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Effect of preoperative stress on serum cholesterol in surgical patients 

Age group SerUm cholesterol in mg (%) 
and On Pre- Post- On 
number of admission operative operative discharge 
subjects (O. A.) (Pre. op.) (p. o.) (O. D.) 

A 11-20 years 152.8 I77.14 148.85 123.71 
(n = 7) 4- 12.7 =E 13.57 -4- 7.39 i 8.25 

B 21-30 years 151.33 178.60 155.10 127.66 
(n = 30) -4- 7.35 -1- 8.96 4- 7.93 4- 6.42 

C 31-40 years 159.21 182.93 153.93 130.93 
(n = 14) q- 13.22 :t= 15.91 • 12.51 • 9.98 

D 41-50 years 157.22 192.11 163.77 122.44 
(n = 9) 4- 12.21 4- 12.87 4- 12.96 4- 12.27 

E 51-60 years 140.8 176.2 134.6 122.8 
(n = 5) 4- 20.2 • 17.75 -4- 15.96 -4- 21.4 

Statistical analysis (Paired t-t test) 
Mean values =L SE. 

AgeO.D. O.D. O.A. Pre.op. O.D. 
gr. vs. vs. vs. vs. vs. 

O.A. Pre.op. Pre.op. P.O. P.O. 

A t=3.86 t=5.257 t=3.37 t=2.44 t=3.73 
p<0.01** p<0.01** p<0.05* p<0.05* p<0.01** 

B t=5.49 t=7.54 t=12.44 t=6.23 t=6.69 
p<0.001*** p<0.001*** p<0.001"** p<0.001*** p<0.001*** 

C t = 3.83 t = 5.68 t=4.8 t=4.93 t=5.35 
p<0.01** p<0.001*** p<0.001*** p<0.001*** p<0.001"** 

D t=4.05 t=8.30 t=5.2 t=4.81 t=4.9 
p<0.01** p<0.001"** p<0.001*** p<0.01** p<0.01** 

E t=1.67 t =4.98 t=3.24 t=4.07 t=2.92 
p < l  NS p<0.01** p<0.05" p<0.05* p<0.05* 

NS = not significant; *significant; **very significant; ***highly 
significant. 

15 T.G. Minlin and K. Chen, Drug Res. 1, 128 (1959). 
16 S. H, Rubin, J. biol. Chem. 131,619 (1939). 
17 H. Buhl, Mtineh. Med. Wsehr. 1081 2490 (1960). 
18 H.A. Harper and P. Mayes, in: Review of Physiological Chem- 

istry, 14th ed., p. 268 (1973). 

of se rum cholesterol  level was 43.5, 39.9, 39.0, 56.9 and  
43.4 in age groups A, B, C, D, E respect ively .  E x a m i n a t i o n  
of resul ts  also indica tes  rise of se rum cholesterol  level on 
the  d a y  of admiss ion as compared  wi th  t h a t  on the  d a y  of 
d ischarge in all age groups  except  group E. Pos t -opera t ive ly  
there  is a cons i s t an t  fall in se rum cholesterol  level a l though  
it is still  s ignif icant ly  h igher  t h a n  t h a t  on the  d a y  of 
discharge.  Cholesterol  level a t  the  t ime  of discharge f rom 
hospi ta l  served as contro l  value.  
Discussion. E x a m i n a t i o n  of se rum cholesterol  l eve l  a t  the  
t ime of d ischarge for all age groups  in th is  series reveals  
low values.  Observed low serum cholesterol  levels can be 
a t t r i b u t e d  to the  fact  t h a t  ma jo r i t y  of pa t i en t s  a t t e n d i n g  
Civil Hospi ta l  for t r e a t m e n t  purposes  belonged to low 
socioeconomic group.  Pa t i en t s  were found  to be ma in ly  
vege ta r i an  and subsis t ing on low d ie ta ry  cholesterol  
intake.  E leva t ed  se rum cholesterol  levels on the  d a y  of 
admiss ion as compared  wi th  t h a t  on the  day  of d ischarge 
indicate  the  t r a u m a t i c  effect  of hospi ta l iza t ion.  S ta t i s t i -  
cally ins ignif icant  rise of cholesterol  in group E on the  day 
of admiss ion  as compared  wi th  t h a t  on the  day  of dis- 
charge revealed  b y  paired t - tes t ,  suggests  be t t e r  men ta l  
preparedness .  However ,  p reopera t ive ly  there  is a s ta t i s t i -  
cally s ignif icant  rise of se rum cholesterol  as compared  
wi th  t h a t  on the  day  of admission.  

This  clearly shows t h a t  p reopera t ive  an x i e t y  and  fear 
remain  the  same in all age groups.  The p lasma  cholesterol  
normal ly  vary ing  be tween  150 and 250 mg per  cen t  is 
known to  be inf luenced by  factors  like diet ,  age, hormones ,  
genet ic  predisposi t ion,  emot iona l  condi t ions  and  phys ica l  
act ivi t ies  is. Inves t iga t ions  of f luc tua t ions  of cholesterol  
level depend ing  upon the  t ime of the  day,  have  also been 
repor ted  le, 17. Pa t i en t s  of th is  series were opera ted  wi th in  
1 or 2 days  of admission.  Hosp i ta l  d ie t  on which  they  
subs is ted  was vege ta r ian  and  of low fa t -choles terol  
con ten t .  D ie ta ry  cholesterol  takes  several  days  to equil- 
ibra te  wi th  cholesterol  in p l a sma  and  several  weeks to 
equi l ibra te  wi th  t issue cholesterol  18. D e t e rmi n a t i o n  of 
cholesterol  level in serum of the  pa t i en t s  af ter  recovery  
was carr ied ou t  by  collecting blood samples  a t  same hour  
as col lected on the  opera t ion  day.  This  revealed f luctua-  
t ion of the  order  of 2 to 3~o which  conf i rms t h a t  the  
observed  rise of cholesterol  in th is  series is def in i te ly  due 
to p reopera t ive  stress only. Rise of se rum cholesterol  level 
in p reopera t ive  stress can be due to increased s y m p a t h e t i c  
ac t iv i ty -ca techo lamine  secret ion resul t ing in increased 
' V L D L '  secret ion by  liver, involving ex t ra  t r ig lycer ide  and 
cholesterol  o u t p u t  into circulat ion la. In  th is  series there  
was no p a t i en t  w i th  renal  impa i rmen t ,  the  condi t ion  
which  is known to resul t  in e levated  p lasma  cholesterol  
level. P re sen t  inves t iga t ion  clearly indicates  the  signi- 
f icance of p reopera t ive  p lasma  cholesterol  rise as a s imple 
useful guide in assessment  of stress.  

Toxic i ty  of Phytophthora infestans and Alternaria solani to chick e m b r y o s  1 

M. T. Wu and  D. K. Sa lunkhe  

Department o] Nutrition and Food Science, Utah State University, Logan (Utah 84322, USA), 4 July 1977 

Summary. None of the  ex t rac t s  and  cul ture  f i l t rates  f rom g rowth  of 9 races of Phytophthora in/estans on l iving p o t a to  
t issue and  po t a to  dext rose  b r o t h  are toxic  to chick embryos .  Chloroform ex t rac t s  of 4 out  of 10 isolates of Alternaria 
solani grown on po ta to  dex t rose  b r o t h  showed some tox ic i ty  to  chick embryos .  

U n d e r  ideal condi t ions  p o t a t o  tubers  are per fec t ly  defects  such as anencephMy and  spina  bif ida have  been 
harmless  and  fi t  for h u m a n  consumpt ion ,  however ,  t hey  a t t r i b u t e d  to unident i f ied  subs tances  in b l ighted  po ta -  
do con ta in  t races  of toxic  compounds .  Some of the  toes  2. However ,  ra t s  fed b l ighted  p o t a t o  mater ia l  have  
ident i f ied toxic  compounds  include glycoalkaloids.  Bir th  failed to  show such mal fo rmat ions  a-e. Tes t ing  of bl ighted,  
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Table 1. Toxicity of extracts and culture filtrates of Phytophthora 
inlestanS grown on potato dextrose broth (PDB) and surface sterilized 
potato slices 

Race Medium Extract Hatch- Extract Hatch- 
ability ability 
(%) (%) 

Control PDB - 95 ns Chloroform 90 ns 
(uninoculated) Potato Water 95 ns Chloroform 100 ns 

0 PDB Culture filtrate 90 ns Chloroform 100 us 
Potato Water 95 ns Chloroform 95 ns 

4 PDB Culture filtrate 100 ns Chlorofornl 100 ns 
Potato Water 100 lis Chloroform 90 ns 

1.2.3 PDB Culture filtrate 95 ns Chloroform 90 ns 
Potato Water 90 lis Chloroform 100 ns 

1.2.4 PDB Culture filtrate 85 ns Chloroform 100 ns 
Potato Water 100 ns Chloroform 95 us 

1.3.4 PDB Culture filtrate 100 ns Chloroform 90 us 
Potato Water 95 ns Chloroform 95 ns 

2.3.4 PDB Culture filtrate 100 ns Chloroform 95 ns 
Potato Water 90 ns Chloroform 95 lis 

1.2.3.4. PDB Culture filtrate 100 ns Chloroform 100 us 
Potato Water 100 ns Chloroform 90 ns 

1.2.3.4.6.7.8 PDB Culture filtrate 95 ns Chloroform 95 ns 
Potato Water 95 ns Chloroform 90 us 

1.2.3.4.7.8 PDB Culture filtrate 90 ns Chloroform 95 ns 
Potato Water 100 ns Chloroform 100 ns 

ns, Not significantly different from control at 5% level. 

Table 2. Toxicity of extracts and culture filtrates of A lternaria solani 
grown on potato dextrose broth (PDB) and surface sterilized potato 
slices 

Isolate Medium Extract Hatch- Extract Hatch- 
ability ability 
(%) (%) 

Control PDB - 100 ns Chloroform 90 ns 
(uninoculated) Potato Water 95 ns Chloroform 100 us 

A-1 PDB Culture filtrate 90 ns Chloroform 0* 
PDB Chloroform 20* 

(1/L o cone) 
Potato Water 90 as Chloroform 95 us 

C-1 PDB Culture filtrate 100 ns Chloroform 85 us 
Potato Water 90 ns Chloroform 90 us 

C-3 PDB Culture filtrate 90 ns Chloroform 30* 
Potato Water 85 ns Chloroform 90 ns 

C-4 PDB Culture filtrate 100 ns Chloroform 95 us 
Potato Water 100 as Chloroform 100 lis 

C-5 PDB Culture filtrate 95 ns Chloroform 90 us 
Potato Water 90 ns Chloroform 100 ns 

C-6 PDB Culture filtrate 100 ns Chloroform 90 ns 
Potato Water 95 ns Chloroform 90 ns 

Mi-6 PDB Culture filtrate 85 ns Chloroform 15" 
Potato Water 100 ItS Chloroform 100 us 

Ma-9 PDB Culture filtrate 90 ns Chloroform 40* 
Potato Water 90 ns Chloroform 100 ns 

Ma-10 PDB Culture filtrate 100 ns Chloroform 85 ns 
Potato Water 100 ns Chloroform 90 ns 

ns, Not significantly different from control at 5 % level. * Significant- 
ly different from control at 1% level. 

aged,  a n d  c o n t r o l  p o t a t o e s  fai led to  p r o d u c e  s p i n a  b i f ida  
or  a n e n c e p h a l y  in r a t s ,  r a b b i t s ,  h a m s t e r s  o r  miceT. T h i s  
s t u d y  w a s  c o n d u c t e d  to  i n v e s t i g a t e  t h e  t o x i c i t y  t o  ch ick  
e m b r y o s  of s eve ra l  races  a n d  i so la tes  of Phytophthora 
$n/estans a n d  Alternaria solani w h i c h  ca use d  la te  a n d  
ea r ly  p o t a t o  b l igh t .  .. 
Materials and methods. 9 races  of Phflophthora in/estans 
a n d  10 i so la tes  of Atternaria solani col lected f r o m  seve ra l  
r e s e a r c h e r s  in E u r o p e  a n d  U S A  were  u s e d  for  t o x i c i t y  
s t u d y .  9 races  of Phytophthora in/estans i nc luded  race  0, 
4, 1.2.3, 1.2.4, 1.3.4, 2.3.4, 1.2.3.4, 1.2.3.4.6.7.8 a n d  
1.2.3.4.7.8. 10 i so la tes  of Alternaria solani i nc luded  A - l ,  
C-1, C-3, C-4, C-5, C-6, Mi-6, Ma-9 and  Ma-10.  All t he  
c u l t u r e s  were  m a i n t a i n e d  on  f r e sh ly  p r e p a r e d  p o t a t o  
d e x t r o s e  aga r  a t  20~ a n d  t r a n s f e r r e d  t o  n e w  m e d i a  
e v e r y  2 weeks .  
2 k i n d s  of media ,  a u t o c l a v e d  p o t a t o  d e x t r o s e  b r o t h  a n d  
su r f ace  s ter i l ized p o t a t o  slices, were  used  to  g r o w  fungi  
for  t o x i c i t y  s t u d y .  Mycel ia  of each  c u l t u r e  f r o m  a g a r  s l a n t  
were  t r a n s f e r r e d  to  100 m l  p o t a t o  d e x t r o s e  b r o t h  in 
500-ml E r l e n m e y e r  f l a sks  a n d  i n c u b a t e d  a t  20~ for  3 
weeks .  10 f lasks  were  used  for  each  c u l t u r e  to p r o v i d e  
suf f ic ien t  m a t e r i a l  for  e x t r a c t i o n .  F o r  p r e p a r a t i o n  of 
b l i gh t  p o t a t o e s ,  R u s s e t  B u r b a n k  t u b e r s  were  f i r s t  w a s h e d  
b y  soa k ing  in 0 .1% s o d i u m  h y p o c h l o r i t e  for  1 h. T u b e r s  
were  t h e n  peeled a n d  c u t  i n to  slices ( a b o u t  1 c m  • 1 c m  • 
5 cm) .  Su r face  s t e r i l i za t ion  w a s  a ch i e ve d  b y  s o a k i n g  
p o t a t o  slices in 2% s o d i u m  h y p o c h l o r i t e  for  3 m i n  a n d  
t h e n  r in s ing  t h e m  3 t i m e s  w i t h  s ter i l ized wa t e r .  Su r face  
s ter i l ized p o t a t o  slices were  t h e n  p u t  in to  q u a r t e r  size 
s ter i l ized Mason  j a r s  a n d  c a p p e d  w i t h  3 l aye r s  of s ter i l ized 
W h a t m a n  No. 1 f i l ter  pa pe r .  E a c h  j a r  he ld  a b o u t  500 g 
p o t a t o  slices. F o r  i n o c u l a t i o n  myce l i a  col lected f r o m  
2-week-old c u l t u r e  in c u l t u r i n g  f lasks  were  d i s r u p t e d  b y  
s low b l end ing  of m y c e l i a  w i t h  s ter i l ized  wa te r .  I n o c u l a t i o n  
w a s  a c c o m p l i s h e d  b y  p o u r i n g  30 m l  myce l i a l  m i x t u r e  in to  
each  jar .  R o t a t i n g  the  j a r s  m a d e  u n i f o r m  c o n t a c t i n g  
of p o t a t o  slices w i t h  myce l ia .  I n o c u l a t e d  p o t a t o  w a s  t h e n  
i n c u b a t e d  a t  20 ~ for  2 weeks  a n d  t h e n  f r e e z e - d e h y d r a t e d  
b y  u s ing  a p i lo t  scale freeze d rye r .  
Af te r  i n c u b a t i o n ,  10 ml of c u l t u r e  f i l t r a te  f r o m  p o t a t o  
b r o t h  w a s  r e m o v e d .  T h e  r e m a i n i n g  m a t e r i a l  was  m i x e d  
a n d  e x t r a c t e d  w i t h  c h l o r o f o r m  w i t h  the  aid of a h i g h  
speed  mixe r .  T h e  e x t r a c t i o n  p r o c e d u r e  w a s  r e p e a t e d  
t h r e e  t imes ,  u s ing  150 ml  c h l o r o f o r m  for  each  e x t r a c t i o n .  
T h e  c h l o r o f o r m  e x t r a c t s  we re  c o m b i n e d ,  c o n c e n t r a t e d  
in a f lask  e v a p o r a t o r ,  a n d  d i lu ted  to  5 ml  w i t h  c h l o r o f o r m .  
F o r  b l i gh t e d  p o t a t o e s ,  500 g freeze d e h y d r a t e d  slices were  
e x t r a c t e d  w i t h  c h l o r o f o r m  a n d  w a t e r .  T h e  c h l o r o f o r m  
e x t r a c t s  were  c o m b i n e d  a n d  c o n c e n t r a t e d  to 5 ml.  T h e  
w a t e r  e x t r a c t s  were  a lso  c o m b i n e d  b u t  c o n c e n t r a t e d  to  
10 ml.  
Chicken  egg air  sac i n o c u l a t i o n s  s were  used  to  a s s a y  the  
t o x i c i t y  of c u l t u r e  f i l t ra tes ,  c h l o r o f o r m  a n d  w a t e r  
e x t r a c t s .  G r o u p s  of 10 fer t i le  W h i t e  L e g h o r n  eggs were  
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inoculated each  w i t h  0.02 ml  of the  t e s t  ma te r i a l s  before  
i ncuba t ion .  Dup l i ca t e  g roups  were t es ted  for  each  sample  
mate r ia l .  Cont ro l  groups  were inocu la ted  w i t h  s ter i l ized 
p o t a t o  dex t rose  b ro th ,  ch lo roform e x t r a c t  of p o t a t o  
dex t rose  b ro th ,  or w a t e r  and  ch lo ro fo rm e x t r a c t  of 
u n i n o c u l a t e d  p o t a t o  slices. Analys i s  of va r i ance  was m a d e  
a n d  m e a n s  were compared  accord ing  to  T u k e y ' s  a -p roce -  
d u r e L  H o n e s t  s ign i f ican t  difference (HSD) was used to  
judge  t he  s ignif icance be t w een  con t ro l  and  t r ea ted .  
Results and discussion, Tab le  1 shows t h a t  none  of t h e  
e x t r a c t s  and  cu l tu re  f i l t r a tes  f rom g rowth  of 9 races of 
Phytophthora in[estans on l iv ing  p o t a t o  t issue a n d  p o t a t o  
dex t rose  b r o t h  h a d  a n y  t ox i c i t y  to  check  embryos .  Th i s  
was shown b y  the  nons ign i f i c an t  difference in h a t c h a b i l i t y  
be tween  con t ro l  and  e x t r a c t  t r e a t e d  fert i le  eggs. F o u r  
o u t  of t he  10 isolates  of Alternaria solani showed some 
tox i c i t y  to  chick  e m b r y o s  ( table  2). These  inc luded  
isola te  A- l ,  C-3, Mi-6 a n d  Ma-9. A m o n g  these,  ch lo ro fo rm 
e x t r a c t  of A-1 g rown on p o t a t o  dex t rose  b r o t h  was the  
m o s t  toxic.  I t  is i n t e r e s t i ng  to know t h a t  on ly  ch lo ro fo rm 

e x t r a c t s  f rom Alternaria solani isolates  g rown on p o t a t o  
dex t rose  b r o t h  showed some tox ic i ty .  Cul tu re  f i l t r a tes  of 
p o t a t o  dex t rose  b r o t h  and  ch lo ro fo rm a n d  w a t e r  e x t r a c t s  
of Alternaria solani in fec ted  l iv ing  p o t a t o  t i ssue  did n o t  
h a v e  t ox i c i t y  to  ch ick  embryos .  Surface  s ter i l ized p o t a t o  
t i ssue  s u p p o r t e d  l u x u r y  g r o w t h  of A lternaria solani. 
A p p a r e n t l y ,  some inh ib i to r ( s )  in t he  l iv ing  p o t a t o  
t i ssue  i n h i b i t e d  t he  f o r m a t i o n  of toxin(s)  b y  Alternaria 
solani and  t he  inhib i tor (s )  m u s t  h a v e  been  hea t - lab i le .  
Also, the  toxin(s )  m u s t  h a v e  been  w a t e r  inso luble  since 
on ly  ch lo ro fo rm e x t r a c t s  showed  toxic i ty .  Chicken  egg 
a i r  sac inocu la t ions  s were genera l ly  used for screening 
of m y c o t o x i n s  p roduced  b y  fungi.  The  resu l t s  t o g e t h e r  
w i t h  the  f ind ing  b y  o the r  resea rchers  ~-7 sugges t  t h a t  
c o n s u m p t i o n  of b l igh ted  po taoes  is un l ike ly  to c rea te  a 
h a z a r d  as far  as pub l i c  h e a l t h  is concerned .  

9 R. G. D. Steel and J. H. Torrie, Principles and procedures of 
statistics. McGraw-Hilt Book Co., Inc., New York, N.Y. 1960. 

A n  e s c a p e  p h e n o m e n o n  f r o m  w a t e r  and  s o d i u m  r e t e n t i o n  i n d u c e d  by  p r o p r a n o l o l  in rats  

J. M. L6pez-Novoa ,  S. Casado a n d  L. H e r n a n d o l  

Servicio de Ne/rologta, Fundaci6n Jimdnez D~az, Avda Reyes Cat61icos 2, Madrid 3 (Spain), 6 July 1977 

Summary. R a t s  g iven  a da i ly  dose of p rop rano lo l  45 m g / k g  b . w t  r e t a i n  w a t e r  a n d  sod ium for 4 days,  escap ing  dur ing  
t he  5 th  and  6 th  days  in wh ich  t he i r  excre t ions  are larger  t h a n  basa l  values .  Af te rwards ,  in  t he  per iod  s tudied ,  t h e y  
m a k e  a new r e t e n t i o n  a n d  c lear ing  is less accen tua t ed .  No r e l a t i onsh ip  could  be found  be tween  these  r e t e n t i o n s  and  
p l a s m a  ren in  a c t i v i t y  or r ena l  ren in  con ten t .  

P r o p r a n o l o l  (Sumia l  | I C I - F a r m a ,  P o n t e v e d r a ) ,  a k n o w n  
fl-blocker, ha s  been  p r o v e d  to be  able  to  lower t he  secre t ion  
of r en in  f rom the  j u x t a g l o m e r u l a r  a p p a r a t u s  2, ~. Also an  
effect  of p rop rano lo l  (P) in r educ ing  diuresis  a n d  N a  a n d  
u rea  excre t ion  ha s  been  r ecen t l y  obse rved  4. 
F e m a l e  W i s t a r  r a t s  (weight  242 • 16g,  ave rage  • SEM) 
were p laced  in to  i n d i v i d u a l  m e t a b o l i c  cages and  al lowed 
free access to  s t a n d a r d  r a t  food and  t a p  water .  D u r i n g  
4 days  (basal  period) ,  al l  r a t s  received an  i.m. i n j ec t ion  
of 0.25 ml  glucose 5% twice  a day.  F r o m  t he  5 th  d a y  (day  
0 of expe r imen t )  w a t e r  was  s u b s t i t u t e d  b y  20 ml  (average  
of w a t e r  i n t a k e  on  basa l  days)  of a so lu t ion  c o n t a i n i n g  
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ff 0.2 
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500r ~ . ~  
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Na, K and urea excretion on each day of the experiment. Propranolol 
(P) is administered from the 4th day (arrows) to the end of the ex- 
periment. Each point is the average of 10 animals. A, Intake; �9 
excretions; @, excretions significantly different from the intake (in 
Na excretion figure only). 

P 9 m g / k g  b . w t  and  a i.m. i n j ec t ion  of P 18 m g / k g  b .w t  
was  g iven  twice  a day.  E v e r y  d a y  w a t e r  a n d  food con-  
s u m p t i o n  were recorded  a n d  clean ur ine  col lected unde r  
m i n e r a l  oil. U r i n a r y  vo lume  was m e a s u r e d  a n d  Na  and  
K c o n t e n t s  ana lyzed  b y  f lame p h o t o m e t r y  (IL 143, 
I n s t r u m e n t a t i o n  L a b o r a t o r y ,  Bos ton ,  Mass. USA) .  Uri-  
n a r y  u r ea  was  m e a s u r e d  w i t h  an  A u t o A n a l i z e r  (Techni-  
con).  
A g roup  of 10 an ima l s  was  s tud ied  d u r i n g  19 days  (4 basa l  
+ 15 P) in  o rder  to  con t ro l  w a t e r  a n d  sa l t  ba lance .  A 
second g roup  of 25 an ima l s  i den t i ca l ly  t r e a t e d  were  sacri-  
f led b y  lots  of 5 an ima l s  p rev ious ly  to  t h e  P a d m i n i s t r a t i o n  
t h e  days  4 a n d  10 (max ima l  r e t en t ion )  and  7 and  13 
( m a x i m a l  excretion}.  T h e y  were l i gh t ly  a n e s t h e t i z e d  w i t h  
sod ium p e n t o b a r b i t a l  (Nembu ta l ,  A b b o t )  a n d  a f t e r  renal  
pedicle  l igat ion,  b lood  samples  were t a k e n  b y  aor t i c  punc-  
t u r e  for P l a s m a  R e n i n  A c t i v i t y  ( P R A  5) and  c rea t in ine  ~ 
m e a s u r e m e n t s .  K idneys  were r emoved ,  we igh ted  and  
R e n a l  R e n i n  C o n t e n t  (RRC) was d e t e r m i n e d  7. 
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