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diges ts  of t h e  p o t e n t i a t o r  A a n d  t h e  s y n t h e t i c  pep t ide  
showed  s imi la r  p a t t e r n s  on  t he  p a p e r  c h r o m a t o g r a p h y .  

Of t h e  5 pep t ides  i so la ted  f rom t h e  v e n o m  of Agkistro- 
don halys, blomho//ii, t h i s  pep t i de  h a d  t he  weakes t  
b r a d y k i n i n - p o t e n t i a t i n g  a c t i v i t y  on  gu inea-p ig  i l eum ~. 
Tb is weak  a c t i v i t y  m a y  be  because,  un l ike  p o t e n t i a t o r s  ]3, 
C a n d  E, i t  lacks p ro ly lp ro ly l  sequence  a t  t h e  C- te rminus .  
Th i s  was  s u p p o r t e d  b y  t he  fac t  t h a t  t h e  s y n t h e t i c  pep t ide ,  
P y r - G l y - A r g - P r o - P r o - G l y - P r o - P r o - I l e - P r o - P r o ,  ha s  s t rong  
b r a d y k i n i n - p o t e n t i a t i n g  a c t i v i t y  on  gu inea-p ig  i leum. 
The  a m o u n t  of t he  s y n t h e t i c  pep t i de  to  p o t e n t i a t e  2-fold 
ac t ion  of b r a d y k i n i n  on  gu inea-p ig  i l eum was 0.16 n m o l e /  
ml,  whi le  t h a t  of s y n t h e t i c  p o t e n t i a t o r  A was t h a n  
33 nmole /ml .  

Zusammenfassung. S t r u k t u r a u f k l A r u n g  eines B r a d y k i n -  
n i n - p o t e n z i e r e n d e n  Pep t ids ,  P e p t i d s  A, aus  d e m  Gif t  yon  
A gkistrodon halys blomhoffii. 
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I n c r e a s e d  U r i n a r y  E x c r e t i o n  of a B a s e m e n t  M e m b r a n e  Like  Glycopro te in  in Acute  U r a n i u m  
N e p h r o p a t h y  * 

U r i n a r y  g lycopro te ins  wh ich  cross r eac t  immuno log ic -  
a l ly  w i t h  an t i gens  in  g lomeru la r  b a s e m e n t  m e m b r a n e s  
(GBM) h a v e  been  i so la ted  in  severa l  species 1-1. Q u a n t i t a t i -  
ve  a n d  q u a l i t a t i v e  a l t e r a t i ons  in  these  p ro t e in s  h a v e  been  
descr ibed  in immuno log i c  and  chemica l  i n j u r y  a n d  a p p e a r  
to  ref lect  G B M  d a m a g e  ~,*. I n  p rev ious  c o m m u n i c a t i o n s  
we h a v e  pur i f i ed  a n d  i m m uno l og i ca l l y  cha rac t e r i zed  a 
m a j o r  p r o t e i n  of r a t  u r ine  (MUP),  a G B M  like glyco- 
p ro te in ,  a n d  d e m o n s t r a t e d  a l t e r a t i ons  in  th i s  p r o t e i n  b y  
d rugs  a n d  chemica l s  ~, s. 

U r a n i u m  po i son ing  is a mode l  of n o n - i m m u n o l o g i c  
m e d i a t e d  rena l  in ju ry .  As wel l  as acu te  t u b u l a r  in ju ry ,  
u r a n i u m  produces  g lomeru la r  lesions w i t h  depos i t s  of 
r a n d o m l y  o r i en ted  f ibers  on  t h e  endo the l i a l  side of t he  
l a m i n a  densa  9,1~ Th i s  s t u d y  was done  to  e x a m i n e  r a t  
M U P  d u r i n g  acu t e  u r a n i u m  n e p h r o p a t h y .  

Materials and methods. Fi f t een  Sprague  D a w l e y  rats ,  
300 g, were used  in t h i s  s tudy .  On d a y  0 base l ine  24 h 
u r ine  samples  were col lected f rom each  an imal .  10 a n i m a l s  
rece ived  14 m g / k g  of u r a n y l  n i t r a t e  h e x a h y d r a t e  as a 
s ingle  s.c. dose 24-h ur ine  spec imens  were col lected da i ly  
ove r  t h e  n e x t  3 days.  U r i n e  p r o t e i n  exc re t ion  was de ter -  
m i n e d  us ing  sulfosal icyl ic  acid.  Da i ly  exc re t ion  of M U P  
was q u a n t i t a t e d  b y  r ad i a l  i m m u n o d i f f u s i o n  us ing  
c o n c e n t r a t e d  ur ine  samples .  On d a y  5 al l  an i m a l s  were 
sacr i f iced a n d  se rum c rea t i n ine  d e t e r m i n a t i o n s  pe r fo rmed .  
Sect ions  of k i d n e y  were f ixed in  fo rma l in  for  l igh t  micros-  
copy.  R a t  M U P  was  i so la ted  a n d  pur i f i ed  as p r ev ious ly  
descr ibed  ~, a n d  used  to  p r e p a r e  s t a n d a r d s  for  r ad i a l  
immunod i f fu s ion .  

An t i s e r a  to  r a t  M U P  was p r e p a r e d  in  r a b b i t s  b y  weekly  
i m m u n i z a t i o n .  The  a n t i s e r u m  was  a b s o r b e d  w i t h  lyo- 
phy l i zed  r a t  s e rum a n d  i ts  monospec i f i c i ty  conf i rmed  b y  

i m m u n o e l e c t r o p h o r e s i s  aga ins t  c o n c e n t r a t e d  r a t  ur ine.  A 
single p rec ip i t in  b a n d  was o b t a i n e d  aga in s t  pur i f i ed  r a t  
M U P  and  aga ins t  c o n c e n t r a t e d  r a t  ur ine.  No p rec ip i t i n  
b a n d  occur red  w i t h  r a t  serum.  The  an t i s e r a  was  incorpo-  
r a t e d  in to  aga r  a n d  rad ia l  i m m u n o d i f f u s i o n  p la tes  pre-  
pared .  

One ml  c o n c e n t r a t e d  n o r m a l  r a t  u r ine  a n d  c o n c e n t r a t e d  
u r a n i u m  r a t  u r ine  c o n t a i n i n g  a t o t a l  p r o t e i n  level  of 
20 m g / m l  was used for  c h r o m a t o g r a p h y .  S e p h a d e x  G 200 
gel c h r o m a t o g r a p h y  was pe r fo rmed  on a P h a r m a c i a  
co lumn,  0.9 • 85 cm, a n d  e lu ted  a t  a f low r a t e  of 5 ml /h .  
2 ml  f r ac t ions  were col lected and  r ead  a t  280 n m  in a 
Lei tz  s p e c t r o p h o t o m e t e r .  Agarose  gel a n d  i m m u n o -  
e lec t rophores i s  were pe r fo rmed  on u r ine  f rom n o r m a l  a n d  
u r a n i u m  t r e a t e d  an imals .  

Results. The  u r a n i u m  t r e a t e d  an ima l s  showed  m a r k e d  
rena l  morpho log ic  a l t e r a t i ons  v a r y i n g  f rom acu te  t u b u l a r  
necrosis  w i t h  m o d e r a t e  to  severe diffuse mesang ia l  
p ro l i f e ra t ion  to  cor t ica l  necrosis.  Mean  c rea t in ine  levels in  
con t ro l  an ima l s  was  0.8 mg/100  ml  S.D. :k 0.1 as c o m p a r e d  
to  12.2 mg/100  ml  S.D. =k 3 in d iseased an imals .  

Da i ly  u r ine  vo lume,  u r ine  p ro t e in  a n d  M U P  excre t ion  
are  s h o w n  in t h e  Table .  E x c r e t i o n  of M U P  increased  
a l m o s t  50% d u r i n g  t h e  f i r s t  24 h a f t e r  u r a n i u m  in jec t ion .  
This  increase  was s ign i f i can t ly  d i f fe ren t  f rom the  con-  
t ro ls  a t  t h e  95% conf idence  l imi t .  Over  t he  n e x t  2 days  
M U P  excre t ion  r e t u r n e d  to  no rma l .  As t he  an ima l s  b e c a m e  
m o r i b u n d  a n d  ol iguric  on  d a y  5, M U P  excre t ion  d ropped .  
The  con t ro l  an ima l s  showed  no s ign i f i can t  a l t e r a t i ons  in  
p ro te in ,  v o l u m e  or M U P  d u r i n g  t h e  course of t he  s tudy .  

No u n i q u e  M U P  f r a g m e n t s  were  recognized  in t h e  
u r ine  of u r a n i u m  r a t s  as c o m p a r e d  to  n o r m a l s  b y  i m m u n o -  
e lec t rophores i s  us ing  a n t i s e r a  to  r a t  MUP.  Migra t ion  of 

Average total daily urine protein, MUP and volume in baseline and 
uranium treated rats. 

Day0 Dayl  Day2 Day3 Day4 

Protein Mean (mg) 9.3 36 ~ 89 �9 111 �9 10 
Std. Error 1.6 45 18 18 10 

Volume Mean (ml) 9.7 24 ~ 31 ~ 24 a 10 
Std. Error 1.5 2.7 7.0 4.8 3.5 

MUP Mean (mg) 7.0 11 �9 7.8 6.8 2.8 �9 
Std. Error 1.2 1.4 0.8 1.0 1.5 

Denotes statistically significant at 95 % compared to control period 
and to control animals. 
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M U P  from u ran ium t r ea t ed  animals  in agarose and  also 
by  immunoe lec t rophores i s  using ant i sera  to  M U P  did no t  
differ f rom control  urine. The elut ion p a t t e r n  of M U P  
f rom control  and  normal  urine on G 200 did no t  differ as 
de tec ted  by  immunodi f fus ion  of the  f ract ions  eluted.  

Discussion. Renal  damage  has been associa ted wi th  
changes in t he  chemical  compos i t ion  of GBM and  al tera-  
t ions  in u r inary  b a s e m e n t  m e m b r a n e  like glycopro-  
teins a, 6, s, 1~-17. Al te ra t ions  in t he  chemical  compos i t ion  
of GBM have  been  d e m o n s t r a t e d  in nephro tox ic  nephr i -  
tisa, x~-17, aminonucleos ide  nephrosisG, n,  12 and in cyclo- 
phosphamideS and corticosteroid~S t r ea t ed  animals .  
Similar a l te ra t ions  have  been found in u r inary  GBM like 
glycoprote ins  in the  same condi t ions  s, 6, 8, ~7. These 
f indings  suggest  t h a t  u r inary  GBM like g lycoprote in  can 
reflect  b a s e m e n t  m e m b r a n e  injury.  

In  the  p resen t  s tudy  u ran ium poisoning was associa ted 
wi th  a 50% increase in excre t ion  of ma jor  u r inary  glyco- 
p ro te in  in the  rat .  The reason for the  increased M U P  is 
unclear.  The poss ib i l i ty  t h a t  increased M U P  is a non- 
specific effect  of p ro te inur ia  is unl ikely as the  M U P  
peak  precedes  the  peak  of pro te inur ia .  The changes  in 
urine M U P  m a y  reflect  t he  morphologic  ehahges  in the  
GBM seen in u ran ium poisoning  9,1~ Increased  M U P  
excret ion could also be the  resu l t  of damage  to the  tubu la r  
b a s e m e n t  m e m b r a n e  ~9. 

Rdsumd. Les effets de l ' u r an ium sur l 'exdr4t ion de la 
glycoprot4ine ur inai re  pr incipale  du r a t  on t  fit6 6tudi6s 
chez 10 an imaux .  La  pr incipale  glycoprot6ine ur inaire  

augmen te  de 50% dans  ies 24 h qui su iven t  l ' admin i s t r a -  
t ion  de l 'u ranium.  
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Decrease  of Litter Size and Fetal M o n c a m i n e s  by 6 -Hydroxydopamine  in Mice 

There  is a r ich s y m p a t h e t i c  innerva t ion  in the  female 
geni tal  organs including the  tubae  and  ovaries of m a n y  
m a m m a l i a n  species 1. In  the  ovaries of cats ~ and w o m e n  a, 
i[ is h igher  t h a n  in o ther  r eproduc t ive  organs. In  tubes  the  
s y m p a t h e t i c  innerva t ion  m a y  p lay  a role in the  mot i l i ty  1, 
in the  ovaries its physiological  role is still  more  obscure. 
Because 6 - h y d r o x y d o p a m i n e  r a the r  specifical ly des t roys  
the  per iphera l  s y m p a t h e t i c  nerve endings  ~, i t  seemed 
appropr i a t e  for the  s tudies  on the  role of th is  innervat ion .  

Methods. Young  adul t  female  Albino Swiss mice 
weight ing  25-35 g were used .  The dose of 6 -hydroxydop-  
amine  (6HD) (Fluka AG, Buchs) was e i ther  50 + 50 mg/kg  
i.p. in two  following days  and  then  50 mg/kg  i.p. twice  a 
week, or 100 + 100 and  75 mg/kg,  respect ively .  Controls  
were in jec ted  wi th  saline. Vaginal  smear  was t aken  dai ly  
for de te rmin ing  the  effect  on the  estrus  cycle. Af ter  abou t  
3 cycles the  female mice were p u t  toge ther  w i th  males  for 
mat ing.  ]Each female  was kep t  toge ther  w i th  2 d i f ferent  
males. A group of mice were killed before del ivery and  the  
res t  some days  af ter  it. Ovaries, tubes,  kidneys,  hea r t s  and 
bra ins  were p r o m p t l y  frozen in l iquid ni t rogen,  for 
f luorescence microscopy.  Of iris a s t r e t ch  p repa ra t e  was 
immed ia t e ly  made  and dr ied a t  t he  room t empera tu re .  
Tubes and ovaries  were freeze-dried for 3 days.  The 
p repara t ions  for f luorescence microscopy  was made  
according to  ERX~K6 5 and FALCX and  OWMA~< Nor- 
adrenal ine  (NA) and 5 - h y d r o x y t r y p t a m i n e  (SHT) were 
de t e rmined  spec t rophotof luoromet r ica l ly  recording to 
MILLER et al .  7. 

Results. Nei ther  the  higher  or lower dose had  s ignif icant  
effect  on the  estrus cycle. The t r e a t ed  mice became 
p r e g n a n t  a t  bes t  near ly  as well  as the  controls ,  bu t  the  
l i t te r  size was smaller  (Table II) .  6 H D  t r e a t m e n t  t h rough  
t h e  p regnancy  decreased the  NA con t en t  no t  only in the  

mother but also in the fetus and newborn mice. 5HT 

con ten t s  did no change signif icant ly.  (Table I and II).  
Discussion. The results  show t h a t  6 H D  decreases the  

l i t te r  size in mice. The mechan i sm of th is  is no t  known." 
The decrease of NA con ten t  in the  t issues of fetal  and  
newborn  mice  indicates  t h a t  6 HD is able to t ranfe r  into 
the  fetus,  and  thus  a d i rec t  e m b r y o t o x i c  effect  is possible.  
Other  possibi l i t ies  are changes  in t he  u ter ine  and  p lacenta l  
c i rculat ion due to the  d i rec t  vasocons t r i c t ing  sympa tho -  
mimet i c  act ion of 6 HD and  the  sympatho lys i s ,  changes in 
tuba l  mot i l i ty  including the  u te ro- tuba l  sphinc ters  or the  
expuls ion of ova. 

Our p re l imina ry  results  in ra t s  suggest  an abor t ive  
mechan i sm due to  the sympa tho lys i s  8 Rabbi t s ,  however,  
did no t  seem to become p r e g n a n t  a t  all af ter  6 H D  t rea t -  
men t .  

Ant iadrenerg ic  drugs have  been  used to block ovula t ion  
in m a m m a l s  as well as in birds  9,10. P a r t l y  these  effects may  
be of cent ra l  origin 11, bu t  th is  s e e m s  no t  to be the  case in 
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