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According to  f indings of P A S  react ion in epidermis  of our 
cases, its value ranged  f rom posi t ive  ( + ) ,  uncer ta in  (4 - - - )  
to negat ive  ( - - )  as shown in t he  Table.  

By  compar ing  the  re la t ion be tween  glycogen in epi- 
dermis  (PAS reaction) and  blood sugar levels, we have  
shown t h a t  P A S  pos i t iv i ty  of ep idermis  is di rect ly  pro-  
por t ional  to  the  h igh  blood sugar. Satist ical ly,  by  use 
the  t e s t  x ~, we could es tabl ish  t h a t  P A S  pos i t iv i ty  was 
s ignif icant  in cases wi th  h igh  blood sugar (X ~ = 12.93 
P < 0.01). 

Discussion.  There  are in the  l i t t e ra tu re  d ivergen t  
opinions abou t  re la t ion of d iabetes  and  the  skin. Some 
authors  are of the  opinion t h a t  there  is no t  any  connect ion  
be tween  the  t w o 5  bu t  o thers  t h o u g h t  t h a t  the  n u m b e r  of 
de rmatoses  in d iabe tes  is a u g m e n t e d  6-s. 

We found t h a t  ill the  dermatologica l  praxis  it  is gener- 
ally known  t h a t  the  n u m b e r  of d iabet ics  in jured  f rom 
mycosis  is augmented .  This  we could explain  by  the  fact  
t h a t  such skin possesses grea ter  quant i t i es  of ca rbohydra -  
tes  for be t t e r  g rowth  of these  fungi. 

Conclusion. By histological  analysis  of mater ia l  f rom 
the  earlobe of d iabet ics  and  border- l ine  cases of diabetes ,  
we es tabl ished t h a t  the  P A S  pos i t iv i ty  in ep idermal  cells 
is s t ronger  t h a n  in hea l t hy  epidermis ,  and t h a t  i t  is 
s t ronger  in diabet ics  t h a n  in border- l ine  cases. By  
compar ing  the  level of blood sugar  and  PAS-pos i t i v i t y  in 
ep idermal  cells, we f ind t h a t  the  s t r engh t  of PAS-pos i t iv -  
i ty  is p ropor t iona l  to  the  level of blood sugar, and t h a t  

PAS reaction in epidermal cells at different diagnoses 

Diagnoses No of diagnoses PAS reaction 
(No of cases) 

Borderline cases 26 -- (6), + -- (12), + (8) 

Diabetics 33 -- (3),  + -- (9), + (21) 

Normals 41 -- (14), + -- (18), + (9) 

the  difference be tween  PAS-pos i t i v i ty  in persons  wi th  
less blood sugar and  those  wi th  more  blood sugar is 
s ta t is t ica l ly  significant.  

Rdsumd. Apr~s une analyse  his tologique de la peau du 
pavi l lon de l 'oreille des diab6t iques  et cas l imites de 
diabgte,  nous avons  conclu que la posi t ivi t6  P A S  de leurs 
cellules 6pidermales  est  beaucoup  plus forte  que dans  
l '@ide rme  sain, et  qu 'el le  est  plus forte  chez les d iab6t iques  
que dans  les cas l imites  de diab~te. Nous avons  t rouv6 
que l ' in tens i t6  de la posi t ivi t6  P A S  est  propor t ionel le  
an t a u x  du sucre dallS le sang et  que la diff6rence en t re  
la posi t iv i t6  P A S  chez les personnes  a y a n t  un t a u x  bas 
de sucre et  eelles qui en ont  un t aux  61ev6 est  s ta t i s t ique-  
merit  significative.  
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Se lec t ive  P o t e n t i a t i n g  Effects  of Meta l  Ions  on V a s o p r e s s i n l ,  2 

Extens ive  l i te ra ture  exists  demons t r a t i ng  the  inf luence 
of mono-  and  d iva len t  cat ions  on the  sens i t iv i ty  of 
various b ioassay sys tems  to neu rohypophysea l  hormones  
(e.g., a-6). These p h e n o m e n a  have  usually been  associa ted 
wi th  a d i rect  effect  of the  cat ions  on the  t issue r a the r  t h a n  
on the  hormones .  Neurohypophysea l  hormones  have  been  
d e m o n s t r a t e d  to  form complexes  wi th  pa ramagne t i c  ions 
such as Cu++, Ni++ and Co ++, involving d i sp lacement  of 
specific p ro tons  a t t a ched  to  n i t rogen a toms  7-0. However ,  
using the  isolated toad  ur inary  b ladder  as assay sys tem,  
b o t h  the  Cu++-vasopressin complex  and  the  free ho rmone  
showed ident ical  hydroosmot i c  ac t iv i ty  10. 

In  the  p resen t  s tudy  we inves t iga ted  the  possible inter-  
act ions  of Na+, NH~+ and  Ca++ wi th  arginine vasopress in  
(AVP) as ref lected by  selective changes  of the  ra t  blood 
pressure  response  to  t he  hormone.  

Methods.  The A V P  used h a d  a ra t  bp  ac t iv i ty  of 
460 4- 13 U S P  U / m g  as de t e rmined  by  four -poin t  assay 
(n 6). The stock solution was compr ised  of 1 ~xg A V P / m l  
wa te r  (mean p H  6.6). The wa te r  con ta ined  less t h a n  
0.05 meq/1 Na+. Dilut ions used were a) 1 ml  s tock solut ion 
plus 9 ml  wa te r  equals  control solution, which  conta ins  
100 ng A V P / m l  wate r ;  b) I ml  s tock solut ion plus 9 ml 

e lect rolyte  (Na+, NH4+ or Ca ++) solut ion at  111% final  
concen t ra t ion  equals  test solution. The mean  p H  of t he  
contro l  and  t es t  solut ions was 6.6. Control  and  t es t  
solutions of A V P  were made  by  using mechanica l  mix ing  
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2 m i n  pr ior  to  in j ec t ion  and  t he  lef t -over  so lu t ions  were 
t h e n  discarded.  

B o t h  k idneys  of ma le  W i s t a r  s t r a in  r a t s  (wt. 180-250 g) 
were r e m o v e d  f rom e t h e r - a n e s t h e t i z e d  an i m a l s  12-16 h 
pr io r  to  use. W a t e r  a n d  s t a n d a r d  l a b o r a t o r y  d ie t  were 
offered ad libitum a f t e r  n e p h r e c t o m y .  For  t he  assay  the  
an ima l s  were a n e s t h e t i z e d  w i t h  1.4 g /kg u r e t h a n e  s.c. 
(7 ml /kg  of a so lu t ion  c o n t a i n i n g  0.2 g/ml).  30 m i n  l a t e r  
t he  r a t s  received p e n t o l i n i u m  t a r t r a t e  15 m g / k g  i.p. 
(1.5 m l / k g  of Ano lysen |  in a c o n c e n t r a t i o n  of 10 
mg/ml) .  Af te r  a f u r t h e r  30-min per iod  t r a c h e o t o m y  was 
pe r fo rmed  a n d  a P P 2 0  p o l y e t h y l e n e  c a t h e t e r  ( P o r t l a n d  
P las t i c  L td )  filled w i t h  150 m M  NaC1 was in se r t ed  in to  
a j ugu l a r  vein.  A h y p o d e r m i c  needle  was sealed in to  t he  
e x t e r n a l  end.  A n o t h e r  c a t h e t e r  (PP20) was p laced  in to  
t he  r i g h t  c o m m o n  caro t id  a r te ry ,  filled w i t h  4 m g  (500 U) 
h e p a r i n / m l  150 mYld r NaC1, a n d  a t t a c h e d  to a S t a t h a m  
P23AC t r a n s d u c e r  connec t ed  to a Grass  Model  7 poly-  
graph .  C h a r t  speed : 2.5 m m / m i n .  The re  was no  r egu la t ion  
s y s t e m  for b o d y  t e m p e r a t u r e .  A V P  in jec t ions  were m a d e  
w i t h  500 ~zl syr inges  (Inaltera |  S t a n d a r d ,  con t ro l  a n d  
t e s t  so lu t ions  (0.1 ml) were a d m i n i s t e r e d  over  1 sec, 
fol lowed b y  0.05 ml  of 150 m M  NaC1 solut ion.  The  
in j ec t ion  sequence  was as follows: 5 to  15 A V P  s t a n d a r d  
in jec t ions  a t  equa l  a n d  a t  inc reas ing  c o n c e n t r a t i o n s  in  
order  to  t e s t  for r ep roduc ib i l i t y  of response  a n d  accep tab le  
dose-response  re la t ionsh ip ,  r espec t ive ly ;  t h e n  A V P  
s t a n d a r d ,  A V P  t e s t  solut ion,  A V P  control ,  A V P  s t a n d a r d ,  
A V P  control ,  A V P  t e s t  solut ion,  etc. A V P  s t a n d a r d s  
( con ta in ing  50, 100 a n d  150 ng/ml)  were m a d e  up  in 150 
m M  NaC1 a n d  no t  used b e y o n d  2 h. 
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Effect of increasing concentrations of Na + on the rat pressor re- 
sponse to AVP. The activity of 100 ng AVP/ml dissolved and injected 
in NaCI solutions ranging from 1.5 to 150 mM have been compared 
with the activity of 100 ng AVP/ml H30 as control. The ordinate 
gives the difference in activity between standardized test and con- 
trol solution expressed in delta values : zi = activity/ml of AVP test 
solution minus activity/ml of control (O--O). NaCI concentration is 
plotted on the abscissa. The results of analogous experiments using 
equimolar concentrations of angiotensin 1I 11 are given for compari- 
son (O---O). 

The  recorded  a m p l i t u d e s  of bp  increase  are expressed  
in t e r m s  of t he  A V P  s t anda rds .  Th i s  min imizes  possible  
errors  de r iv ing  f rom changes  in  s ens i t i v i t y  of t h e  t e s t  
s y s t e m  in t he  course of t he  expe r imen t .  The  a c t i v i t y  
recorded  w i t h  100 ng  A V P / m l  150 m M  NaC1 is deno t ed  
a r b i t r a r i l y  as 100 U / m l  (note t h a t  U does no t  refer  to  
U S P  U) ;  t h i s  was necessa ry  because  of t he  so lven t  
d e p e n d e n c e  of A V P  a c t i v i t y  (see below). Since each  t e s t  
so lu t ion  was p receded  or fol lowed b y  a con t ro l  so lu t ion  
( ident ica l  a m o u n t  of A V P  dissolved in dis t i l led water )  
de l t a  va lues  can  be g iven :  A - a c t i v i t y / m l  t e s t  so lu t ion  
m i n u s  a c t i v i t y / m l  control .  Pa i r ed  samples  were c o m p a r e d  
b y  a t - tes t  a n d  d i f fe ren t  series b y  t h e  n o n - p a r a m e t r i c a l  
~Vilcoxon tes t .  

Results. Characteristics o/ the rat bp assay. A t o t a l  of 
31 ra t s  was used for t he  s tudy.  4 r a t s  h a d  to be e l i m i n a t e d  
because  of u n a c c e p t a b l e  dose-response  re la t ionsh ips .  
W i t h  t he  r e m a i n i n g  27 r a t s  a t o t a l  of 384 b p  d e t e r m i n a -  
t ions  (14.2/rat)  was  ob ta ined .  I n t r a v e n o u s  in jec t ions  of 
50 ng  A V P / m l  150 m M  NaC1, or 100 ng  A V P / m l  150 m M  
NaC1 a t  t he  b e g i n n i n g  of t he  t e s t s  increased  t he  b p  b y  
14.0 4- 0.9 m m H g  (n 27) a n d  25.6 ~ 1.3 mmFIg  (n 27), 
respect ive ly .  A t  t he  end  of t he  t e s t s  t he  response  to t he  
iden t ica l  s t a n d a r d s  was 15.1 4- 1.1 m m H g  (n 27) a n d  
25.7 =k 1.6 m m H g  (n 27) i n d i c a t i n g  t he  lack of de t ec t ab l e  
t a e h y p h y l a x i s .  I n j e c t i o n s  (0.1 ml) of water ,  inc reas ing  
c o n c e n t r a t i o n s  of NaC1 (1.5 to  470 raM),  150 m M  NH4C1 
a n d  15 m M  CaC12, all  w i t h o u t  AVP,  gave  on ly  m i n i m a l  
(2-3 m m H g )  a n d  equa l  pressor  responses.  The  bp  increase  
a f t e r  in j ec t ion  of t he  con t ro l  so lu t ions  (100 ng  A V P / m l  
water )  was  23.4 4- 0.5 m m H g  (n 192) co r r e spond ing  to  
87.7 -k 0.8 U / m l  (n 192). 

Ion e//ects. I t  can  be seen f rom the  F igure  t h a t  in jec t ions  
of c o n s t a n t  a m o u n t s  of A V P  disso lved  in increas ing  
c o n c e n t r a t i o n s  of NaC1 give rise to  an  increase  in t he  b p  
response.  This  i on - induced  e n h a n c e m e n t  of a c t i v i t y  is 
non - l i nea r  w i t h i n  a r ange  of NaC1 c o n c e n t r a t i o n  of 1.5 to  
150 raM.  I n  a d d i t i o n  t he re  is a f u r t h e r  increase  in t h e  
b p  a c t i v i t y  a m o u n t i n g  to a A of 16.2 -k 1.7 (n 24) w h e n  
t he  NaC1 c o n c e n t r a t i o n  is increased  f rom 150 to  470 raM.  
Ana logous  s tud ies  w i t h  NH4C1 show th i s  ca t ion  to  be  
less effect ive  t h a n  NaC1 in e n h a n c i n g  t he  b p  a c t i v i t y  of 
AVP.  I n  con t ras t ,  CaC12 is as effect ive  as NaC1 (Table).  

Discussion. This  i n v e s t i g a t i o n  shows t h a t  b p  response  
to A V P  in  n e p h r e c t o m i z e d  r a t s  can  be  p o t e n t i a t e d  b y  
Na+, Ca++ and,  to  a lesser degree, NH4+ (Figure a n d  Table) .  
Var ious  ac t iv i t i e s  of ValS-angio tens in  II-Asp~-/~-amide 
(ang io tens in  II)  are also p o t e n t i a t e d  b y  N a  +~-~4 and  t he  
e n h a n c e m e n t  of ang io t ens in  I I  a c t i v i t y  b y  Na+, Ca++, 
NH4+ a n d  o the r  ions was s tud ied  in de ta i l  in  t he  r a t  b p  
s y s t e m  1~. Whi l e  t h e  p o t e n t i a t i o n  of t he  pressor  ac t iv i t i es  of 
A V P  a n d  ang io t ens in  I I  b y  Na+ is t he  same  in t h e  
c o n c e n t r a t i o n  r ange  of 1.5 to  47 raM,  i t  is c lear ly  less for 
A V P  a t  h ighe r  NaC1 c o n c e n t r a t i o n s  (see results) .  More- 
over,  t he  p o t e n t i a t i o n  of A V P  b y  Ca ++ is cons ide rab ly  
less t h a n  in t he  case of ang io t ens in  I I ,  where  i t  was  a b o u t  
two-fo ld  t h a t  i nduced  b y  N a  + n .  

S tudies  w i t h  ang io t ens in  I I  sugges ted  t h a t  ions modi fy  
t h e  pre fe r red  c o n f o r m a t i o n  of t he  pep t i de  in so lu t ion  
a n d  t h a t  these  c o n f o r m a t i o n a l  changes  are de t ec t ed  b y  
t h e  h o r m o n e  receptors ,  t h u s  l ead ing  to  changes  in t h e  
bJological  a c t i v i t y  of ang io t ens in  I I  ~1, ~. 
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If  a s imilar  i n t e rp re t a t i on  is adop ted  t o  account  for 
meta l - ion  induced  p o t e n t i a t i o n  of the  A V P  act iv i ty ,  t he  
reduced effect iveness  of Na+ and  Ca++ in the  case of A V P  
could be due to  differences in s t ruc tu re  of the  two  hor-  
mones.  The cyclic neu rohypophysea l  hormones  possess a 
more  rigid solut ion conformationS5,16 t h a n  the  l inear  
pep t ide  an t iogens in  I I  ~-19, and  the i r  t o p o g r a p h y  m a y  
therefore  be less suscept ible  to  ion- induced per tu rba t ions .  

Zusammenfassung. Der Ef fek t  von  Na+-, NH4+- und  
Ca++-Ionen auf die Blu td ruckak t iv i tXt  yon  Arginin-  

Effect of NaC1, NH4C1 and CaC12 on the pressor activity of AVP ~ 

Test solution n A P Intergroup p 

Vasopress in  wurde  u n t e r s u c h t  und  mi t  analogen Exper i -  
m e n t e n  (ValS-Angiotensin II-Asp~-/5-Amid) vergl ichen.  
Die Wirkungsweise  der  Ionen- induz ie r t en  Po tenz ie rung  
yon Vasopress in  wird  diskut ier t .  

R. WALTER, G. SCHAECHTELIN and 
L. C. CRAIG 2~ 

Department o[ Physiology and Biophysics, 
Mount Sinai School o/Medicine o/the City University 
o/ New York, 70 East 702 Street, 
New York (New York 70029, USA), 
Rocke/eller University New York (N. Y. 70027, USA), 
7 October'1973. 

150 mM NaC1 24 13.0 q- 2.0 <0.001 ~ <0.05 
150 mM NHaC1 24 6.8 -4- 1.9 <0.005 

15 mM NaC1 24 8.8 + 2.0 <0.001 ~ NS 
15 mM CaCI~ 24 8.2 ~ 2.5 <0.005 J 

aThe test solutions consist of 100 ng AVP/ml; A represents activity 
of test solution minus activity of control (100 ng AVP/ml H20 ) in 
arbitrary U/ml. 
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Effect of D o s a g e  of O e s t r a d i o l - 1 7 ~  on the L i f e - S p a n  of the Rabbi t  Corpus  l u t e u m  

Luteolys is  in the  r abb i t  canno t  be clearly ascribed e i ther  
to a lu teolyt ic  factor  or to  w i thd rawa l  of lu teo t rophic  sup- 
po r t  1. Thus  the  corpora  l u t e s  pers is t  unt i l  31 days  in t he  
presence  of a p lacenta l  unit~, ev iden t ly  solely or pa r t l y  
due to  the  p romot ion  of oes t rogen product ion~-K In  tile 
p seudop regnan t  doe luteal  regression occurs af ter  14-15 
days,  and  h y s t e r e c t o m y  does prolong the  l i fe-span to  
24 days% However ,  a synchronous  regression of 17 day  
old corpora  tu tea  m a y  occur even in the  presence  of the  
u terus  ~, s, an observa t ion  which  is difficult  to expla in  on 
the  basis of a ln teolyt ic  factor.  A re la t ionship  be tween  
oes t rogen level and  tile l i fe-span of t he  corpus lu teum 
migh t  adequa te ly  explain  these  observat ions .  Thus  a 
'permiss ive '  level o f  oes t rogen p roduc t ion  could be 

pos tu la t ed  to  give a life of abou t  24 days.  Depress ion  of 
oes t rogen levels, pe rhaps  as a resul t  of u t i l iza t ion by  the  
p s e u d o p r e g n a n t  uterus,  would  shor ten  luteal  life. In  
con t r a s t  t he  p r e g n a n t  u terus  or fe top lacen ta l  unit ,  by  
augmen t ing  oes t rogen product ion ,  would cor respondingly  
prolong lnteal  life. We  have  therefore  looked for such a 
dose-response re la t ionship.  

Materials and methods. New Zealand Vv'hite does, 
weighing 3-5 kg were used. The oestradiol-17/3 was 
admin i s t e red  s.c. in propanediol .  All hys t e rec tomies  
were pe r fo rmed  pr ior  to  7 days  pos t  co i tum (p.c.) unless 
o therwise  indicated.  One ovary  was examined  by  laparo-  
t o m y  every  4-5 days  and  the  number ,  size and  locat ion 
of corpora  lu tea  recorded.  

Corpus luteum life in intact and hystereetomized pseudopregnant rabbits treated with oestradiol-17]3 

Treatment No. of animals Oestradiol-17/~-dose Mean corpus luteum life 
(~xg/5 lbs/day) (days + S.E.) 

Hysterectomy only 3 
Late hysterectomy days 12, 14, 15, 15, 15 5 
Hysterectomy and oestradiol-17/~ 3 
Hysterectomy and oestradiol-17/~ 3 
Hysterectomy and oestradiol-17/~ 2 
Hysterectomy and oestradiol-17~ 3 
Hysterectomy and oestradiol-17/~ 2 

Intact + oestradiol-17]~ 3 
Intact -1- oestradioI-17/~ 3 
Intact q- oestradiol-17/~ 2 
Intact + oestradiol-17/~ 3 
Intact + oestradiol-17fi 3 

- 24.3 -4- 0.9 
23.9 i 1.1 

- 25.3 ~= O.3 
1 35.0 =E 2.9 
2 39.5 -~ 6.5 
5 > 56.5 =c 4.5 

10 > 58.5 =t_ 0.5 

- 15.8 • 1.2 
1 15.2 =~_ 2.1 
2 18.4 • 1.8 
5 34.9 • 2.3 

10 > 50.8 ~= 2.1 


