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APICAL MEMBRANE LIPID FLUIDITY (LF) INFLUENCES 
PHOSPHATE (Pi) TRANSPORT IN FETAL KIDNEY. E.S. a'62' Moore, L. Rufer, T.A. Brasitus and T.E. North= 

Pritzker Sch. of Med., Univ. of Chgo.; Michael Reese Hosp., Depts. 
of Ped. and Med.; Univ. of Ill. at Chgo. Circle, Dept. Biol. Sci., 
Chicago. 

Plasma Pi in early l ife is  high and renal Pi excretion low relative 
t o  tha t  in adults. Renal tubular Pi transport kinetics and membrane 
LF was investigated in apical  membrane vesicles (BBMV) in 6 fe ta l  
(F) lambs and Dregnant ewes (E). Results: 

+I51 +I72 +.OD3 +.002 C0.31 
l u ~ o l ;  2<~ol /mg BBMV protIlJs;  3fluoro$hors 1, fi-diph<nyl 1,3,5 
hexatriene and DL-2(9-anthrovl) stearic acid fluorescence: 4wlw . . 
ap<.025;~  p<.05 

KmPi was similar in BBMV in t h e  F and E but Vrnax Pi was greater 
in F. Alkaline phosphatase enrichment, lipid saturation index and 
~cholesterol/phospholipidl, [sphingomyelinlphosphatidylcholinel ratios 
were not different,  however, proteinllipid ratios was higher in E. The 
results  demonstrate grea ter  renal tubular Pi transport  capacity in F 
compared t o  E and increased VmaxPi in F is due, in part ,  t o  grea ter  
membrane LF. Relative increased VmaxPi in F may be due t o  
difference in carrier function ra ther  than t o  an  increase in car r ie r  
concentration. This may involve more rapid cycling of Pi carrier 
from lumen t o  cytoplasmic surfaces in F. 

K+ STIMULATED PHOSPHATE (Pi) CO-TRANSPORT IN 

1622 PETAL LAMB (FL) KIDNEY. E.S. Moore, L. Rufer, T.E. 
Northrup, C.S. Mooers, N. Park and L.A. McDonell. 

Pri tzker Sch. of Med., Univ. of Chgo.; Michael Reese Hosp., Depts. 
of Ped. and Med.; Univ. of Ill. at Chgo. Circle, Dept. Biol. Sci., 
Chicago. 

In t h e  adult kidney, car r ie r  mediated Pi co-transport is highly Na+ 
specific. Studies in our laboratory showed tha t  Pi uptake (PiU) in 
renal brush border membrane vesicles (BBMV) from FL kidneys is also 
st imulated by Nat .  In contrast  t o  the  adult, we report  here tha t  
carrier mediated PiU in FL renal BBMV is also energized by a K t  
gradient ([K+]~>[K]~). BBMV from 5 FL kidneys were prepared by 
CaC12 precipitation and verified by marker enzyme assays, electron 
microscopy, and PiTJ into osmoticaly active vesicles. Peak 60s PiU 
with a lOOrnlM Na+ and K t  gradient was 1968265 and 1010+133 pMol/mg 
BBMV protein, respectively (p<.01). PiU for each was grea ter  than 
diffusion PiU (p<.001 each). The ef fec t  of trans-stimulation was 
studied by preloading RBMV with 5mM Pi. Initial 12s PiU in preloaded 
BBMV was 1007t181 pMol/rng BRMV protein and was 4-fold higher 
than  PiU in non-loaded BBMV (p<.001). The ef fec t  of extravesicular 
(0)  pH was studied by measuring initial 15s PiU in BBMV with constant 
intravesicular pH 7.4 and varying O pH from 6.0, 7.4 and 8.0. PiU 
was 700264, 19832230 and 411510 pMol/mg RBMV protein for OpH 
6.0, 7.4 and 8.0 respectively. PiU at pHo=pHi was higher than tha t  
for OpH 6.0 and OpH 8.0 (p<.01; p<.001). The results demonstrate 
Kt-Pi symport in FL kidney. The co-transport system may represent 
shared affinity by K+ with Na+ for the  cation s i te  on t h e  carrier or 
a different carrier system. 

RENAL ALPHA ( a )  AND BETA ( 6 )  ADRENERGIC RESPONSE 

01623 IN FETAL AND ADULT SHEEP: DEMONSTRATION OF BETA-2 
(62)  VASODILATION IN FETUSES. Kenneth T. Nakamura, 

Sindy S. Wear, Pedro A .  J o s e ,  and Jean  E. R o b i l l a r d ,  U n i y o f  
Iowa, Iowa C i t y ,  Iowa and Georgetown Univ. Washington. D.C. - ,  

E f f e c t s  of i n t r a r e n a l  boluses  of ep inephr ine  (E) (0.00625 t o  
0 . 2  ug/kg of B.W.) on r e n a l  blood flow (RBF) were s t u d i e d  i n  
c h r o n i c a l l y  c a t h e t e r i z e d  f e t a l  (F) lambs (125-137 days;  term 145 
days) and a d u l t  (A) sheep us ing  a doppler  f lowmeter.  E f f e c t s  of 
E a l o n e  and dur ing  a, a l ,  and 62 a d r e n e r g i c  blockade were 
s t u d i e d .  Blood pressure  was unchanged dur ing  E i n f u s i o n .  The E 
dose t h a t  reduced RBF (XARBF) by 50% (ED50) was 0.0014 ug/kg/ml 
RBF i n  F and 0.0001 ug/kg/ml RBF i n  A; t h i s  response  was blocked 
by t h e  a 1  a n t a g o n i s t  prazos in .  Following a blockade w i t h  phen- 
to lamine ,  E produced v a s o d i l a t i o n  (%A RBF-a) i n  F and A which 
was blocked by t h e  6 2  a n t a g o n i s t  butoxamine. When E was g iven  
d u r i n g  a blockade a t  a dose equal  t o  ED50 f o r  v a s o c o n s t r i c t i o n ,  
E produced a 33% r i s e  i n  RBF i n  F and 10% i n  A (p<0.05).  

Dose Fe tus  (n=6) Adult  (n=4) 
ug/kg ug/kg/R~F %ARBF %ARBF-a ug/kg/RBF %ARBF %ARBF-a 
0.0125 ,00054 -23+6 22+4 .000029 -26+12 --- 

0.2  .0088 --- 55t10 ,00047 --- 23'4 
P r e s e n t  r e s u l t s  demonstrate t h a t :  1 )  t h e  E dose r e q u i r e d  f o r  
v a s o c o n s t r i c t i o n ,  which i s  a 1  mediated,  i s  10 t imes g r e a t e r  i n  F 
than  A, 2) t h e  lower a receDtor  resDonse i n  F mav be secondarv 

PAUCITY OF MINIMAL CHANGE (MC) LESION IN YOUNG 1624 CHILDREN WITH EARLY FREQUENTLY RELAPSING STEROID 
SENSITIVE (FRSS) NEPHROTIC SYNDROME (NS) . Kishore  

Phadke*, Anthony N i c a s t r i ,  Howard Trachtman*, Fred C a r r o l l * ,  
C. Chen* and Amir T e j a n i ,  ( In t roduced  by Laurence Finberg) .  
Downstate Medical  Center ,  Brooklyn, New York. 

The morphological  l e s i o n  i n  young c h i l d r e n  w i t h  e a r l y  FRSSNS 
i s  presumed t o  be MC; however, t h e r e  a r e  no p r o s p e c t i v e  s t u d i e s  
t h a t  v a l i d a t e  t h i s  a s s e r t i o n .  From 1980-84, we performed a per -  
cu taneous  r e n a l  biopsy on a l l  c h i l d r e n  w i t h  t h e  NS, ages  2-8 y r s ,  
a s  soon a s  they  developed a FRSS course .  Relapse i s  d e f i n e d  a s  
r e c u r r a n c e  of  NS w i t h i n  2 months of an 8 week prednisone  course .  

1 5  c h i l d r e n  (8 male, 7 female) were s t u d i e d ,  mean age  a t  t ime 
of biopsy 4.8 y r s  (2.7-8 y r s ) .  An average  of 4 r e l a p s e s  p e r  
p a t i e n t  occurred  d u r i n g  t h e  i n i t i a l  1 3  months - t h e  mean i n t e r v a l  
from d i a g n o s i s  of NS t o  r e n a l  b iopsy .  No c h i l d r e n  were azotemic, 
3/15 had hematuria and 0115 hyper tens ion .  

Only 4/15 p a t i e n t s  e x h i b i t e d  t h e  MC l e s i o n .  I n  73% (11115) of 
p a t i e n t s ,  t h e  r e n a l  h i s t o l o g y  was o t h e r  than  MC. 2 p a t i e n t s  had 
d i f f u s e  mesangia l  h y p e r c e l l u l a r i t y ,  7 had mesangial  IgM nephro- 
pa thy  and 2 p a t i e n t s  had f o c a l  segmental  g l o m e r u l o s c l e r o s i s .  No 
c l i n i c a l  f e a t u r e  d i s c r i m i n a t e d  between p a t i e n t s  w i t h  MC and those  
w i t h  s e v e r e  l e s i o n s .  Of t h e  11 c h i l d r e n  w i t h  non-MC h i s t o l o g y , l  
p a t i e n t  r e q u i r e s  d i a l y s i s ,  4 have p e r s i s t e n t  p r o t e i n u r i a  d e s p i t e  
cyclophosphamide (CY), 5 a r e  i n  prolonged remiss ion  fo l lowing CY 
therapy and 1 i s  l o s t  t o  f o l l o w  up. Our s tudy concludes  t h a t  a s  
i n  t h e  a d u l t ,  a v a r i e t y  of morphological  l e s i o n s  a r e  seen  i n  
young c h i l d r e n  w i t h  FRSSNS and t h a t  t h e  occurrenceuof  f r e q u e n t  
r e l a p s e s  even i n  c h i l d r e n  a s  young a s  3 y r s  may h e r a l d  t h e  
presence  of  a more ominous h i s t o l o g i c a l  l e s i o n .  

RENAL NEUROADRENERGIC TRANSMISSION DURING FETAL 
LIFE. Jean E. R o b i l l a r d ,  Kenneth T. Nakamura, 
Ol iva  J .  &Weeny and Bruce A .  Smith. U n i v e r s i t y  of 

Iowa, Department of P e d i a t r i c s ,  Iowa C i t y ,  Iowa. 
The r e n a l  v a s o c o n s t r i c t o r  response  t o  graded ( 0 . 2  t o  3 . 0  Hz, 

20V, 1 msec) d i r e c t  e l e c t r i c a l  r e n a l  nerve  s t i m u l a t i o n  (RNS) was 
s t u d i e d  i n  9 c h r o n i c a l l y  c a t h e t e r i z e d  f e t a l  (F)  lambs (130-142 
days g e s t a t i o n ;  term 145 days)  and 3 a d u l t  (A) sheep. Changes 
i n  r e n a l  blood flow (RBF) were monitored u s i n g  a doppler  flow- 
meter .  During RNS, RBF (r=-0.98) decreased and r e n a l  v a s c u l a r  
r e s i s t a n c e  (RVR) ( r = 0 . 9 8 )  increased  i n  a dose-response r e l a t i o n  
i n  F and A. Following a d m i n i s t r a t i o n  of phentolamine,  a r i s e  i n  
RBF (+57% a t  1 . 0  Hz) and a decrease  i n  RVR (-32% a t  1 Hz) were 
observed i n  F; t h e s e  changes were not  comple te ly  blocked wi th  
p r o p r a n o l o l .  At low frequency ( 0 . 4  Hz) of RNS, % changes i n  
RBF and RVR were s i g n i f i c a n t l y  h igher  i n  F than  i n  A .  

Frequency % change i n  RBF % change i n  RVR 

- - 
3 . 0  -46 -49 152 150 

( * f o r  m 0 . 0 5  when F c o m ~ a r e d  t o  A> I n  summarv t h e s e  r e s u l t s  
demonst ra te  t h a t  dur ing  f e t a l  l i f e  1 )  r e n a l  hemodynamics seems 
t o  be more s e n s i t i v e  t o  low f requency RNS than  i n  A; 2) r e n a l  
v a s o c o n s t r i c t i o n  fo l lowing RNS i s  dependent on a adrenoceptors ;  
and 3)  r e n a l  v a s o d i l a t i o n  produced by RNS d u r i n g  @-blockade i s  
not  f u l l y  dependent on a c t i v a t i o n  of 8-adrenoceptors.  

ANALYSIS OF FOCAL SEGMENTAL GLOMERULOSCLEROSIS I N  1626 CHILDREN-IMPORTANCE OF CLINICAL PRESENTATION 
Shane Roy, I11 and F i e l d i n g  B.  S t a p l e t o n ,  Dept. of 

P e d i a t r i c s ,  Univ. of Tenn., Center f o r  Heal th  Sc iences ,  Memphis. 
Focal segmental  g lomerulosc leros is  (FSGS) may p r e s e n t  w i t h  

n e p h r o t i c  syndrome (NS) o r  asymptomatic p r o t e i n u r i a  (AP) .  We 
examined whether 16 c h i l d r e n  w i t h  FSGS and NS (Group A) had a 
worse outcome than 10 c h i l d r e n  w i t h  FSGS and AP (Group B). 
I n i t i a l  c l i n i c a l  comparisons revea led:  age (A-9.W0.4 v s  B-10.3 
+ 1.4 y r s ) , U  p r o t e i n  e x c r e t i o n  (A-267+51.6 v s  B-123.1230.7 - 
mg/m2/hr, P-0.05),  U p r o t e i n l u  c r e a t i G i n e  r a t i o  (A-35.5+14.03 vs 
B-5.13+1.46 mg/mg,P-0.001) , t o t a l  serum p r o t e i n  (A-4.39z0. 21 v s  
B-5.79%.43gm/dl,~-0.01), serum albumin(A-1.853.19 v s  
B-3.34+0.3gmldl,P-0.001) and serum c h o l e s t e r o l  (A-390.7+24.6 vs 
B-267+36.5mg/dl,~-0.02). Diagnos t ic  r e n a l  b i o p s i e s  revea led  more 
prominent mesangial  p r o l i f e r a t i o n  i n  Group A, P-0.016, more 
t u b u l a r  a t rophy i n  Group B ,  P-0.007, and no d i f f e r e n c e  i n  
p e r c e n t  s c l e r o t i c  g lomerul i  (A-21.8% v s  B-24.2%). P a t i e n t s  were 
followed f o r  A-39.653 vs B-37.6+6.0mos. 7 of 15 Group A 
p a t i e n t s  have serum c r e a t i n i n e  va lues  (Scr )>lSD from mean f o r  
age and 3 of 15 have end s t a g e  r e n a l  d i s e a s e .  Only 2 of 10 Group 
B p a t i e n t s  have (Scr)>lSD from mean f o r  age  and none have end 
s t a g e  r e n a l  d isease .Scr  i n  Group A were h i g h e r ,  2.01+0.92mg/dl, 
than Group B ,  0.71+0.08mg/dl, b u t  were n o t  s t a t i s t i c a l l y  
d i f f e r e n t ,  PC0.2. Nephrotic syndrome i n  FSGS appears  t o  be a 
poor prognos t ic  s i g n  i n  ch i ldren .  These d a t a  suppor t  the  
concept  t h a t  h y p e r f i l t r a t i o n  of p r o t e i n  a d v e r s e l y  a f f e c t s  r e n a l  
funct ion .  

t o  t h e  g r e a t e r  02 r e c e p t o r  a c t i v i t y  than  i n  A. 
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