
ATOLOGY 

RESPONSE OF THE NEWBORN TO INDUCED HYPOTENSION, 

?I567 Alan B. Zubrow, Salha S, Daniel,  Raymond I. Stark ,  
M. Kazim Husain and L ,  S tanley  James, College of 

Physic ians  & Surgeons, Columbia Univ., Presbyter ian  Hosp. i n  
t he  Ci ty  of NY, Depts. of P e d i a t r i c s  & Anesthesiology, New York. 

The response of vasoact ive  mediators i n  t h e  neonate t o  a 
20% f a l l  i n  mean a r t e r i a l  blood p re s su re  (MBP) was s tudied i n  
s i x  ch ron ica l l y  ca the t e r i zed  lambs 4-7 days o ld ,  following 
infus ion of sodium n i t rop rus s ide  (SNP). No s i g n i f i c a n t  change 
i n  pHa, PaC02, plasma sodium o r  osmolal i ty  was observed 
following the  i n fus ion  of SNP. However, t he  f a l l  i n  MBP from 
65.3t3.90 t o  53,8k2,82 mmHg (Mean fS.E.) a t  t he  end of s i x t y  
minutes i n fus ion  was a s soc i a t ed  wi th  t he  following changes i n  
vasopress in  (VP) , r e n i n  a c t i v i t y  (PRA) and catecholamine 
concentra t ions  (CA) (*p<O.O1) : 

AVP (pg/ml) APRn (ng/ml.hr) ACA (pg/ml) 
+32.70+16.28* +18.97+7.97* +345.0+100.52* 

These l e v e l s  remained s i g n i f i c a n t l y  e levated  f o r  a t  l e a s t  
t h i r t y  minutes a f t e r  t h e  end of i n fus ion  whi le  MBP rose  
above con t ro l  va lues  and was s t . i l l  e levated  (72,8?2.95 mmHg) 
a f t e r  s i x t y  minutes. These experiments demonstrate t h a t  a s  
i n  t h e  a d u l t ,  t h e  newborn sheep responds promptly t o  a 
hypotensive episode by s ec re t i ng  vasoact ive  mediators which 
may play  an important r o l e  i n  blood p re s su re  homeostasis. 
The prolonged hyper tens ion t h a t  followed suggests  t h a t  a s  
i n  t he  f e t u s ,  blood p re s su re  is  no t  we l l  regula ted  due t o  
e i t h e r  slower metabolism o r  immaturity of feedback mechanisms 
con t ro l l i ng  t h e  r e l e a s e  of vasoact ive  mediators.  

NEPHROLOGY 
PREDICTION OF PROTElNURlA BY RANDOM AND 24 HOUR URINE 
PR0TEIN:CREATININE RATIOS (U P/Cr) IN NEPHROTIC CHILDREN. 1568 C a r o l y n  Ah1 t h o l ,  Jose St rauss ,  Gaston  Z l  i l e r u e l o ,  M i c h a e l  

Freundl lch. Dept. o f  Pediatrics, Unlv. o f  Mlaml School o f  Medicine, Miami, FI. 
The f e a s l h i  1 i t y  o f  us ing  t h e  U P/Cr t o  p r e d i c t  d a l l y  p r o t e l n  excretion i n  

n e p h r a t l c  p a t i e n t s  was t e s t e d  I n  125, 24  h o u r  u r i n e  c o l l e c t i o n s  f r o m  47 
c h i l d r e n  w i t h  nephro t i c  syndrome (aged 19 mos - 16 years). S i x  p a t i e n t s  were 
s t e r o i d  non-responsive and had foca l  segmental sclerosis hy hlopsy; a1 1 o t h e r s  
vere  considered t o  have min ima l  change disease e l t h e r  hy hlopsy o r  Prednlsone 
respons lvenesr  Ur ine  p r o t e i n  was measured hy t h e  Coomassle h l u e  h lnd lng  
technique (Blo-Rad Lah) and c r e a t i n i n e  hy t h e  spec t rophotomet rp  Plerce Tes t  
Ki t .  To ta l  p r o t e l n  e x c r e t i o n  (TP) ranged from 2  mg t o  32 g/m /day. U P/Cr 
ranged from .002 t o  33 i n  24 hour u r i n e  samples. The c o r r e l a t i o n  hetween d a l l y  
p r o t e i n  excre t ion  and U P/Cr was h i g h l y  s l g n i f l c a n t  (n = 125, r = 0.57, D < 
0.001). However, t h e  sca t te rg ram o f  a l l  data suggested n o n - l l n e a r l t y  ?hen 
p r o t e l n u r l a  was m i n i m a l  (< 100 mg/m2/d) o r  e x c e s s i v e  (>  I g/m /d). 
Logar i thmic  conversion Improved t h e  c o r r e l a t i o n  o f  da ta  a t  ho th  extremes o f  TP: 

C o r r e l a t i o n  C o e f f i c i e n t s  ( r )  U  P/Cr vs. TP 
TP (n )  L inear  Regression Log Conversion 

Logar l thmlc  conversion o f  a l l  data enahled accurate p r e d i c t i o n  o f  TP from 
U P/Cr I n  = 125, r = .97, Log TP = 0.9 (Log U P/Cr) -0.51. Random U P/Cr from 
9  specimens c o l l e c t e d  on t h e  day f o l l o w i n g  a  24 hour u r i n e  were a l s o  p r e d i c t i v e  
o f  TP ( r  = 0.96, p  < .001). These d a t a  s u p p o r t  t h e  c o n c e p t  t h a t  U  P/Cr can 
accura te ly  p r e d l c t  p r o t e i n u r l a  a l though " o n - l i n e a r i t y  ou ts lde  moderate ranges 
r e q u i r e s  l o g a r l t h m l c  conversion. 

AMINOGLYCOSIDE NEPHROTOXICITY IN THE NEONATE. 
Raymond D. Adelman, Frederick Mirth,  Thomas Rubio, 1569 Deoartment of Ped i a t r i c s .  Univers i tv  of  Ca l i fo rn i a ,  

Davis, and a astern Virginia  Medical School,  orf folk, V A .  
Nephrotoxicity due t o  aminoglycosides i s  inf requent ly  recog- 

nized i n  t he  neonate,  i n  pa r t  because aminoglycosides may cause 
sub t l e  i nc rea se s  i n  serum c r e a t i n i n e  t h a t  a r e  superimposed upon 
a pos tnata l  dec l i ne  i n  serum c r e a t i n i n e  and r i s e  i n  c r e a t i n i n e  
c learance .  The present  study was designed t o  evaluate  changes i n  
renal funct ion i n  i n f a n t s  r ece iv ing  e i t h e r  mez loc i l l i n  o r  t h e  
aminoglycoside amikacin + ampic i l l i n  f o r  presumed neonatal seps is .  

113 neonates were randomly a l l oca t ed  t o  e i t h e r  mezloci l l in  o r  
amp ic i l l i n  + amikacin i n  a con t ro l l ed  s tudy.  There were no s i g -  
n i f i c a n t  d i f f e r ences  between groups i n  c l i n i c a l  condi t ion ,  number 
(58 vs.  55) ,  ge s t a t i ona l  age (30.5 vs. 30.8 weeks), b i r thweight  
(1490 vs. 1509 grams), dura t ion of therapy (6.2 vs.  5 .8  days ) ,  o r  
base1 i ne  c r e a t i n i n e  c learance  (0.50 vs. 0.52 ml/min), f r ac t i ona l  
excre t ion of  sodium (3.1 vs. 3 . 2 % ) ,  and ur inary  excre t ion of  t h e  
enzymes a l an ine  aminopeptidase (AAP), lysozyme (Lys),  and N A G ,  
expressed a s  u n i t s  per milligram of ur inary  c r e a t i n i n e .  

On the  f i n a l  day of therapy the re  were no d i f f e r ences  between 
mez loc i l l i n  and ampic i l l i n  + amikacin groups i n  f r ac t i ona l  excre- 
t i o n  of sodium, ur inary  a c t i v i t i e s  of  AAP, Lys, and NAG,  o r  
c l i n i c a l  status. However, creatinine c learancefkg s i g n i f i c a n t l y  
increased by 30% in  mez loc i l l i n  t r e a t e d  i n f a n t s  (p  c.001) but 
only by 8 .6% in  t h e  ampic i l l i n  + amikacin t r e a t e d  i n f a n t s  (p  NS) 

In s u m a r y ,  amikacin therapy in  neonates appears t o  be a s soc i -  
a t ed  with nephrotoxic i ty  a s  demonstrated by a diminished post- 
na t a l  r i s e  in c r e a t i n i n e  c learance .  

HYDROCHLOROTHIAZIDE, AMILORIDE AND TOL- 1570 METIN IN THE TREATMENT OF DIABETES INSIPIDUS 
OF BRATTLEBORO RATS. Uri Alon, Martha D. Wellons, James C. M. 
Chan. Medical College of Virginia, Richmond, VA. 
T o  tes t  the effects of hydrochlorothiazide (HCTZ) alone and in com- 
bination with arniloride or tolmetin in the treatment of nephrogenic dia- 
betes insipidus, metabolic studies of 12 days each were carried out in 36 
male, Brattleboro rats. They were divided into five groups as  follows: 
(A) controls; (B) high dose HCTZ a t  6.0 mg/rat/day; (C) low dose HCTZ 
a t  3.0 rng/rat/day; (D) HCTZ identical to  (C) but with addition of amil- 
oride a t  0.6 mg/rat/day; (E) HCTZ identical t o  (C) but with addition of 
tolmetin a t  40 rng/rat/day. The immediate response t o  treatment was 
a significant increase in urinary sodium excretion from mean values 
(mEq/kg/day) of less than 11 to  higher than 13, except group E with val- 
ue of 12. There was marked increase in urinary potassium excretion, 
(mEq/kg/day) from mean control value of 15.5 to  21.5, 20.8, 18.5, 17.7 
in groups B, C, D and E respectively. During the last  three days of the 
study, mean urine osmolality (Uosm) in mOsm/kg H,O and free water 
reabsorption (T'H,o) in ml/min/kg BW increased significantly: 
Group A B C D E 
uosm 170 510 380 450 490 
TCH,O -0.28 0.15 0.08 0.12 0.12 

These indices were higher in groups B, D and E than in group C. Ser- 
um osmolality decreased only in groups B, C and D but not in the HCTZ- 
tolmetin group. We conclude that these agents may eventually prove t o  
be satisfactory alternative therapies in nephrogenic diabetes insipidus. 

ONTOGENY OF NaKATPase ACTIVITY IN THE THICK ASCENDING LIMB a1571 OF HENLE AND OF THE URINARY CONCENTRATING CAPACITY I N  RATS. 
A n i t a  Aperia,  Sven Rane. Dept o f  Dev. Phys., S t .  Gflran's Ch i ld -  

r e n ' s  Hosp i ta l  Karo l inska  i n s t i t u t e ,  Stockholm, Sweden. 
NaKATPase provides energy f o r  the  t r a n s c e l l u l a r  Na t r a n s p o r t  i n  t h e  t h i c k  

ascending l i m b  of Henle (TAL). The hyper ton ic  t r a n s p o r t  o u t  o f  TAL i s  considered 
t o  be t h e  p r imary  d r i v i n g  force f o r  the  formation of hyper ton ic  u r ine .  To 
examine t h e  r o l e  of Na-transport  i n  TAL f o r  t h e  ontogeny o f  the  u r i n a r y  concen- 
t r a t i n g  c a p a c i t y  we have compared the  development o f  NaKATPase a c t i v i t y  i n  
TAL and the  capac i ty  t o  concentrate u r i n e  i n  12-40 day o l d  r a t s .  The enzyme 
a c t i v i t y  (pmol Pi/mm t u b u l e l h )  was n o t  d i f f e r e n t  i n  12 and 16 day o l d  r a t s ,  
increased r a p i d l y  between 16 and 20 days (1078 + 93 ---> 2189 f 102) and a t  

a  slower r a t e  between 20 and 40 days (---> 3767 + 324). The r e l a t i o n  between 
enzyme a c t i v i t y  i n  t h e  c o r t i c a l  and medu l la ry  TAL was found t o  be t h e  same 
i n  20- and 40-day o l d  r a t s  and most enzyme de te rmina t ions  were made i n  t h e  
medu l la ry  TAL. The developmental pa t te rns  f o r  NaKATPase a c t i v i t y  i n  TAL and 
u r i n a r y  concent ra t ing  capac i ty  were s t r i k i n g l y  s i m i l a r .  The developmental 
inc rease  i n  NaKATPase a c t i v i t y  and concent ra t ing  c a p a c i t y  between 16 and 20 
days of age was accompanied by an inc rease  i n  serum cor t i cos te rone l e v e l  and 
was abo l i shed b y  adrenalectomy. Treatment w i t h  g l u c o c o r t i c o i d  hormones preco- 
c i o u s l y  induced NaKATPase a c t i v i t y  and concent ra t ing  capac i ty  i n  13-16 day 
o l d  r a t s  bu t  had no e f f e c t  on NaKATPase a c t i v i t y  i n  17-20 day o l d  r a t s .  The 
inc rease  i n  enzyme a c t i v i t y  f rom 20 t o  40 days of age was accompanied by an 
inc rease  i n  SNGFR. 

The r e s u l t s  suggest t h a t  NaKATPase a c t i v i t y  i n  TAL i s  an impor tan t  determi- 
nan t  o f  t h e  concent ra t ing  c a p a c i t y  d u r i n g  development. The developmental surge 

i n  NaKATPase a c t i v i t y  and concent ra t ing  capac i ty  between 16 and 20 days of 
age i s  p robab ly  s e t  off by t h e  r i s e  i n  the  serum c o r t i c o s t e r o n e  l e v e l .  

N INFANTS WITH FETAL 
Assadi and Mohsen 

n tha l )  . De~ar tmen t s  
of ~ e d i a t r i c n n i v e r s i t ~  of I l l i n o i s  Health Sciences Center a t  
Chicago and Univers i ty  of Georgetown, School of Medicine, 
Washington, D.C. 

Urinary a c i d i f i c a t i o n  was s tud i ed  i n  s i x  unre la ted  i n f a n t s  
with f e t a l  a lcohol  syndrome. Eight hea l t hy  age-matched i n f a n t s  
were served a s  con t ro l s .  Creat in ine  c learance ,  f r a c t i o n a l  so- 
dium exc re t i on   FEN^), plasma concentra t ions  of sodium, r en in  
and a ldosterone were normal i n  a l l  p a t i e n t s .  Basel ine  f r ac -  
t i o n a l  potassium exc re t i on  (FEK) was lower i n  p a t i e n t s  (23f l .3%) 
than i n  con t ro l s  (28+1.8%), (P=.0001). Af ter  ammonium ch lo r ide  
loading,  u r ine  pH f e l l  from 6.0t0.2 t o  5.5'0.1 i n  p a t i e n t s  
(P<.05) and from 5.9'0.1 t o  4.7'0.1 i n  con t ro l s  (P<.01). Net 
ac id  exc re t i on  (NAE) was lower i n  p a t i e n t s  (24.5f1.7 uEq/min) 
compared t o  con t ro l s  (27.8k2.l uEq/min), (P=.008). Following 
sodium bicarbonate  loading,  f r a c t i o n a l  b icarbonate  exc re t i on  was 
s i g n i f i c a n t l y  h igher  (P<.00005) and FEK s i g n i f i c a n t l y  lower 
(P=.002) i n  p a t i e n t s  than i n  con t ro l s  wi th  comparable plasma pH 
and bicarbonate  l e v e l s .  P a t i e n t s  had a lower va lue  of (U-B) 
pCOp than con t ro l s  (P=NS). Treatment wi th  ch lo ro th i az ide  
lowered plasma potassium and r a i s e d  plasma bicarbonate  t o  normal 
l e v e l s  (P<.05).  Concomitantly, FEN,, FEK, and u r ina ry  NAE in- 
creased s i g n i f i c a n t l y  (P<.Ol). We conclude t h a t  p a t i e n t s  wi th  
f e t a l  a lcohol  syndrome have a de fec t  i n  t h e i r  a b i l i t y  t o  exc re t e  
potassium and hydrogen ion  t h a t  cannot be a t t r i b u t e d  t o  abnormal 
r en in  o r  a ldos terone s ec re t i on .  
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