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EFFECT O F  ClMETlDINE AND ENDOTOXIN ON LUNG IN VITRO FORMATION OF SAGITTAL HELICES FROM NEWBORN 
MICROSOMAL P450 ACTIVITY IN OXYGEN-TOXIC RAT SKIN: CHIRALITY, ONTOGENY, AND LINEAR DIMENSIONS 
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One  enzymatic source of f ree  oxygcn radical production in lung Organ c u l t u r e  expl a n t s  a d a p t  t o  c o n d i t i o n s  fi 

cells is the cytochromc P450 system. Wc have reported that a single dose ,,itro by forming " f igures  of equi l ibr iumu with t h e i r  environment 
of either cndotoxin (E) or cimetidine (C), both inhibitors of hepatic P450 (conformations of m i n i m a l  surface energy).  We propose that  
activity,  significantly rcduccs pulmonary oxygcn toxicity in lambs. To explant  ~ m o r p h o g e n e s i s ~ ~  d u r i n g  i n  v i t ro  adaptation i s  a func t ion  
determine if the ill vieo reduction of lung injury could bc linked to lung Of i n  viva tissue organization ms of tension. I n  t h i s  
P450 activity, microsomcs were isolated from whole blood-free lung, and used a M c I l w a i n  t i ssue chopper to  prepare lmn 20n 
P450 activity was measured ill ~~ili-o in 13 oxygcn-toxic lambs and in 3 strips of newborn rat dorsal s k i n  and the f igures  of 
similarly instrumented lambs who breathed a i r  for 3 - 5 days. P450 e q u i l i b r i u m  obta ined from perpendicular ly  oriented sectionsa 
activity was estimated as the dcmcthylation of d-bcnzphctaminc with cut  s t r ips  extended or formed gentle u , s u  
subsequent generation of formaldehyde. Results shown below (x + I SD, i n  cu l ture .  Sagi t ta l  s t r ips ,  however, r ap id ly  formed helices of * indicates p<.05 vs air, t ind ica tcs  p<.05 vs O2 alone.): 

Survival Time 
o p p o s i t e  handedness i n  serum f r e e  Waymouth's media. Measurements 

Lung P450 Activity 
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of 1 8  s a g i t t a l  s t r i p s  from newborn (day  0 )  pups are shown: chuQ [nmolcs C H 2 0 / 1 0  minlme ~ r o t c i n )  Anatomic # C o i l s  Handedness T r a n s v e r s e  d i a m e t e r  o f  end c o i l  - 
- - - S i t e  (360') o f  h e l i x  Cephal ic  end (mm) Caudal end Air (n=3) .87 + .22 L s i d e  3.5 f  0.2 L (919 3.1 i 0.2 2.1 f 0.2* 

O 2  alone (n=5) 1.46 + .37* 8 3 %  11 R s i d e  3.1 t 0.1 R (9191 3.3 t 0.2 1.9 i 0.1* 
O2 + E (n=4) .65 + .IS* t 131 + 10 t 

.35 + .O5* t 145 + 6 t * p c0.01, c e p h a l i c  versus c a u d a l ,  mean + SE ( a l l  v a l u e s )  
O2 + C (n=4) The number of c o i l s  was s t a b l e  f o r  24h i n  c u l t u r e .  I n  3-day- 

T h e  results i n d k a t c  that in lamb lung I)  hypcroxia increases P450 O 1 d c ~ ~ ~ l ~ ~ ~ ~ A s m e ~ ~  ~ ~ i ~ h ~ ~ ~ ~ o ~ ~ s , $ ~  ~ a ~ i ~ t ~ ~ = ~ ~ ~ ~  s t r ips  fom 
activity, and  2) both cimetidinc and cndotoxin block the increase in helices i n  v i t ro which retain their i n  viva c h i r a l i t y ;  2) 
P450 activity due  to oxygen exposure. Thcse studies lend further 
support  to hypothesis P450-mcdiated oxygen nlctsbolism may  bc s a g i t t a l  h e l i c e s  a r e  c o n i c a l  r a t h e r  t h a n c y l i n d r i c a l  w i t h  t h e  

impor tan t  i n  the  pathogenesis or pu lmonary  toxic i ty  i n  Iambs, t i g h t e s t  c o i l  l o c a t e d  a t  t h e  caudal  end; 3 )  h e l i x  format ion  i s  
s t a b l e  f o r  24h i n  v i t r o ;  4 )  t h e  number of c o i l s  formed p e r  
s a g i t t a l  c e n t i m m s k i n  d e c r e a s e s  r a p i d l y  a f t e r  b i r t h .  

CORTISOL, ACTH f3 -ENDORPHIN: DIURNAL RHYTHMS OF 
INFANTS IN A NEONATAL INTENSIVE CARE UNIT. 

ALLOCATION OF SYSTEMIC GLUCOSE PRODUCTION TO 
CEREBRAL GLUCOSE UTILIZATION AS A FUNCTION OF 
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To de termine  whether  a d i u r n a l  rhythm e x i s t s  i n  n e o n a t e s  ad- may be due to an imbalance between glucose production (GP) and 
m i t t e d  t o  n e o n a t a l  i n t e n s i v e  c a r e  u n i t s  (NICU) where t h e r e  i s  c e r e b r a l  g l u c o s e  needs .  We i n v e s t i g a t e d  r e l a t i o n s h i p s  between 
cont inuous  a r t i f i c i a l  l i g h t i n g  and p e r i o d i c  n u r s i n g  and medica l  Gp ,  cerebral glucose uptake (MRG), brain and body weight in 16 
c a r e  e x i s t s ,  Plasma c o r t i s o l ,  ACTH and 8-endorphin (BED) concen- fasted 3 hr o l d  pups weighing 263 (170-345 g ) .  Brain wt 
t r a t i o n s  were measured i n  two groups  o f  i n f a n t s  and a n o t h e r  group 6 . l f 0 . 3  was 2.3% of body w t ,  w h i l e  liver w t  l l .8 f1 .5  was 
o f  a d u l t  human v o l u n t e e r s .  As e x p e c t e d ,  a d i u r n a l  rhythm i s  s e e n  4.4% of body w t .  ~~~i~ wt:liver was 0.66 for  the entire 
i n  a d u l t s .  Plasma c o n c e n t r a t i o n s  found d u r i n g  morning and ( a f t e r -  group. Mean pH 7.23, pCO2 48 .4 ,  p02 90 .0 ,  blood g l u c o s e  3.36 mM 
noon) h o u r s  were: c o r t i s o l  - 475.0 f 204.2 (255.0 f 75.2)  nmoles (1.45-10.77mM), steady GP 49.6 umol/kg/min, cerebral 
/L; ACTB - 10.9 + 3.4  (13 .0  + 4 . 6 )  pg/mL; f3-ED -22 .1  + 9 . 5  blood flow (CBF) 0 .83  ml/g/min,  W C  0.60 umol/g/min, and 
( 1 6 . 8  f 7 .2)  P ~ / ; L .  A d i u r n a i  rhythm was a l s o  o b s e r v e i  f o r  ACTH cerebral 02 uptake (MR02) umol/g/min. The brain utilized 
and c o r t i s o l  i n  n e o n a t e s  (3-4  d a y s  p o s t n a t a l l y ) : c o r t i s o l  - 340 f 36.6+7.9X of total body GP. To test the e f fec t  of growth 
194'5 (228 '8  f 101'0) nmoles/L; - 6 ' 3  f 4 ' 2  f 5 ' 5 ) p g / m L '  a t  term upon b r a i n  g l u c o s e  u t i l i z a t i o n ,  we ana lyzed  t h e s e  d a t a  
Although t h e r e  was n o t  a s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  a s  a f u n c t i o n  of b i r t h  wt .  Both b r a i n  and l i v e r  wt i n c r e a s e d  a s  
between morning and a f t e r n o o n  6 -ED l e v e l s  i n  t h i s  group,  t h e  a f u n c t i o n  of body wt .  However, b r a i n : l i v e r  ( r=-0 .6 ,  ~ ~ 0 . 0 2 )  and 
a f t e r n o o n  l e v e l s  l i k e  t h e  a d u l t s  were lower:  24.2 + 13.0  bra in :hody ( r =  -0.63,  p<0.01) r a t i o s  were  g r e a t e s t  i n  s m a l l e r  
(19  + 9.8)  pg/rnL. There  was no s i g n i f i c a n t  d i f f e r e n c e  between pups.  Although CBF i n c r e a s e d ,  W O p ,  CMRG, and GP d i d  n o t  
t h e  c o n c e n t r a t i o n s  of  any o f  t h e  t h r e e  s u b s t a n c e s  i n  i n f a n t s  who with body w t .  However, the % of GP used by the brain 
were s e v e r e l y  s t r e s s e d  c l i n i c a l l y :  c o r t i s o l  - 320 f 230.6 i n c r e a s e d  e x p o n e n t i a l l y  w i t h  body wt ( r = 0 . 5 0 ,  p<0.05) .  
(406.4 + 227.4) nmoleslL; ACTH - 7.0  f 3.1  ( 8 . 0  t 4 . 7 )  pg/mL; CONCLUSION: I n  s m a l l  pups a s m a l l e r  % of GP was used  by b r a i n  
B-  ED --37.1 2 19'4 (45 '6  f 35 '7)  pglmL' I t  appear that  a d e s p i t e  t h e  f a c t  t h a t  t h e  b r a i n  r e p r e s e n t s  a l a r g e r  % of body 
d i u r n a l  rhythm e x i s t s  i n  n e o n a t e s  w i t h i n  t h e  f i r s t  few days  of  wt .  These d a t a  s u g g e s t  t h a t  s m a l l e r  pups d o  n o t  u s e  a d i s -  
p o s t n a t a l  l i f e  and t h a t  t h e  c o n t i n u o u s  l i g h t i n g ,  medica l  and p r o p o r t i o n a t e l y  l a r g e r  X of GP t o  m a i n t a i n  t h e i r  normal  r a t e s  of  
n u r s i n g  i n t e r v e n t i o n s  do n o t  seem t o  i n t e r f e r e  w i t h  t h i s  rhythm. cerebral glucose utilization. with in  the range of wt there was 
Severe  s t r e s s  seems t o  o v e r r i d e  t h i s  rhythm. n o  imbalance  between GP and MRG. 

EXAMINATION OF THE "SURFACE TENSION" OF NEWBORN RAT RELATIONSHIP OF SYSTEMIC GLUCOSE PRODUCTION TO 
SKIN: METHOD AND EFFECTS OF EPIDERMAL GROWTH FACTOR CEREBRAL GLUCOSE UTILIZATION IN NEWBORN DOGS. 
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Dept. o f  P e d i a t r i c s ,  C i n c i n n a t i ,  Ohio. To d e t e r m i n e  t h e  magnitude of s t e a d y - s t a t e  
In  mammals, t h e  d e c l i n a t i o n  of  h a i r  f o l l i c l e s  s y s t e m i c  g l u c o s e  p r o d u c t i o n  (GP) used by t h e  b r a i n  

s u g g e s t s  an  asymmetr ica l ly  a l i g n e d  t e n s i o n  i n  t h e  s k i n  d u r i n g  de- i n  16 f a s t e d  3 h r  o l d  te rm pups we measured GP w i t h  a primed 

velopment.  We hypothes ized  t h a t  s k i n ,  a s  an e l a s t i c  body, would c o n s t a n t  i n f u s i o n  of t r a c e r  16- HI g l u c o s e ;  and c e r e b r a l  u p t a k e  
e x h i b i t  r e t r a c t i o n  i n  v i t ro  p r o p o r t i o n a l  t o  t h e  t e n s i o n  i n  v ivo .  of g l u c o s e  ( m G )  and O2 ( m 0 2 )  t a k e n  a s  t h e  p r o d u c t  of 
We t e s t e d  t h i s  h y p o m n  t h e  newborn r a t  d u r i n g  t h e  time a f t e r i o v e n o u s  d i f f e r e n c e  of s u b s t r a t e  and c e r e b r a l  b lood f low 
h a i r  f o l l i c l e  morphogenesis and examined t h e  e f f e c t  of  a known (CBF), a s  measured by t h e  FICK p r i n c i p l e  w i t h  1 4 ~ - a n t i p y r i n e .  
epidermal morphogen, EGF. C i r c u l a r  12mn s e c t i o n s  o f  d o r s a l  s k i n  The f o l l o w i n g  s t a t i c  parameters  were:  
from 1 2  c o n t r o l  and 1 2  EGF-treated (500 ng/g BW) newborn rats ~ o d y  W t  263.3+13.8g Brain:body wt 2.32f0.11X 
were a1 lowed t o  assume f i g u r e s  of e q u i l i b r i u m  on prewet ted  poly- B r a i n  W t  6.08f0.28g Glucose 3.36f0.63mM; r a n g e  1.45-10.77 
s t y r e n e  p l a t e s  p r i o r  t o  culture i n  serum f r e e  Waymouth's media L a c t a t e  1.04f0.15mM GP 49.6f11.0 pm/kg/min 

f o r  24h. I n i t i a l  a x i a l  d imens ions  f o r  t h e  c i r c u l a r  s e c t i o n s  were: pH 7 .23t0 .01  CMR02 1 .76t0 .37  pmlglmin 
S a g i t t a l  (mm) T r a n s v e r s e  (mn) P C O ~  48.4f1.33 MRG 0.60f0.15 vm/g/min 

Cont ro l  (day  0 )  8.1 t 0.2 12.0 i 0.2 Mean i SE PO2 90.0t7.0 CBF 0 .83f0 .10  ml/g/min 
4h p EGF R X  10.0 * 0.3* 11.6 i 0.2  *p < .001 Oxygen/glucose i n d e x  was 52.9t9.172. Glucose e x t r a c t e d  by t h e  

S a g i t t a l  r e t r a c t i o n  was not  i n h i b i t e d  by neuromuscular b r a i n  (A-VIA) was 27.6t4.1X. 36.6% o f  s y s t e m i c  GP was accounted  
b locking  a g e n t s  (pancuronium, c u r a r e )  o r  by sodium a z i d e .  All  f o r  by b r a i n  u p t a k e .  The b r a i n  u t i l i z e d  11 .42i1 .6  vmlkglmin of 
s e c t i o n s  became c i r c u l a r  a f t e r  24h i n  c u l t u r e .  E l l i p s e  f o r m a t i o n  g l u c o s e  provided  by GP. With in  t h e  r a n g e  of g l u c o s e  l e v e l s ,  

was n o t  p r e s e n t  i n  s k i n  s e c t i o n s  from 7-day-old pups. g l u c o s e  d i d  n o t  c o r r e l a t e  w i t h  CBF, CMRG o r  CMR02. CMRG was n o t  
Conclus ions :  1) Newborn r a t  s k i n  e x h i b i t s  an endogenous r e l a t e d  t o  GP. I n  c o n t r a s t  A-VIA d e c r e a s e d  a s  a n  e x p o n e n t i a l  

t e n s i o n  i n  t h e  d i r e c t i o n  p r e d i c t e d  by t h e  cephalo-caudal  angula-  f u n c t i o n  of  g l u c o s e  (r=-0.51,  ~ ~ 0 . 0 5 ) .  Fur thermore ,  p e r c e n t  of 
t i o n  of t h e  developing  h a i r  f o l l i c l e s ;  2 )  EGF t r e a t m e n t  d e c r e a s e s  GP used by t h e  b r a i n  was an  i n v e r s e  f u n c t i o n  of GP (r=-0.71, 
s k i n  t e n s i o n  a s  measured by t h e  r e t r a c t i o n  a s s a y  d e s c r i b e d ;  3) p<0.001).  IN CONCLUSION: a l t h o u g h  t h e  b r a i n  is  2.3% of  body w t ,  
t h e  t e n s i o n - g e n e r a t i n g  e lement  i n  s k i n  i s  n o t  t h e  hypodermal i t  u s e s  36% of  GP. Secondly ,  w i t h i n  t h i s  r a n g e  of g l u c o s e ,  CMRG 
s k e l e t a l  muscle;  4 )  t h i s  phenomenon i s  l o s t  d u r i n g  a d a p t a t i o n  t o  is  n o t  a f f e c t e d  and may b e  m a i n t a i n e d  by i n c r e a s e d  e x t r a c t i o n  a t  
i n  v i t r o  l i f e  and i s  l i m i t e d  t o  t h e  neonata l  p e r i o d .  t h e  lower end of  b lood g l u c o s e  spec t rum.  Mean+S.E. 
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