o f  10mg/kg o f  PB. S  a r e  induced  by p e n t y l e n  t e t r a z o l  
(P -100mg/kg ,n=4)  o r  b i c u c u l l i n e  (B-0.6 t 1 . 2  mg/kg ,n=7)  i n  s p o n t a  
n e o u s l y  b r e a t h i n g  a n e s t h e t i z e d  a n i m a l s  ( u r e t h a n  1 2 . 5 % s o l ,  1 5 m l /  
k g ) ,  Pa02 ,PaC02 ,  p M a , b r a i n  t i s s u e  pH (Roche e l e c t r o d e ) ,  b lood  and 
b r a i n  P B c o n c e n t r a t i o n s  a r e  measured.  S  l a s t e d  f o r  3  t o  1 7  min.  
Mean changes  a r e  a s  f o l l o w s  : 

pHa PaC02 Pa* G [H+] PB a r t .  B r a l n  PB 
(rnrnHg) (mrnHg) (n rno l / l )  pg/ml pg/ml 

B e f o r e  S  7.45* 36i5** 76+9** 57+20** 9 .6 i3 .0 '  7 .9i3.9 '  
Dur ing  S  7 . 4 3  26+5 96+10 96238 9.1k3.4 8 . 5 t 4 . 4  

Dur ing  S ,  t h e  b r a i n / a r t e r i a l  P B r a t i o  ( b / a )  r l s e s  f r o m 0 . 8 3 + 0 . 1 8  
t o  1 . 0 3 + 0 . 3 0  ( m +  1 S D ) .  I t  i s >  1 i n  o n e c a s e  b e f o r e S ( 1 . 0 8 )  a n d i n  
7  c a s e s  during S  (x2 = 7 . 0 ,  p < 0 . 0 1 ) .  T h i s  s u g g e s t  a n u n e x p e c t e d  PB 
i n t r u s i o n  i n t o  t h e  b r a i n  d u r i n g  Swhich  c o u l d  be r e l a t e d  t o  anopen-  
i n g  of t h e  blood' b r a i n  b a r r i e r  (BBB) a s  s u g g e s t e d  by 1 )  t h e  c o r r e l h  
t i o n  between b / a a n d  A G r l i+ l  ( r = 0 . 6 7 .  o  <0 .051  a n d 2 1  t h e  t r e n d  to -  . .  . . 
!;lF"="o .%c0Ef.1%t,'r4,", bf:KTi$e'Flas'5,P,Bi%n,dc ,bBo"s'?s k$h$%am"+~t8"~&fi~ 
BBB openi; lgand t h e  ~ f s h l f t  l n t o  t h e  b r a l n .  1. P. MO N e t  a  , P e d i a ~ r .  
R e s . ,  1979 ,  1 3  : 5 2 7 , * n s ,  " p  4 0 . 0 1 .  

800  pg 
n  * ~ 5 ( m l / k g )  

9  50.5f3.5 

2 0 0  pg 400 118 

PP(.'.C!'! fl'"iP,iCl'Ln,'~J(:I: : Y IC":U:!L TEC:I.XI'TT: S ' G T Z  I!. ! LI ."I: 363 PW~C~;:;. ~ci.1 2. Imr. (~pon.  t,y :. ::~!.:frr) , C:FC :ci.. l ie . ,  -- - - -  
l ett-i! C.v Ibq  , G.bL5. PC" ji.rics : IK' CF/L?f;., Clrvi,l>i~l 

n  *PS(rnl /kg)  
6  16 .622 .6  
1 1  21.8+2.6 

3 1 1  ex ; s t - r c .  :rk c'xknt of rt.jul:!.icn o!' !ln;n ;11;r?ni. i f;ocLlcr, !y 
r.;L;r::il or fci ;~? ton.olt(s r'm~ ics  unc!t'ti'rninre. I+&< in ptlosptlaylnticr~ (??) 
. r t i v z t f l  by ii~tr;ra.'lul;r .x;irorr rtss:::,<t' scirul:! ivn of r ; r c i f i c  ~'ro' ,  ::, 
i1r .s~~:;  i s  Lth fin: 1 rbrnt. of l .1;~:~ ! on-coc i ~ i t x t N !  c::Q~^& sys:'~ L. PP : :s 
invrsLic;t!d in tirlm rlmc3rL;1 -y+d,r,1  sin; !?::P+?.TF i r  t l . t ,  p r ~ s <  ricc m,' 
cbs~ncc of L?UM 'an6 rnst:illif.fd s  r.md nf.ssmi.?rs: ciJ'P, c(l:I'. C. lc iu* ; n<! 
FD!ynlncs. PP i:;s ;.sssssfi' t y  CL! polyaryl;r!id( [<' r l<c : . ?a ) to r~s i?  : ~ u i  

,i~tn.:,dio~j:p.y ;.nd qu:.r;tit.;tel by ,icnsitm,eter s c ~ t ~ n i ~ ~  of ttc -u:.or:Yiogr-:t 
or ~ou1*.irlg c f  gels  cu! i n b  In. s1icr.s. clll'P(1CII >') jrcrotcd inmvjor : ior 
(: t m e  L::x1 ;;.<.Cl) of .';i,.117,.!1! :rr: .:;7 p o l c s  [ T P / r c  cy?o:~l pr.o!.cir 
i r , b  p+-oLeins of I?: Y"OC, ICCCr, WOC .rrl 45CCC. I ' r l f  nixin;: ;lhosl*riry';- 
t.lm cf  ttlr rlzjor 115%'C lr ;rctrin occLTro? r.it.li 1. l.~:'xlC:-'. '!. cN'I'. r : ( l  P 
;c t ivt t ,d  PP of t t : ~  m e  ~0 l . c i i i s  ;s r:iVP. i b w v u ,  k ' f  rl;xil?l :r ' iv?iril 
rcg1:irt.d lC[-SII ca4P and c 0 l P  PF ; ,~s inkit i t ~ I  by c"'P ?q.fnt:rri. pror.-in 
i;ir,:sc ir.t ibl tar .  C3lciul :v.iv#.\+ W nf 1' protein:. (I.<.:?) (It=?!C:'C, 
(;OlCC, ;CCCP, m(l lnC!T). I>lf r;xirA PP cwlrrrd witi: lC:-?l' C:. C !ruiu- 
l i r  ;mi Hu.yl;ol ~ p i d s  did rrlt chnrge 0. ;,ctiv;+d P. >r p3yruoirt. . 
spermint (lL:-.!!l:>, p r m t c i '  !?!F irtr(r;lorntion of l.JlLt.CT -.KC! C.'Xx. C1 
pa?es ; ; ? lP / r .~  cy;osol j)rotcin ictrj p ro t~  .ns of Ir=lC:C'(K ;ni 55PCC. (;X.C( 1  i 
!FIT n;.xi-.; 1  = :.7&l.:xlG[43: slii.r?inc. (t!,tr p: y;r:ir~rs d n L i c !  tkr  jrY erhy 
ordrr qx.rminc >>yxm,idine> p+.rcscinr. cR P .nd O !;nd rn c?fcc' mxi  R'  by 
the other .%cond Iicsscwrrs, tuwvc'r, s p m i n e  iri!'ibi:cd bctt: ? N I P  (!C%= 
5xl:::41.l yr!lnu~(,) a ~ d  C, ; c t i v : t d  Fl'. Ihc [scscnc< of : s..ls of we;- 
plnlmtr,ins si,ecifically 2ctiv;truf by distirirt s-cond r,msr-rccrs wpppt.s tilt 
I~ypt.hesis tk; t lw;n  p1;x;cnt:l fmct icr  rey Sc 1nrl.i; i l  y  rrgu?;'.d hy I.:+., r- 
n;l or fet:.l tonnnrs. 

n  * ~ 5 ( m l / k g )  
9  15.723.2 

11 30.5+4.3 

COMPARISON OF SHORT TERM VS. LONG TERM RITODRINE 364 EXPOSURE. M. N .  Musci  J r . ,  S.  Abbas i ,  T. A. Losure ,  
and R. Bolognase (Sponsored by L. J o h n s o n ) ,  Ch i ld -  

r e n ' s  Hosn. of  P h i l a . .  D iv .  o f  Neona to loev :  Univ.  o f  PA. Sch.  o f  -, , 
Med.. D e ~ t .  o f  Ped.  and Ob/Gvn., P e n n s v l v a n i a  H o s n i t a l .  P h i l a . .  . - . - 
PA. R i t o d r i n e  h y d r o c h l o r i d e  a s  a  t o c o l y t i c  a g e n t  i s  g a i n i n g  
widespread  a c c e p t a n c e  i n  t h e  USA a f t e r  o v e r  a  decade  o f  u s e  i n  
Europe.  Records were  reviewed d u r i n g  t h e  i n i t i a l  y e a r  o f  r i t o -  
d r i n e  u s e  a t  P e n n s y l v a n i a  Hosp.(7/81 - 6 / 8 2 ) .  The p r o t o c o l  f o r  
a d m i n i s t r a t i o n  was IV r i t o d r i n e  f o l l o w e d  by o r a l  ma in tenance  
( u s u a l l y  40-80 mg d a i l y )  u n t i l  d e l i v e r y .  55  o f  68 women (81%) 
were t r e a t e d  t o  35 weeks o r  g r e a t e r  w i t h  t h e  f o l l o w i n g  r e s u l t s :  

- - 
I n i t i a t i o n  N X BW(gms) 3 Ges t  .Age(wks) X Dura t ion(wks)  

o f  t x  a t  d e l i v e r y  o f  t x  
C3Owks 2  2  2893t424 38.4'2.0 13 .  '5.3 
L30wks 25 3093'362 39.1'1.6 4.9'2.3 

D u r a t i o n  N.S. N.S. 
o f  t x  
+ 6wks 23  3047'394 38.7'1.8 3.7'1.6 
> 6wks 2  7  38 .9 t1 .9  12.8'4.9 3049'410 

N.S. N.S. 
N e o n a t a l  s i d e  e f f e c t s  ( h y p e r b i l i r u b i n e m i a ,  hypoglycemia,  o r  
r e s p i r a t o r y  d i s t r e s s )  were n o t  s i g n i f i c a n t l y  i n c r e a s e d  i n  e i t h e r  
g roup  a s  compsred t o  p r e v i o u s  European r e p o r t s ,  a l t h o u g h  o u r  mean 
l e n g t h  of exposure  is  a lmos t  4  t i m e s  l o n g e r .  T h i s  s u g g e s t s  t h a t  
t h e  c u r r e n t  r i t o d r i n e  regimen d o e s  n o t  i n c r e a s e  n e o n a t a l  s i d e  
e f f e c t s  and i s  e f f e c t i v e  i n  p r o l o n g i n g  p regnancy .  However, t h i s  
may change a s  ma in tenance  t h e r a p y  i s  i n c r e a s e d  (up t o  120 mg 
d a i l y )  i n  a t t e m p t s  t o  improve r i t o d r i n e ' s  s u c c e s s .  

RITODRINE EXPOSURE IN UTERO: EFFECTS ON FETAL RATS 365 M. N. Musci .  J r . ,  P. V a s i l e n k o ,  and S. Abbas i  (spon- 
s o r e d  by L o i s  Johnson) ,  C h i l d r e n ' s  Hosp. o f  P h i l a . ,  

D iv .  of Neona to logy ;  Univ.  o f  PA, Sch.  o f  Med., Dept .  o f  Ped . ,  
P e n n s y l v a n i a  Hosp., P h i l a ,  PA; Dep t .  o f  Med., Univ.  of Med. and 
Den t .  o f  NJ-Sch. of  Os teo .  Med., Camden, NJ. Beta-sympathomime- 
t i c s  used  f o r  t o c o l y s i s  have been shown t o  c a u s e  changes  i n  f e -  
t u s e s  and n e o n a t e s .  R i t o d r i n e  (R) (5mg/kg, s c ,  q12h) was g iven  
t o  r a t s  on d a y s  10-19 o f  p regnancy .  C o n t r o l  (C) r a t s  r e c e i v e d  
s a l i n e  a l o n e .  On day 20 t h e  a n i m a l s  were a n e s t h e s i z e d  and t h e  
f e t u s e s  were d e l i v e r e d  v i a  abdominal  i n c i s i o n .  (R) and (C) ex- 
h i b i t e d  no s i g n i f i c a n t  d i f f e r e n c e s  i n  f e t a l  o r  p l a c e n t a l  w e i g h t ,  
p l a c e n t a l  g lycogen  c o n t e n t ,  o r  f e t a l  and m a t e r n a l  blood g l u c o s e  
v a l u e s .  The f o l l o w i n g  s i a n i f i c a n t  f e t a l  r e s u l t s  were o b t a i n e d :  

Weights(gms) ? SEM G l y c o g e ~  (ug/mg) + SEM 
H e a r t  L i v e r  H e a r t  L i v e r  

C ( n = 5 2 )  2 2 . 0 ' 0 . 9  2 8 2 . 7 ' 1 3 . 6  2 3 . 8 ' 3 . 0  7 5 . 7 ' 3 . 9  
R ( n = 6 8 )  2 5 . 7 t 0 . 9  2 7 9 . 2 '  9 .6  2 4 . 1 2 3 . 3  8 4 . 8 ' 3 . 6  . . 

p<O.OOl N.S. N.S. p 4 0 . 0 2  
Our f i n d i n g s  t h a t  (R) c a u s e s  c a r d i a c  musc le  h y p e r t r o p h y  w i t h o u t  
a f f e c t i n g  c a r d i a c  g lycogen  d e p o s i t i o n  a r e  i n  agreement  w i t h  r e -  
p o r t s  o f  c a r d i o v a s c u l a r  e f f e c t s  o f  t h e  d r u g .  The i n c r e a s e  i n  
l i v e r  g lycogen  c o n t e n t  may i n d i c a t e  a  hyperg lycemic  s t a t e  which 
h a s  a l s o  been l i n k e d  t o  (R)  t h e r a p y .  M a t e r n a l  h e a r t  w e i g h t s  and 
l i v e r  g lycogen  a l s o  i n c r e a s e d  i n  t h e  (R) g roup ,  s i m i l a r  t o  t h e  
f e t a l  changes .  U n l i k e  t h e  f e t u s e s ,  m a t e r n a l  c a r d i a c  g lycogen  
c o n t e n t  and p i t u i t a r y  w e i g h t s  were i n c r e a s e d  i n  t h e  (R) g roup .  
These  r e s u l t s  s u g g e s t  t h a t  c a r d i o v a s c u l a r  and m e t a b o l i c  s i d e  
e f f e c t s  be c o n s i d e r e d  i n  i n f a n t s  born t o  mothe r s  on (R).  
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