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Ultracentrifuge diagrams of catalase and antieatalase before and aft('r 
reaction. 

The protein was dissolved in 0.1 M borate buffer pH 7.~;. Thv am(rant 
of catalase or antieatalase used separately is identical to that used in 
the reacting system. The angle~ wer(, qo' throughout, speed- | !  77~) 
rpm. Pictures were taken at 16 rain intervals. ~'pper series: Catala,t,. 
Middle series : Antieatalase. I.ower series : Catalase-antieatalaqe mix- 
ture. In the picture on the left the most rapidly re)grating peak rt,- 
presents the antigen-antibody complex and the intermediate peak 

the eatalase. 

1.531 p h o s p h a t e  buf fe r  (pH 6.0). F ina l ly ,  the  a m i n o  acid 
c o m p o s i t i o n  of the  a n t i c a t a l a s e  is r e m a r k a b l y  s imi la r  to 
t h a t  of t he  r abb i t  a n t i b o d i e s  in genera l9  (Table) uL 

Average amino iwid composition of rabbit antwatalase a 

C o n s t i t u e n t  C(mstituent Constituent Constituent 
per IOO g per Ioo g 
protein prot(,in 
g g 

l . v s i m '  (;.7(; (;13x'i)le 5 .58 
H i s t i d i u e  2, I t A l a n h m  5.:1 t) 
AlluUol)ia 1.25 Va l ine  9. I (i 
Arg in in t .  5.)) I M e t h i o n i n e  I .;~0 
A s p a r t i c  ac id  IILI)7 [solol)cin( '  . | .39 
"l 'hr( 'onin( '  I I .TS "l 'yro~ine 6.!17 
S e r i n e  (,).6a l ) h e n y l a l a n i n (  , 5 .7o 
( ; l u t a m i e  a c i d  12.9:~ l . euc ine  8 .5o 
l ) rol ine s.!) I 

" Each value rcpre~ellt~ al) average from two determinations. 

Zusammen/assung.  A n t i k a t a l a s e  isoliert au s  d e m  K a t a -  
l a se - : \n t ika ta lase -PrS .z ip i t in  nach  I I e n a t u r i e r u n g ,  ha t  
e inen  b~,,,w-\Vert w m  6,9, t i n  Molekulargewiclat  w m  

177600 (Arch ibah l -Ver fah ren ) ,  ein ~2~0!,, (280 mbt, pH 5,7) 

yon  t5,2 u n d  Alan in  als  freie e n d s t h n d i g e  NH. , -Gruppe .  
I Iiese Merkma ie ,  wie a u c h  der  Aminos / imre-Geha l t  der  
A n t i k a t a l a s e ,  s ind  m i t  den  genere l ten  A n t i k 6 r p e r n  des  
K a n i n c h e n s  verg le ichbar .  

l ; .  I?R 11'; 1) 1~,1'; RG 

Departme~tt o[ Igiochemistry, College o/ Medicine, Howard 
University, IVashin~,lon ( I ) .C ,  l;'.S.,4.}, November 2.1, 1961. 

O u c h t e r l o n y  p la te  a s s a y  was  pe r fo rmed .  O n l y  one  pre- 
cipi t in  l ine b e t w e e n  t he  ca t a l a se  a n d  pur i f ied  a n t i c a t a l a s e  
could be obse rved .  

The  l i t e r a tu re  v.8 s u g g e s t s  t h a t  n o r m a l  r a bb i t  y -g lobul in  
possesses  a single po ly pe p t i de  c ha in  wi th  N - t e r m i n a l  
a lanine.  A n t i c a t a l a s e  gives  one N - t e r m i n a l  res idue  which  
is iden t i f ied  as D N P - a l a n i n c  by  c o c h r o r n a t o g r a p h y  in 

7 R. R. POtTy:r, ]~iochcm. J. 4¢*,-173 (l:ff)t)). 
s 31. 1...Mcl:almv:s and 1:. l.. SMITH, J ,  biol. Chem. °14, Ig.r~ (ID55) .  
t) I'.'. 1...<,xt)rH, 31. L..MeFAm)Z..'N, A. S'FOCKI{LL, al)d V. I~Iq.;Tq'NI.;R- 

JANVSCH, J. biol. Chem. o14, 197 (1955). 
io "fhis  i n v e s t i g a t i o n  w a s  b u p p o r t e d  ill p a r t  b y  a r e s e a r c h  g ra l l t ,  

1';-1!)5:1, from the Nati~mal Institltte~ of ttoalth, Public ltealth 
Service, and an equipment grant from the Charle~ F. Kettering 
Foulld;t t i l) l l .  

Swel l ing of Uterus Mitochondria 
with Folliculin and Progesterone 

R e c e n t  r e sea rches  on m o r p h o l o g y  of c h o n d r i o m a  
showed  t h e  ex i s t ence  of seve ra l  s u b s t a n c e s  capab le  of 
m o d i f y i n g  the  swel l ing  of m i t o c h o n d r i a ,  wh ich  occurs  
when  t h e y  are  s u s p e n d e d  in isotonic  sucrose ,  b o t h  by  
qu i cken ing  a n d  b y  i n h i b i t i n g  th i s  process .  As we h a v e  no t  
found ,  in t he  a b u n d a n t  b ib l i og r a phy  c onc e r n ing  the  
ac t ion  of t he  s e x u a l  h o r m o n e s  on  the  u t e rus ,  a n y  reference  
to t he  func t i ona l  and  morpho log ica l  mod i f i ca t i ons  of i ts  
m i t o c h o n d r i a ,  we dec ided  to i nve s t i ga t e  the  effects  of 
folliculin and  proges te rone ,  a d m i n i s t e r e d  in rive, on 
u t e r u s  m i t o c h o n d r i a .  

Method and Material. W e  prepa red  th ree  g roups  of pre-  
pube ra l  f emale  gu inea -p igs ,  as  follows: 1st g r o u p - l  2 con-  
trol  p r e p u b e r a l  female  gu inea  pigs. 2nd g r oup  12 pre-  
pube ra l  f emale  g u i n e a  pigs  in jec ted  i n t r a p e r i t o n e a l l y  wi th  
5 in jec t ions  of 0.5 m g  each  of folliculin, eve ry  th ree  d a y s  
(D imenfo rmon ,  Organon) .  3rd group---12 p r e pube r a l  fe- 

male  gu inea -p igs  in jec ted  i n t r a p e r i t o n e a l l y  wi th  5 in- 
j ec t ions  of 0.5 rng each  of p roges te rone ,  e v e r y  th ree  d a y s  
(Proges t in ,  Organon) .  

An ima l s  were killed by  b e h e a d i n g ,  aml  t h e n  we i so la ted  
t he  u te rus .  Whi l e  a p a r t  of the  o rgan  was  f ixed in 10% 
formal in  so lu t ion  for t he  h is to logical  s t u d y ,  0.5 g of sub -  
s t ance  were h o m o g e n i z e d  in 0.25 M sucrose  buf fe red  w i th  
O.02M Tris-chlor ide ,  pH  7.4 a t  4°C, by  t he  m e t h o d  of 
Scm~v;~m.zRL 1 ml  of t he  f inal  c o n c e n t r a t e d  s u s p e n s i o n  
was e q u i v a l e n t  to I).25 g e l  f resh u te rus .  C h a n g e s  in ex-  
t i nc t ion  a t  520 ml~ read  in B e c k m a n n  mode l  I)U s p e c t r e -  
p h o t o m e t e r  were t a k e n  as  a m e a s u r e  of swell ing,  ;is de- 
scr ibed by  CLF.LAND ~ and  by  CASU a, 

E a c h  t e s t  t u b e  c o n t a i n e d  3 ml  of 0.25 M sucrose ,  bu f fe red  
wi th  0.02 31 t r i s -chlor ide ,  p i t  7.4; t hen  0.3 ml  of the  m i t e -  

I \W. C. S('IINI'ilI)ER, J .  biol .  C h e m .  1¢;5, 585 (1:)16). 
1~ K. \V. CI.EI.ANI), N;IIHI'( ~ 170, .197 (11)52). 
a A. CASF, l:xper, la, 18;) (1960). 
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c h o n d r i a  suspens ion  were qu ick ly  a d d e d  and  the  tes t  t u b e  
was s h a k e n ;  the  op t ica l  dens i ty  was s t a t e d  wi th in  20 30 
sec a f t e r  mixing,  a n d  then ,  a t  g iven  t imes ,  up  to 35 rnin. 

T h e  whole  e x p e r i m e n t s  were m a d e  w i t h i n  75 min  f rom 
t h e  b e h e a d i n g  of t he  an imal .  The  F igure  shows  t he  be-  
h a v i o u r  of the  s p o n t a n e o u s  swel l ing of u t e rus  mi to -  
c h o n d r i a  as e s t i m a t e d  by  the  opt ica l  m e t h o d  in t he  t h r ee  
groups .  

His to logica l  sect ions  f rom 3 to 5 ~x were p r e p a r e d  in the  
m e a n t i m e  a n d  s t a ined  b y  t he  m e t h o d  of NOVELH 4 for 
m i t o c h o n d r i a .  B y  t h i s  m e t h o d  it  was  poss ible  to  indi-  
v idua t e  t he  cel lular  m i t o c h o n d r i a  b o t h  of e n d o m e t r i u m  
and  of m y o m e t r i u m ,  a b o v e  all in the  t h i n n e s t  sect ions.  In  
the  controls ,  m i t o c h o n d r i a  a p p e a r e d  as g r a n u l a r  or as rods  
s ca t t e r ed  or col lected nea r  the  u p p e r  pole  of t h e  g l a n d u l a r  
cells ; a t  t he  pe r inuc t ea r  s a rcop la sma  they  were  a lways  of a 
g r a n u l a r  shape.  In  t he  an ima l s  t r e a t e d  b y  folticulin, mi to -  
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c h o n d r i a  a h v a y s  a p p e a r e d  more  vis ible  an d  more  numer-  
ous ; in some g l a n d u l a r  cells they, c lear ly  showed  a rounded  
shape  an d  m y o m e t r i u m  m i t o c h o n d r i a  a p p e a r e d  more 
b u l k y  an d  b e t t e r  visible also in the  in te r io r  of the  fibro- 
cells. In  the  a n i m a l s  t r e a t e d  b y  proges te rone ,  b o t h  the  
cells of e n d o m e t r i u m  a n d  the  cells of m y o m e t r i u m  have  
more  b u l k y  a n d  more  n u m e r o u s  m i t o c h o n d r i a  t h a n  the  
n o r m a l  controls ,  some of which  c lear ly  show swelling. 

Conclusions.  The  resu l t s  of th i s  research  p e r m i t  the  
s t a t e m e n t  t h a t ,  w i th  t h e  doses used, b o t h  foll icutin and  
proges te rone ,  a d m i n i s t e r e d  in vivo to  p r e p u b e r a l  female  
gu inea  pigs, ac t  on  u te rus  m i t o c h o n d r i a  b y  increas ing 
t h e i r  n u m b e r  in the  cells an d  b y  caus ing  t h e m  to swell. 
The  swell ing a n d  the  increase  of n u m b e r  of the  mi to-  
c h o n d r i a  i nduced  b y  folliculin a p p e a r s  l igh t ly  h ighe r  t h a n  
t h a t  i nduced  by  proges te rone .  

Riassunto.  Gli au to r i  h a n n o  osse rva to  c h e l a  follicolina 
ed il p roges te rone ,  s o m m i n i s t r a t i  a cavie  f e m m i n e  pre- 
puber i ,  i nducono  un  a u m e n t o  dei m i t o e o n d r i  cel lular i  
de l l ' u t e ro  e r i g o n f i a m e n t o  degli stessi. Tal l  osservaz ioni  
sono s t a t e  possibil i  s t u d i a n d o  il c o m p o r t a m e n t o  del  r igon-  
f i a m e n t o  s p o n t a n e o  dei m i t o c o n d r i  sospesi in soluzione 
i so ton ica  di saccarosio  col m e t o d o  del la  dens i t~  o t t i c a  e 
c o n t r o l l a n d o  i r i su l t a t i  cosi o t t e n u t i  m e d i a n t e  a l l e s t i men t o  
di p r e p a r a t i  istologici.  

A.  Z INNARI  an d  V. \~ALLERINO 

Is t i tuto di Palologia Generale del l 'Universi th di Genm,a 
(Italy),  J a n u a r y  16, 1962. 

4 A. NOVELLA, Expe r .  1.5, ~27| (195:)). 

Die Ringbinden als eine al lgemeine unspezif ische 
Reaktion der quergestreiften Muskulatur 

U n t e r  R i n g b i n d e n  v e r s t e h e n  wir  b i she r  wenig b e k a n n t e  
zus~tzl iche S t r u k t u r e n  an  que rges t r e i f t en  Muskel fasern ,  
welche da r in  bes t ehen ,  dass  die l gngsve r l au fenden  Myo- 
f ibri l len de r  Fase r  zus/ i tzl ich d u r c h  eine besondere  Sch ich t  
spiraI-  oder  r ing f6 rmig  v e r l a u f e n d e r  F ibr i l ten  u m g e b e n  

T y p i s c h e  R i n g b i n d e  aus  der  e p a x o n a l e n  M u s k u l a t u r  yon  I '@era  berus 
L.,~, 63 cm IAinge, Fixierung Susa, Eisenhamatoxylin nach HEIDEN- 

HAIN, Ob. 90, Ok. 6. 

s ind  (Figur).  Genaue re  A n g a b e n  fiber den  Bau  dieser  Ge- 
bi lde b r ingen  die u n t e n  e r w / i h n t e n  Arbe i t en .  1)ie E n t s t e -  
h u n g s u r s a c h e n  u n d  die B e d e u t u n g  dieser  s e l t s a m e n  Ring-  
b i n d e n  s ind noch  u n b e k a n n t .  

U n t e r s u c h u n g e n  an  Muske ln  des K a m m o l c h e s  Tf i t u rus  
cf is lalus I .aur .  - der  f ibr igens ein besonde r s  gutes  U n t e r -  
s u c h u n g s o b j e k t  da r s t e l l t  - e rgaben ,  dass  die Zah l  der  
h i s to logisch  fes tges te l l t en  R i n g b i n d e n  i m m e r  d a n n  h 6 h e r  
war ,  wenn  die Tiere  v o r h e r  u n f r e u n d l i c h e n  Einf l i i ssen  aus-  
gese tz t  wa ren  (z.B. tei lweises A u s t r o c k n e n  des \Vasser-  
beh~ilters). Im Z u s a m m e n h a n g  mi t  E rg eb n i s s en  a n d e r e r  
A u t o ren  f t ih r ten  uns  diese e in fachen  B e o b a c h t u n g e n  wie 
a u c h  wei tere  e igene Be fu n d e  zu r  A n n a h m e ,  dass  die Ring-  
b i n d e n  eine unspez i f i sche  e inhe i t l i che  A n t w o r t  des  MuskeI- 
gewebes  au f  ve r sch i edene  S t 6 r u n g e n  hin  sein k 6 n n t e n .  
Nach  SELYE ~ k 6 n n t e  m a n  sagen,  dass  die R i n g b i n d e n  eine 
A n t w o r t  auf  e inen  bel iebigen ~Stressor~ s ind.  

DOMS"-, V o s s  a, sp/ i ter  \VEIsS u n d  JAMES 4 h a b e n  bei  sehr  
v e r s c h i e d e n e n  V e r s u c h e n  ke ine  e i n d e u t i g e n  Ergebn i s se  
ge funden ,  s o n d e r n  n u r  ein Ans te igen  de r  R i n g b i n d e n z a h l  
fes ts te l len  k 6 n n en .  Zahlenm/ iss ige  Z u s a m m e n s t e l l u n g e n  
der  in m e n s c h l i c h e n  A u g e n m u s k e l n  a u f t r e t e n d e n  Ring-  
b inden ,  u n t e r  Be r t i cks i ch t igung  des Al ters  u n d  des Ge- 
s u n d h e i t s z u s t a n d e s ,  ze igten ~, dass  diese Gebi lde  sowohl  

l 
It .  SELYE, Stress  2ycia ,  I 'Z\VL, \Var~chau (196o). o 
i t .  I)oMs, Arch.  mik rosk .  A n a t .  ~7, 66 (1916). a 
H. Voss ,  Z. m i k r . - a n a t ,  l :or~ch. 2s, IGI (1932). t 
P. \\'EISS und R. JAZZES, J. exp. Zool. 129, 607 {19,~-~). 
A..IoNECKO, Folia  m o r p h o l .  ( \Varschau)  9, 113 (1:158). 


