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1.2 g/100 ml  NaC1 w i t h  25 ml  of a m i x e d  buf fe r  composed  
of 72 ml  of M/15 N a , H P O  4 a n d  28 ml  of M/15 K H 2 P O  4. 
The  p H  was 7.0 a t  25°C. All samples  of S p r o t e i n  were 
a n a l y s e d  for  n i t rogen  b y  m i c r o - K j e t d a h l  m e t h o d ;  t h e r e -  
af ter ,  t h e y  were b r o u g h t  to  t h e  s ame  n i t r o g e n  c o n t e n t  
(mg 130%).  The  presence  of h a e m o g l o b i n  in t h e  so lu t ion  
of S p ro t e in  should  no t  in te r fe re  w i t h  t h e  p r e s e n t  resul ts ,  

Table I. Haemagglutinating activity of S protein derived from man, 
horse, rabbit, guinea-pig and rat  on the corresponding red cells 

Red cells S protein from red cells of: 
from : 

Man a Horse Rabbit Guinea-pig Rat 

Man 0 0 0 0 0 
Horse 0 0 0 0 0 
Rabbit 0 + + 0 0 0 
Guinea-pig 0 + + + + + + + + + + 
Rat 0 + + + 0 0 0 

a Human S protein was obtained from 0 Rh positive red cells of 
normal donors. 

Table II. The lack of relationship between red cell agglutination by 
S protein and beterogenetic antibodies derived from residual plasma 

proteins 

Red cells Plasma of: 
from : 

Man Horse Rabbit Guinea-pig Rat 

Man 0 0 + + + 0 0 
Horse 0 0 0 0 0 
Rabbit + + + 0 0 + 0 
Guinea-pig + + + 0 + + 0 0 
Rat + + +  0 + +  + + +  0 

s ince  h a e m o g l o b i n ,  as e s t ab l i shed  before,  does n o t  cause  
h a e m a g g l u t i n a t i o n .  

The  red b lood  cells were washed ,  before  using,  f ive  
t i m e s  w i t h  0 .9% NaC1 so lu t ion  a n d  m a d e  u p  to  a 3 %  sus- 
pens ion  in NaCl-buffer .  T h e  r eac t i on  was  c a r r i e d  o u t  on  
mic roscope  slides. A large d r o p  of cell su spens ion  was  
a d d e d  to  each  d r o p  of S p ro t e in .  Comple t e  m i x i n g  was  
secured  f i rs t  b y  s t i r r ing ,  l a t e r  b y  rock ing  to  a n d  fro. T h e  
progress  of r e a c t i o n  was  obse rved  a g a i n s t  a w h i t e  b a c k -  
g round .  T h e  t e s t  is o b s e r v e d  for  15, o r  a t  t h e  m o s t  30 min .  
F i n e  a g g l u t i n a t e s  were g r a d e d  as one  plus,  med ium-s i ze  as 
two  plus,  a n d  la rge  c lumps  as t h r e e  plus.  

As s h o w n  in T a b l e  I, S p r o t e i n  was ac t ive  in p r o d u c i n g  
a g g l u t i n a t i o n  of r a b b i t ,  r a t  a n d  gu inea -p ig  e r y t h r o c y t e s .  
Howeve r ,  in  c o n t r a s t  to  t h e  a b o v e - m e n t i o n e d  s tud ies ,  
t h i s  h a e m a g g l u t i n a t i n g  a c t i v i t y  was no t  con f ined  to  t h e  
t h r e e  r o d e n t  species here  cons ide red  b u t  was  also f o u n d  
in t he  samples  f rom horse  blood. Moreover ,  gu inea -p ig  S 
p r o t e i n  ac ted  o n l y  u p o n  t he  red cells of t he  same  species 
whereas  t he  h u m a n  one fai led to  cause  a g g l u t i n a t i o n  of 
cells of a n y  species. 

T h e  e x p l a n a t i o n  of these  f ind ings  is no t  easy ;  i t  seems, 
however ,  r ea sonab le  to  r ega rd  t h e m  as rea l ly  due  to  S pro- 
t e i n  a n d  no t  due  to  h e t e r o g e n e t i c  a n t i b o d i e s  de r ived  f rom 
r e s idua l  p l a s m a  in t he  p ro t e in .  T a b l e  I I  indica tes ,  in  fact ,  
t h a t  t h e r e  was no  r e l a t i o n s h i p  b e t w e e n  i ts  h a e m a g g l u t i -  
n a t i n g  p r o p e r t y  a n d  t h e  cross r eac t ions  obse rved .  

Riassunto. L a  p r o t e i n a  ~, S ~ dello s t r o m a  e r i t roc i t a r io  di 
a l cune  specie an ima l i  (uomo, caval lo ,  coniglio,  cav ia ,  
r a t t o )  si 5 d i m o s t r a t a  capace ,  pe r  a l eune  d i  esse, di  agglu-  
t i n a t e  le emazie  omologhe  ed e te ro loghe .  II f e n o m e n o  sem-  
b r a  l ega to  a l la  p r o t e i n a  ~c S ~ e n o n  a d  a n t i c o r p i  e te rogene-  
t iei  d e r i v a n t i  d a  t r acce  di p l a s m a  p re sen t i  ne l la  p r o t e i n a  
s t roma le .  

G. VULPIS, NICOLETTA VULPIS, 
a n d  C. SANTORO 

Clinica Medica dell'Universith di Bari (Italy), 
November 29, 7963. 

A n d r o g e n  I n f l u e n c e  o n  P r o t e i n  a n d  E n z y m e  
P a t t e r n  o f  R a t  K i d n e y  1 

C o l u m n  c h r o m a t o g r a p h y  on  s u b s t i t u t e d  cel lulose ion 
e x c h a n g e r  ha s  b e e n  used  in p r ev ious  researches  to  frac-  
t i o n a t e  so luble  p ro t e in s  e x t r a c t e d  f rom t h e  s u b m a x i l l a r y  
g l and  of ma le  a n d  of female  mouse .  C lea r -cu t  d i f ferences  
in  t he  p r o t e i n  c o m p o s i t i o n  of ma le  a n d  female  g lands  were 
d e m o n s t r a t e d ,  t h e  c h r o m a t o g r a p h i c  p a t t e r n s  a p p e a r i n g  
d i s t i nc t i ve  a n d  cha rac t e r i s t i c  for e ach  sex ~. 

B y  us ing  c o l u m n  c h r o m a t o g r a p h y  BOND was  ab le  to  
d e m o n s t r a t e  a sex-specif ic  p ro t e in ,  of st i l l  u n k n o w n  func-  
t ion ,  in  r a t  l iver  3. Th i s  p r o t e i n  is p r e s e n t  in  t he  ma te  r a t  
l iver  a n d  is suscep t ib le  to  h o r m o n a l  m a n i p u l a t i o n .  W e  
h a v e  e x t e n d e d  th i s  t y p e  of i n v e s t i g a t i o n  to o t h e r  o rgans  
k n o w n  for t h e i r  sexua l  d i m o r p h i s m .  T h e  p r e s e n t  p a p e r  is 
conce rned  w i t h  c h r o m a t o g r a p h i c  f r a c t i o n a t i o n  of p ro t e in s  
of e x t r a c t s  of ma le  a n d  female  r a t  k idneys ;  four  e n z y m e  
ac t iv i t i e s  h a v e  been  local ized in the  f r ac t ions ;  in  a d d i t i o n  
t he  effect  of t e s t o s t e rone  t r e a t m e n t  on  t he  female  p a t t e r n  
h a s  been  s tud ied .  

Materials and Methods. A d u l t  a lb ino  r a t s  of a n  i n b r e d  
l a b o r a t o r y  s t r a i n  were used.  The  r a t s  were k e p t  h o u s e d  in 
t he  s ame  a n i m a l  room a n d  fed t he  same  d ie t  ad libitum; 
w a t e r  was  g iven  freely.  T r e a t e d  female  r a t s  rece ived  3 m g  
of t e s t o s t e r o n e  p r o p i o n a t e  in j ec ted  i n to  t he  g lu tea l  musc le  
e v e r y  o t h e r  d a y  for  a t o t a l  of f ive in jec t ions  (10-day course)  
in  one  g roup  (6 an imals ) ,  12 in j ec t ions  (24-day course) in  
t h e  o t h e r  (6 an imals ) .  Con t ro l  female  r a t s  r ece ived  no  
in jec t ions .  48 h fol lowing t h e  l a s t  dose of t e s tos t e rone ,  t h e  
a n i m a l s  were  ki l led b y  d e c a p i t a t i o n .  The  k idneys  were  
r e m o v e d  a n d  h o m o g e n i z e d  in 4 vo lumes  of t r i s - ( h y d r o x y -  
m e t h y l a m i n o m e t h a n e ) - p h o s p h a t e  bu f f e r  0.005 M, p H  7.25 
in a W a r i n g  B l e n d o r  a t  0-3°C,  for 2 min .  The  h o m o g e n a t e  
was cen t r i fuged  a t  0°C a t  20 ,000×  g for 30 rain.  T h e  
s u p e r n a t a n t  was  d e c a n t e d  a n d  d ia lysed  for  18 h a g a i n s t  

a Supported by NIH Grant and by the CNR. 
2 R. LI~vI-MONTALCINI and P. U. ANGELETTI, International Sym- 

posium on Salivary Gland, Seattle (1962). 
3 H. E. BOSD, Nature 196, 242 (1962). 
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t h e  or ig ina l  t r i s - p h o s p h a t e  bu f f e r ;  c o l u m n  c h r o m a t o -  
g r a p h y  on  DEAE-ce l l u lo se  (No. 72 Selectaeel  T y p e  40- 
L o t  D-1304) was ca r r ied  o u t  as p rev ious ly  descr ibed  2. 
T h r e e  c h r o m a t o g r a p h i c  f r a e t i o n a t i o n s  were r u n  for each  
e x p e r i m e n t a l  a n d  con t ro l  group.  P r o t e i n  was d e t e r m i n e d  
on  e a c h  f r ac t ion  b y  t he  m e t h o d  of LOWRY et  al.4 us ing  
c rys t a l l i ne  b o v i n e  a l b u m i n  as s t a n d a r d .  I n  some exper i -  
m e n t s  t he  op t i ca l  dens i t y  of each  f r ac t ion  was de te r -  
m i n e d  a t  280 a n d  260 mtx in  t h e  B e c k m a n  D U  Spec t ro -  
p h o t o m e t e r .  

I n  a d d i t i o n  t he  a c t i v i t y  of four  e n z y m e s  was  de t e r -  
m i n e d  for  e a c h  f rac t ion .  T h e  e n z y m e s  were  f l -glucuroni-  
dase  6, ac id  p h o s p h a t a s e  ~, a lka l ine  p h o s p h a t a s e  ~, a n d  
g lucose -6 -phospha t e  d e h y d r o g e n a s e  (G-6-PDH)~.  

R e s u l t s  a n d  C o m m e n t s .  Typ ica l  c h r o m a t o g r a m s  of t h e  
so luble  p r o t e i n s  in  male ,  f emale  a n d  t e s t o s t e r o n e - t r e a t e d  
female  r a t  k i d n e y s  are  s h o w n  in  F i g u r e  1. T h e  ma~or  pro-  
t e in  p e a k  a f t e r  t h e  s t a r t  of t h e  sa l t  g r a d i e n t  is a r b i t r a r i l y  
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lrig. 1. Chromatograms of rat  kidney extracts on DEAE-eellulose. 
Solid lines: proteins. Hatched area: Glucose-6-phosphate dehy- 

drogenase (G-6-PDI-I) activity in F" moles]ml]h. 

n u m b e r e d  10. E a c h  p e a k  or  in f lec t ion  p o i n t  coming  before  
p e a k  10 is t h e n  n u m b e r e d ,  c o u n t i n g  b a c k w a r d s .  I n  add i -  
t i on  t he re  is a large  p e a k  fo l lowing p e a k  10, w i t h  one  or  
two smal l e r  peaks  i n t e r v e n i n g ;  t h e  large  p e a k  is n u m -  
be red  ] 1. I t  was  found  t h a t  b y  ca re fu l ly  m a i n t a i n i n g  ex-  
p e r i m e n t a l  c o n d i t i o n s  c o n s t a n t ,  a h i g h  degree  of repro-  
duc ib i l i t y  for t he  l oca t ion  of a t  leas t  four  p r o t e i n  peaks  
( n u m b e r s  4, 8, 10, a n d  11) a n d  t he  peaks  of a c t i v i t y  for  
t h e  four  e n z y m e s  s t u d i e d  cou ld  be  o b t a i n e d ;  v a r i a b i l i t y  
was  usua l ly  ± 1 0  of e l u a t e  ( ± 1  f rac t ion) .  I n  ma le  a n d  
t e s t o s t e r o n e - t r e a t e d  females  t h e r e  was  a s h a r p  s e p a r a t i o n  
of p r o t e i n  peaks  1, 2, a n d  4, whe rea s  in n o r m a l  females  a 
p l a t eau  of p r o t e i n  c o n c e n t r a t i o n  was  r e a c h e d  a f t e r  t h e  
g r a d i e n t  sa l t  e lu t ion  was  begun .  I t  was  fe l t  t h a t  c h r o m a t o -  
g r aph i c  f i ne - s t r uc tu r e  of t h i s  degree  d id  n o t  r e p r e s e n t  a 
s ign i f i can t  sex difference.  T h e  t o t a l  p r o t e i n  in  each  suc- 
cessive 100 mt  of e tua te  a f t e r  t h e  s t a r t  of t h e  g r a d i e n t  sa l t  
s y s t e m  is expressed  as a p e r c e n t a g e  of all  p r o t e i n  e lu ted  
w i th  NaC1 (Table).  No q u a n t i t a t i v e  d i f fe rence  in p r o t e i n  
d i s t r i b u t i o n  b e t w e e n  t h e  ma le  a n d  t he  female  c h r o m a t o -  
g r a m s  is noted .  

F o u r  enzymes  were local ized in each  c h r o m a t o g r a m  
(Figure  1 and  F igure  2). Two fo rms  of G - 6 - P D H  were 
d i s t i ngu i shed ;  t he  f i rs t  e n z y m e  p e a k  was  f o u n d  b e t w e e n  
p r o t e i n  p e a k  6 a n d  7, or b e t w e e n  p e a k  7 a n d  8. T h e  second  
e n z y m e  form h a d  h ighes t  a c t i v i t y  in t h e  f r ac t i ons  cor- 
r e s p o n d i n g  to  p ro t e in  p e a k  11. B o t h  peaks  c h a r a c t e r i s t i -  
ca l ly  were sharp ,  f l -Glucuronidase  was f o u n d  in one  form,  
a lways  co r r e spond ing  to  p r o t e i n  p e a k  10, b u t  s p r e a d i n g  
b r o a d l y  ove r  t he  cen t r e  of t h e  c h r o m a t o g r a m .  A l k a l i n e  
p h o s p h a t a s e  was e lu ted  in two  b r o a d  peaks ,  the  f i r s t  cor-  
r e s p o n d i n g  to  p ro t e in  peak  3. T h e  second  was e lu t ed  in 
those  f rac t ions  c o n t a i n i n g  t h e  l a s t  of t h e  G - 6 - P D H  ac- 
t i v i t y ;  t h e  two  curves  were  su f f i c i en t ly  o u t  of p h a s e  to 
o b t a i n  good sepa ra t ion .  Ac id  p h o s p h a t a s e  was  f o u n d  in  
t h r e e  peaks  in t h e  mate ,  t h e  f i r s t  c o r r e s p o n d i n g  to  p r o t e i n  
p e a k  1; t he  second to  p e a k  6 a n d  t h e  t h i r d  to  t h e  space  
b e t w e e n  peaks  8 a n d  10. I n  b o t h  t r e a t e d  a n d  u n t r e a t e d  
females  t he  m a j o r  acid p h o s p h a t a s e  a c t i v i t y  was  loca t ed  

Amount of protein in each successive 100 ml of eiuate after start of 
salt gradient, expressed as a percentage of the total protein eluted 

with NaC1. Protein recovery was about 85% 

Pool % protein % protein % protein 
number male female treated 

female 

1 0.56 4.07 2.41 
2 11.85 17.72 14.97 
3 14.75 ]4.98 14.07 
4 15.34 10.81 13.41 
5 21.75 18.45 19.09 
6 18.17 17.23 18.86 
7 14.24 12.59 13.:t7 
8 3.35 4.15 3.80 

* O. LOWRY, N. J. ROSF.BROGll, A. L. FARR, and R. J. RANDALL, 
J. biol. Chem. 193, 265 (1951), 

5 W. H. FISR.~IAN and P. BERNFELD, in ~ethods in En~ymology 
(Colowick and Kaplan cds., Academic Press, New York 1955), 
vol. 1, p. 262. 

6 0 . A .  BESSEY, O, H, LOWRY, and M. J. BROCK, J. biol. Chem. 164, 
321 (1946), 

7 M. V. BUELL, O. H. LOWRY, I-I. R. ROBERTS, M. g. W. CHANG, 
and J. I. KAPPGAI.IN, J. biol. Chem. 292, 979 (1958). 



214 Br6ves communications - Kurze Mitteilungen EXPERIENTIA XX[4 

Alkaline .4ci~ 
phos.p.h~a.sa _ph_0sph_ataae ~-glucuroniclase 

1~- 3.0 Normal male 0.20 

I t l  • t v l  / \ 
3~ i ::" t k / * k 0.10 

| 

O- 0 
a8 Z.4 Normal female r,~k~ 

0.4 " 12 / ,''... " ~, /" ",., .... 

'=-'>=" 8s~o i0~ e "~" '''~ ' :i " ~  '"... " • 0 o-  o I 
OB- ?'g teated female ..' \. ,- ' ,  i ", l 

i~' :" ' t ', ~ " - ,  I q 0,t0 

0 - OZOO ....... t..,.:,, ......... : ........ 0 L, O0 500 800 1000 
LBegin gradient salt elution Ml.efflueot volume 

Fig. 2. Distribution of the enzyme activities 
in the chromatograms of male, female, and 
testosterone-treated female rat kidney ex- 
tracts. 

in a b r o a d  n o t c h e d  p e a k  nea r  t he  cen t r e  of t he  c h r o m a t e -  
g ram,  t h e  f i rs t  n o t c h  c o r r e s p o n d i n g  to t he  p e a k  6-7 space 
a n d  t he  second to t he  p e a k  8-10  space,  i n  the  t r e a t e d  
female  a sma l l  a m o u n t  of e n z y m e  was e lu ted  w i t h  p r o t e in  
p e a k  1; t he  a c t i v i t y  was on ly  10~/o t h a t  of t h e  ma le  acid 
p h o s p h a t a s e  in t h e  s ame  loca t ion .  

The  resul t s  p r e sen t ed  a b o v e  i nd i ca t e  t h a t  t he  sex- 
d i m o r p h i s m  of r a t  k i dneys  is no t  re f lec ted  in ma jo r ,  
q u a l i t a t i v e  di f ferences  in  t h e i r  p r o t e i n  p a t t e r n .  

Of t he  e n z y m e s  t e s t ed  in our  expe r i m en t s ,  some were 
s e p a r a t e d  in mu l t i p l e  p e a k s ;  for  e ach  enzyme,  however ,  
t h e  d i s t r i b u t i o n  of t h e  mu l t i p l e  c h r o m a t o g r a p h i c  fo rms  
was  essen t i a l ly  t he  s a m e  in ma le  and  female  p a t t e r n ,  w i th  
t h e  excep t ion  of a c i d - p h o s p h a t a s e .  T he  f i rs t  p e a k  of ac id  
p h o s p h a t a s e  a c t i v i t y  was in fac t  miss ing  in t he  female  
c h r o m a t o g r a m s  a n d  a p p e a r e d  upon  t e s t o s t e r o n e  t r e a t -  
m e n t .  I t  is conce ivab le  t h a t  th i s  p a r t i c u l a r  fo rm of acid-  
p h o s p h a t a s e  in  t he  k i d n e y  is u n d e r  h o r m o n a l  cont ro l .  Ac- 
co rd ing  to  p rev ious  f indingss,% i t  was  found  t h a t  t he  

a n d r o g e n s  inf luence  the  t o t a l  a c t i v i t y  of f l -g lucuronidase  
a n d  of a l k a l i n e - p h o s p h a t a s e .  

Riassunto. Sono s t a t e  f r az iona te  le p r o t e i n e  solubi l i  
e s t r a t t e  da t  r ene  di r a t t o ,  m e d i a n t e  c r o m a t o g r a f i a  su 
co lonna  di DEAE-ce l lu losa .  Q u a t t r o  e n z i m i  sono  s t a t i  
local izzat i  hel le  ea r l e  frazioni .  Sono s ta f f  p a r a g o n a t i  i 
profi l i  c roma togra f i c i  del rene  del  maschio ,  del la  f e m i n i n e  
e del la  f e m i n i n e  s o t t o p o s t a  a t r a t t a m e n t o  con androgen i .  

R ,  L .  CHESANO~V,  M .  L E T I Z I A  S A L V I ,  

a n d  P. U.  ANGELETTI 

Istituto di Chirnica, Facolth di Medicina, Universith 
Cattolica Roma (Italy), October 3, 7963. 

s c. D, KOCItAKIAN and E. ROBERTSON, Arch. Biochem. 29, 114 
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Alterat ion of E n z y m e  Act iv i t ies  in Detached  
Leaves  and their  Counteract ion  by  Kinet in 

D e t a c h e d  leaves  are  c h a r a c t e r i z e d  b y  an  in tense  p r o t e in  
b r e a k d o w n  a n d  a r e s p i r a t o r y  d r i f t  z. T he  n a t u r e  of resp i ra -  
t o ry  dr i f t ,  especia l ly  t he  m e c h a n i s m  of t he  increase  in  
r e s p i r a t o r y  r a t e  assoc ia ted  w i t h  t he  ye l lowing of t issues,  
is n o t  ful ly unde r s tood .  K i n e t i n ,  a c o m p o u n d  c a p a b l e  of 
m a i n t a i n i n g  t h e  n o r m a l  p r o t e i n  level  in d e t a c h e d  leaves  -~, 
appea r s  to  be  a useful  too l  for the  e luc ida t ion  of t he  p rob -  
lem w h e t h e r  or no t  t he  r e s p i r a t o r y  changes  t a k i n g  place 
in d e t a c h e d  leaves  are  causa l ly  connec t ed  w i t h  p r o t e i n  
b r e a k d o w n .  

To  t h r o w  some l igh t  on  t h e  possible  m e c h a n i s m  of 
r e s p i r a t o r y  d r i f t s  in  d e t a c h e d  leaves ,  t h e  level  of a n u m b e r  
of o x i d a t i v e  enzymes  was measu red  acco rd ing  to conven -  
t i ona l  m e t h o d s  3 in  cell-free h o m o g e n a t e s  f rom d e t a c h e d  
a n d  i n t a c t  b a r l e y  leaves.  I t  h a s  been  shown  t h a t  u p o n  de-  

t a c h m e n t  the  a c t i v i t y  of a n u m b e r  of e n z y m e s  inc lud ing  
g lucose-6-P dehyd rogenase ,  6 -P-g luconic  dehyd rogenase ,  
isoci tr ic  dehyd rogenase ,  ma l i c  dehydrogenase ,  d e h y d r o -  
ascorbic  acid reduc tase ,  perox idase ,  ino rgan ic  py rophos -  
p h a t a s e  marke .d ly  increases  ove r  t he  control .  T h e  m o s t  
cha r ac t e r i s t i c  changes  were exper i enced  w i t h  t he  pen to se  
p h o s p h a t e  s h u n t  dehydrogenase .  The  a c t i v a t i o n  of G-6 -P  
d e h y d r o g e n a s e  as  a f u n c t i o n  of t i m e  a f t e r  d e t a c h m e n t  is 
s h o w n  in F igure  1. I t  is also i n d i c a t e d  t h a t  t h e  increase  in 
e n z y m e  a c t i v i t y  para l le l s  t he  r e s p i r a t o r y  increase  sug-  
ges t ing  a poss ib i l i t y  of causa l  r e la t ionsh ip .  S i m u l t a n e o u s l y  

1 W. O. JAM~S, Plant Respiratio~ (University Press, Oxford 1953). 
2 A. E. RlCaMOND and A. LA~,  Science 125, 650 (1957). 
8 K. KXSB&N, L. D£.zsi, M. HORVATH, J'. UDVARDY, and G. L. 
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