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Summary. The racemic  form of h o m o p t e r o c a r p i n  (V), 
a c o n s t i t u e n t  of red sandal -wood,  has  been syn thes ized  by 
a m e t h o d  which has previous ly  been proposed by  the 
authors .  N . M . R .  spect ra l  s tudies  in con junc t ion  wi th  the 
examina t i on  of models  have  enabled  the  a s s ignment  of the 
cis conf igura t ion  iV) to homop te roca rp in .  

H. SUG1NOME 17 und  T. IWADARE 

Chemische Ableilung der nahtrwissenscha/tliche~z Fakultdt 
der Universitht Hokkaido, Sapporo (Japan), 30. November 
1961. 

Some Physicochemical  Properties of Anticatalase 

TRIA 1 repor ted  t h a t  a f te r  in ject ion of ca ta tase  to r abb i t s  
and  consecut ive  t e s t  t ube  p rec ip i t a t ion  of the  formed 
an t ica ta lase  f rom the  r abb i t  s e rum by  the  ant igen,  the  
ca ta lase  could be d e n a t u r e d  by  a shif t  in pH,  the  dena tu red  
cata lase  could t h e n  be cen t r i fuged  off and  the  puri f ied 
an t ica ta lase  would remain  in the  superna te .  The following 
s t u d y  was u n d e r t a k e n  to gain more  in fo rmat ion  a b o u t  the  
chemica l  na tu re  of th is  an t ica ta lase .  

A 0.4% lyophil ized cata lase  ( W o r t h i n g t o n  Biochemica l  
Corp.) solut ion in physiological  saline is admin i s t e r ed  to  
r abb i t s  as follows: dur ing  the  first  week 0.5 ml each  for 
four  days,  du r ing  the  second 1.0 ml, t he  t h i rd  1.5 ml  and  
the  four th  2.0 ml  (also for four  days) .  In jec t ions  a f te r  a 
three  day  in te rva l  are given subcu taneous ly ,  all o thers  
in t r avenous ly  into the  ear vein. 4-7 days  a f te r  the  last  in- 
ject ion the  rabb i t s  are bled f rom the  hea r t  under  n e m b u t a l  
anesthes ia .  50 mg of crys ta l l ine  ca ta lase  in suspens ion  
(Sigma Chemical  Co.) are added  to 100 ml of an t i s e rum 
and the  solut ion is al lowed to s t and  at  room t e m p e r a t u r e  
for 6-8 h. Next ,  it is kep t  for 4 7 days  a t  a p p r o x i m a t e l y  
3 ° C. The resul t ing prec ip i ta te  is col lected by  cen t r i fuga t ion  
in the  cold and  s tored  while the  supe rna t e  is t r e a t ed  again 
as descr ibed above  by  add i t ion  of ca ta lase  to  a final con- 
cen t ra t ion  of 0.5 m g / m l  etc. The combined  prec ip i ta tes  
are washed  th ree  t imes  wi th  equal  vo lumes  of cold physio-  
logical saline, suspended  in 1.5 ml of dist i l led wa te r  (if 
100 ml an t i se rum were used) and 1.5 ml 0 .1N HC1 is 
added.  The suspens ion  is al lowed to s t and  5 rain in the  
cold. 0.5 ml of 0 .1M p h o s p h a t e  buffer  (pH 5.7) is added,  
followed by  1.5 ml of cold 0.1 N NaOH.  The prec ip i ta te  
formed is r emoved  by  cen t r i fuga t ion  and  the  supe rna t e  
con ta in ing  the  an t ica ta lase  is d ia lysed  for 18 h aga ins t  
0 . 1 M  p h o s p h a t e  buffer  of p H  5.7. Yield:  a p p r o x i m a t e l y  
50 mg. 

For  t he  amino  endgroup  analysis  the  f luorodini t ro-  
benzene m e t h o d  was used2. 60 mg of D N P  pro te in  were 
hydro lysed  in a sealed tube  wi th  10 ml of 5 .7N HC1 at  
110°C for 16 h. The hydro lysa t e  was ex t r ac t ed  wi th  e the r  
and  passed th rough  a silicic acid column.  The f rac t ion t h a t  
e luted wi th  the  17% bu tano l -ch lo ro form mix tu re  was 
c h r o m a t o g r a p h e d  in to luene-ch lo roe thano lpyr id ine -aque-  
ous a m m o n i a  so lvent  followed by  1.5 M p h o s p h a t e  buffer  
(pH 6.0) in the  second d imens ion .  Agar p la te  precipi t in  
tes ts  were pe r fo rmed  according  to the  m e t h o d  of W~LSON 
and  PRINGLE 3. In  the  e x p e r i m e n t s  on amino  acid com- 
posi t ion 10 mg  of the  dr ied p ro te in  were hyd ro ly sed  wi th  
2 ml 5.7 N HC1 for 22 h a t  110 ° C. The resul t ing hyd ro ly sa t e  
was evacua ted  to dryness  in vacuo over  N a O H  pellets,  
dissolved in sodium ci t ra te  buffer  pH 2.2 and ana lysed  in 

the  Spinco Amino,Acid  Analyser  4. P ro te in  concen t ra t ions  

were de t e rmined  spec t ropho tome t r i ca l l y  a f te r  the  ~,1% ~ l c l l }  

(280 m~, p H  5.7 0 .1N p h o s p h a t e  buffer) was found to be 
15.2 when spect ra l  absorp t ion  and  Kje ldah l  n i t rogen da t a  
were cor re la ted  and a n i t rogen  c o n t e n t  of 16% was as- 
sumed.  Sed imen ta t ion  s tudies  on the  d ia lysed mater ia l  
were pe r fo rmed  on a Spinco Model E u l t racent r i fuge  at  an 
average  t e m p e r a t u r e  of 25°C and  a speed of 59780 rpm.  
P ic tures  were t aken  at  16 min intervals .  For  the  molecular  
weight  de t e rmina t i ons  the  u l t racent r i fuge  was run at  
8225 rpm.  The syn the t i c  b o u n d a r y  cell was used for the  
app roach  to equi l ibr ium e x p e r i m e n t  as well as the  area  
measu remen t .  D a t a  for the  meniscus  only  were utilized. 

CIIARL~VOOD 5 repor ted  a So0w value of 6.50 for r a b b i t  
v-globulin (in p h o s p h a t e  buffer,  r/2 0.2 p H  6.8). Con- 
cen t r a t i on -dependence  was smal l  (not more  t h a n  3-4°o 
for a change  in pro te in  concen t ra t ion  of 1°.o w/v). Our 
S,:,, 2(1 value of 6.93 for an t ica ta lase  is der ived  by  correct-  
ing S for v iscosi ty  and dens i ty  of the  so lvent  and  ex t ra -  
pola t ing  to  zero concen t ra t ion .  Using Arch iba ld ' s  pro- 
cedure  at  8210 r p m  and assuming  a par t ia l  specific volume 
of 0.735, CHARL'~VOOD ob ta ined  a molecular  weigh t  of 
187600. Ant ica ta lase  exh ib i t s  a molecular  weight  of 
t77 600. The Figure depic t s  u l t racent r i fuge  s e d i me n t a t i o n  
runs  of cataIase  and  an t ica ta lase  sepa ra te ly  and  com- 
bined.  The shoulder  ind ica t ing  an i mp u r i t y  on the  left of 
ca ta lase  peak  becomes  more  a p p a r e n t  wi th in  the  cata lase-  
an t ica ta lase  react ion.  Some cata lase  and some an t ica ta lase  
have  remained  unreae ted ,  p robab ly  because th is  ant i -  
cata lase  fract ion lost ac t iv i ty  dur ing  isolation. The quest ion 
arises as to why  the  ca ta lase-an t ica ta lase  peak appears  so 
small  a l though  a p p r o x i m a t e l y  600/0 of the  an t ica ta lase  
mate r ia l  and 60°0 of the  ca ta lase  has reacted.  I)EUTSCH 
and  SEABRA 6 repor ted  t h a t  the  solubi l i ty  of the  cata lase-  
an t ica ta lase  complex  is much  lower t h a n  t h a t  for o the r  
a n t i g e n - a n t i b o d y  complexes  and  we obse rved  a sl ight  
t u r b i d i t y  in our  reac t ion  mix tu re  p robab ly  due  to  undis- 
solved precipi t in .  In order  to rule out  t he  possibi l i ty  t h a t  
the  ' un reac t ing  an t i ca ta lase '  m igh t  represen t  a n o t h e r  type  
of a n t i b o d y  carr ied as an i m p u r i t y  in the  isolation, an 
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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 
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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). 


