
530 Specialia EXPERIENTIA XXII/8 

Inc reas ing  t he  in jec ted  dose does n o t  resu l t  in  a signifi- 
c a n t  rise in t he  m a x i m a l  s te ro id  levels,  b u t  p ro longs  t he  
d u r a t i o n  of ad renocor t i ca l  s t imula t ion .  A dose of 5 U  ap-  
pears  to  s t i m u l a t e  the  ad rena l s  for on ly  1 h. Doub l ing  t he  
dose resu l t s  in  2 h s t i m u l a t i o n ,  whi le  w i t h  125 U, or  200/~g 
of pept ide ,  t h e  effect  las ts  a b o u t  4 h. 

I n  e q u i v a l e n t  dosage,  D W  75 causes  more  p ro longed  
a d r e n a l  s t i m u l a t i o n  t h a n  a po l ypep t i de  c o n t a i n i n g  on ly  
24 amino  acids of t he  n a t u r a l  A C T H  sequence2L Th i s  
more  p ro longed  d u r a t i o n  of ac t ion  seems to  resu l t  f r om 
the  de layed  e n z y m a t i c  b r e a k d o w n  of t h e  s y n t h e t i c  poly-  
pep t ide  sugges ted  b y  in v i t ro  s tudies  ~v. D W  75 is t he  f i rs t  
s y n t h e t i c  po lypep t ide  w i t h  an  ad renocor t i co t rop ic  ac t ion  
wh ich  has,  due  to i t s  s lower  e n z y m a t i c  b r e a k d o w n ,  a n  
effect  a p p a r e n t l y  more  p ro longed  t h a n  n a t u r a l l y  occurr -  
ing A C T H  22. 

Rdsumd. L ' a c t i o n  ad r6nocor t i co t rope  d ' u n  po lypep t ide  
25 acides amin6s,  c o m p r e n a n t  3 modi f i ca t ions  de s t ruc-  

t u r e  p a r  r a p p o r t  k la s4quence 1-25 de I 'ACTH na tu re l l e  
es t  6tudi6e e t  d6montr6e .  La  d e s t r u c t i o n  e n z y m a t i q n e  de 
ce p e n t a c o s a p e p t i d e  p a r a i t  4tre plus  len te  dans  le sang  
que  dans  les t i ssus  muscu la i r e  et  sous-cutan6.  L ' a u g m e n -  
t a t i o n  de la  dose inject6e p r o d u i t  u n  a l l o n g e m e n t  de la 
dur6e  de s t i m u l a t i o n  de la cor t ico-surr6nale .  
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Tetracycline Toxicity 

W e  h a v e  shown  p rev ious ly  t h a t  t e t r acyc l ine  induces  
t u b u l a r  necrosis  in  t h e  k idneys  of r a t s  if h e m o g l o b i n u r i a  
is p re sen t  a n d  h a v e  sugges ted  t h a t  th i s  m i g h t  be  due  to  
e i t h e r  a s h o r t  pe r iod  of i s chaemia  p roduced  b y  t he  t e t r a -  
cycl ine or  to  a d i r ec t  n e p h r o t o x i c  effect  of t e t r acyc l ine  1. 
I n  e i the r  case t he  effect  of t e t r acyc l ine  would be  po ten-  
t i a t e d  b y  t he  presence  of h e m o g l o b i n  2,3. I n  t he  p r e sen t  
p a p e r  t he  t ox i c i t y  of t e t r acyc l ine  is e x a m i n e d  f u r t h e r  a n d  
in p a r t i c u l a r  e x p e r i m e n t s  are  descr ibed wh ich  were car r ied  
ou t  in  o rder  to  exam i ne  t he  poss ib i l i ty  t h a t  t e t r acyc l ine  
m i g h t  induce  a t r a n s i e n t  i s chaemia  in t he  k idney .  

A t o t a l  of 90 female  a lb ino  ra t s  of t he  W i s t a r  s t r a i n  
were used. Te t r acyc l ine  was g iven  b y  i n t r a v e n o u s  injec-  
t i on  in to  t he  ta i l  ve in  in a dose of 15 rag/100 g b o d y  weight .  

I n  t he  f i rs t  series of e x p e r i m e n t s  3 d i f fe rent  m e t h o d s  
were used in an  a t t e m p t  to  d e m o n s t r a t e  i s chaemia  in  t h e  
k idney .  

I n  some r a t s  t he  a b d o m e n  was opened  a n d  the  ap-  
pea rance  of the  k i d n e y  fol lowing t he  in jec t ion  of t e t r a -  
cycl ine obse rved  d i rec t ly  in  n o r m a l  l ight .  Th i s  has  been  
found  to be  a s a t i s f ac to ry  m e t h o d  of de t ec t ing  t r a n s i e n t  
per iods  of i schaemia  in t he  k i d n e y  2. The re  was no  change  
in t he  a p p e a r a n c e  of t he  k i d n e y  du r ing  the  15 rain  follow- 
ing t he  in jec t ion .  

I n  o t h e r  r a t s  2 ml  of I n d i a n  ink  was in jec ted  r ap id ly  
in to  t he  a b d o m i n a l  a o r t a  a t  var ious  t imes  up to 15 min  
a f t e r  t he  in jec t ion  of t e t racyc l ine .  The  k idneys  filled 
n o r m a l l y  w i t h  I n d i a n  ink  on  all  occasions a n d  the re  was 
no  ev idence  of p a t c h y  i schaemia .  

I n  a f u r t h e r  g roup  of r a t s  t he  r a t e  of exogenous  creat i -  
n ine  c learance  was m e a s u r e d  du r ing  t he  per iod  imme-  
d i a t e ly  fol lowing t he  in j ec t ion  of t e t r acyc l ine  and  in con-  
t ro l  an ima l s  which  received a s imi lar  v o l u m e  of i so tonic  
saline.  T h e  m e t h o d  used was t h a t  descr ibed  b y  MUNT- 
WYLER a n d  GRIFFIN 4, a n d  t he  t e t r acyc l ine  was g iven  
i m m e d i a t e l y  before  t he  col lec t ion period.  The  resu l t s  of 
t h i s  e x p e r i m e n t  are g iven  in the  Table .  T h e y  do n o t  
show a n y  ev idence  of a r educ t i on  in g lomeru l a r  f i l t r a t ion  
r a t e  du r ing  t he  30 m i n  fol lowing t he  in j ec t ion  of t e t r a -  
cycline. 

The  above  e x p e r i m e n t s  fai led to  d e m o n s t r a t e  any  sig- 
n i f i can t  i s chaemia  in the  k idneys  fol lowing the  admin i s t r a -  
t i on  of t e t racyc l ine .  This  f ind ing  ha s  some i m p o r t a n c e  
e x p e r i m e n t a l l y  as well  as c l inical ly  in  v iew of t he  fac t  t h a t  
t e t r acyc l ine  ha s  been  used to assess r ena l  b lood flow 5& 

I n  t he  n e x t  series of e x p e r i m e n t s  a n  a t t e m p t  was m a d e  
to see if a n y  toxic  effect  of t e t r acyc l ine  would be  man i -  
fes ted  in the  presence  of o t h e r  n e p h r o t o x i c  agents .  

R a t s  were g iven  t e t r acyc l ine  as before  a n d  t h e n  im- 
m e d i a t e l y  a f t e r  t h e  in jec t ion  e i the r  t h e  rena l  pedicle was 
c l amped  for per iods  v a r y i n g  be tween  15 and  60 min  or 
one of the  fol lowing n e p h r o t o x i n s  was g iven  b y  subcu ta -  
neous  in jec t ion  in the  a m o u n t s  i nd i ca t ed  pe r  100 g b o d y  
weigh t ;  p o t a s s i u m  d i c h r o m a t e  6 rag, D-L ser ine 75 mg, 
u r a n i u m  n i t r a t e  30 rag. Cont ro l  a n i m a l s  were t r e a t e d  in 
exac t l y  t he  s ame  way  e x c e p t  t h a t  t h e y  were no t  g iven  
te t racyc l ine .  All  the  an ima l s  were ki l led 24 h l a t e r  and  
h is to logica l  sect ions  p r e p a r e d  f rom t h e  kidneys .  The  ex- 
t e n t  of the  t u b u l a r  necrosis  fol lowing each  p rocedure  was 

Substance No. of Body Creatinine 
injected before animals weight (g) clearance 
collection (ml/min/100 g 
period body weight) 

Tetracycline 10 214 0.65 q- 0.15 a 
Isotonic saline 10 215 0.70 i 0.19 ~ 

Standard deviation. 
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compared  in animals  which  had  received te t racyc l ine  and  
in the  control  animals.  I t  was found to  be p resen t  to a 
s imilar  degree following a period of i schaemia  or a par t icu-  
lar nephro tox in  i r respect ive  of whe the r  or no t  te t racyc l ine  
had been  given. 

There  was no evidence in these  expe r imen t s  t h a t  t e t ra -  
cycline is capable  of po ten t i a t i ng  o ther  procedures  which  
cause tubu la r  necrosis. I t  would appea r  therefore  t h a t  
the  t ubu la r  necrosis p roduced  by  te t racyc l ine  in ra ts  wi th  
hemoglobinur ia  is re la ted  to some pecul ia r i ty  of hemo-  
globin and  m a y  no t  occur under  o ther  c i rcumstances .  

Rdsumd. On a 6tudi6 la toxici t6 de t6t racycl ine  injeCt6e 
par vole in t r aveneuse  chez le rat .  On a mont r6  qu ' i t  n ' y  a 
pas d ' i sch6mie signif icat ive du rein apr6s l ' admin i s t r a t i on  
de t6tracycl ine.  On a demont r6  aussi que la n6crose ex- 
p6r imenta le  des tubules  r6nales du ra t  provoqu6e  par 
diverses  subs tances  ch imiques  n ' e s t  pas  augment6e  pa r  
la t6tracycl ine.  
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C o u r s e  of H y p e r t e n s i o n  D u r i n g  P r o l o n g e d  T r e a t -  
m e n t  w i t h  H e t e r o l o g o u s  R e n i n  ~ 

A type  of hype r t ens ion  similar  to expe r imen ta l  renal  
hyper t ens ion  has been produced  by  admin i s t r a t ion  of 
renin to un inephrec tomized  ra ts  ~. Hog renin  being readi ly  
avai lable  has been  mos t ly  used. Knowing  t h a t  its he tero-  
genici ty in ra ts  would lead to fo rmat ion  of an t i ren in  3, 
such s tudies  have  been arb i t ra r i ly  l imited to  periods of 
abou t  10 days.  Tile p resen t  expe r imen t s  were u n d e r t a k e n  
to see whe the r  and  when  comple te  remission of hyper -  
tension occurs under  prolonged t r e a t m e n t  and if so, its 
re la t ionship  to an t i ren in  format ion.  Also included are 
observa t ions  (m cardiovascular  reac t iv i ty  to renin and 
angiotensin.  

Methods. Female  Sprague Dawley rats  weighing a round  
150 g were un inephrec tomized  and divided into 4 groups 
of 12 animals  each:  2 exper imenta l  (groups 1 and 2) and 
2 contro l  (groups 3 and 4). Animals  of groups 1 and 2 
received hog renin dissolved in physiologic saline conta in-  
ing 7% gelat in;  a dai ly dose of 40 Goldb la t t  U was ad- 
minis te red  in 2 s.c. injections.  Animals  were kep t  in 
metabol i sm cages. Blood pressure was measured  regularly 
by tail  s p h y g m o g r a p h y  abou t  7 h af ter  the  morn ing  in- 
jection.  The diet  consis ted of a commercia l  chow and t ap  
water .  Renin  t r e a t m e n t  las ted 8 days  in group 1 and 20 
days  in group 2. On the  9th day, animals  of groups 1 and 
3, and on the  21st day,  animals  of groups 2 and 4 were 
tes ted  for cardiovascular  respons iveness  to  angio tens in  I I  
and hog renin. U n d e r  e ther  anesthesia ,  a plast ic  ca the te r  
was inser ted  into the  aor ta  th rough  the  femoral  ar tery .  
Fol lowing recovery,  animals  were placed in a harness  
which p e r m i t t e d  free m o v e m e n t ;  a r te r ia l  pressure  was 
then  regis tered on a Sanborn  recorder  t h rough  a S t a t h a m  
P23db pressure  t ransducer .  Angiotens in  I I  and  hog renin  
were admin is te red  subcu taneous ly  at  the  s t a n d a r d  doses 
of 10/*g and  25 U respect ively.  At  the  end of each experi-  
m e n t  blood was collected for de t e rmina t i on  of an t i ren in  
t i ter ,  by  adding  k n o w n  amoun t s  of p lasma to 1 U of hog 
or ra t  renin and de te rmin ing  the  pressor  ac t iv i ty  of the  
mix tu re  by  bioassay in rats.  Tissues were r emoved  for 
weighing and histologic examina t ion .  A piece f rom each 
kidney was kept  frozen for de te rmina t ion  of renin conten t .  

Results. Ini t ia l ly  renin t r e a t m e n t  caused g rowth  inhibi-  
t ion;  in animals  of group 1 killed on the  9th day  b o d y  
weight  averaged 164 g as compared  wi th  204 g in the  
contro l  group 3. However ,  on cont inued  t r e a t m e n t  g rowth  
was gradual ly  r e sumed  and accelerated (group 2) so t h a t  
final values were similar  to those of cont ro l  group 4. 

Renin  caused an ear ly  and  in tense  diuresis, which was 
ma in ta ined  dur ing  abou t  the  first  7 days  t hen  decreased 
to near  normal  values a round  the  14th day  (Figure 1). 
Arter ia l  pressure  remained  wi th in  the  normal  range 
dur ing  the f irs t  2 days  t h e n  increased sha rp ly  to hyper -  
tensive levels; a m a x i m u m  was reached a round  the  8th 
day  followed by  a gradual  decline to normal .  Blood pres-  
sure curves paral leled qui te  closely those of urine flow. 
Hea r t  weights  ref lected final blood pressure values, being 
s ignif icant ly  e leva ted  in group 1 and  near  no rma l  in 
group 2 (Table). Pressor  responses  to a s t an d a rd  dose of 
angio tens in  were increased in group 1 and normal  in 
group 2, while responses  to renin were increased in group 1 
and a lmost  abolished in group 2 (Figure 2). I t  should be 
no ted  t h a t  since these  tes ts  were pe r fo rmed  abou t  16 h 
af ter  the  last  renin inject ion ar ter ial  pressure  in animals  
of group 1 was back to normal.  All devia t ions  f rom normal  
were s ta t is t ica l ly  s ignif icant  (P  < 0.01). No an t i ren in  to 
hog or ra t  renin was demons t r ab l e  in the p lasma of con- 
t rol  ra ts  (groups 3 and 4) as well as in t h a t  of animals  
which were hyper tens ive  (group 1). Ra t s  of group 2, on 
the  o the r  hand,  were found to have  an average an t i ren in  
level of 9.5 U/ml  against  hog renin_ This an t i ren in  cross- 
reacted with ra t  renin with app rox ima te ly  20~ efficiency 
(ti ter 2.0 U/ml).  Renin  concen t ra t ion  in k idneys  was de- 
creased in group 1 (P  < 0.01) and increased in group  2 
(P  < 0.05). The wid th  of the  zona glomerulosa was sig- 
n i f icant ly  increased in group 1 ( P  < 0.01) bu t  no t  signifi- 
can t ly  d i f ferent  f rom normal  in group 2. Vascular  disease 
was p resen t  in animals  of groups  1 and 2. However ,  lesions 
in animals  of group 1 were in the  act ive stage wi th  
p rominen t  i n f l a m m a t o r y  cells and exuda te  par t i cu la r ly  
in the  small  hepa t ic  ar ter ies  while those in an imals  of 
group 2 were healing. A similar reversal  has  been noted  
af ter  removal  of a cl ipped k idney or cessat ion of renin 
t r e a t m e n t  4. I t  is of in teres t  to note  t h a t  2 out  of 12 ani- 
mals of group 2 behaved  in mos t  respects  like animals  of 
group 1. R a t  No. 1 ma in t a ined  a pressure  a round  200 m m  
Hg  from the  7th day  unti l  the  20th day. R a t  No. 2 had  a 
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