
15.2. 1975 Speeialia 241 

be tween  9 and 11. A t i te r  of 6 was observed when ant i -  
vesicle serum was tes ted against  ganglion.  However ,  the  
ant i -gangl ion serum did no t  produce posi t ive  react ions 
wi th  synapt ic  vesicles. These results would imply  tha t  
the  centra l  nervous  sys tem shares some ant igens  wi th  the  
per ipheral  nervous  sys tem ~, ~4. 

The immunof luorescence  analysis revealed different  
histological  lacolizat ions of ant ibodies  f rom ant i-ganglion 
and ant i-vesicle  sera. Namely ,  the  ant i -gangl ion serum 
reac ted  a lmost  exclusively  wi th  cell membranes  and the  
th ick  ne twork  of nerve  fibres of the  gangl ion (FigureA),  
whereas the  ant i-vesicle  serum combined pre terent ia l ly  
wi th  ant igens s i tua ted  wi th in  the  neuron (Figure ]3). 
Large, round to oval  nuclei, Usually excentr ica l ly  placed, 
remained  uns ta ined in all examined  sections. The  s taining 
of ganglion sections was inhibi ted by  absorpt ion  of 
ant isera  wi th  corresponding antigens, thus  po in t ing  to the  
presence of organ-specific ant igens in the  prepara t ions  
used for immuniza t ion .  No s ta ining was observed in 
control  tests. A number  of gangl ion sections t rea ted  wi th  
anti-vesicle serum exhib i ted  a fa int  f luorescence of inter-  
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neuronal  par t icula tes  o ther  t han  blood vessels. This  was 
p robab ly  due to the  con tamina t ion  of the  synapt ic  
vesicle p repara t ion  wi th  o ther  antigens4,15. Besides, 
ant ibodies  o ther  t h a n  those react ing wi th  synapt ic  
vesicles, e.g. an t i - tubul in  ant ibodies  1~, migh t  be contr ibut-  
ing to the  staining. This  aspect  of cross-react iv i ty  
be tween  different  neuronal  components  is now under  
invest igat ion.  Re l evan t  to the  p rob lem of an t ibody  
specif ici ty is the  observa t ion  t h a t  a r a b b i t a n t i - n e r v e  
ending membrane  serum affects the  axoplasm and synapt ic  
vesicles~L The present  exper iment  does not  establish 
evidence wi th  respect  to the  ant igenic Similari ty be tween 
bra in  synapt ic  vesicles and cervical  ganglion antigens, and 
a va r i e ty  of ra t  bra in  specific ant igens ~s-20. 

In  summing  up, the  immunof luorescence  analysis 
described here provides  some basic in format ion  about  
the  localizing propert ies  of ant ibodies  f rom ant i -cervical  
gangl ion and ant i -bra in  synapt ic  vesicle sera, and thus  
justifies the  use of those immune  reagents  in a funct ional  
s tudy  of the  ra t  superior  cervical  ganglion~L 

Rdsumd. On a d6montr6 que  les ant icorps  contre  les 
v6sicules synapt iques  du cerveau du ra t  se f ixent  de 
pr6f6rence duns le cy top lasme des neurones,  tandis  que les 
ant icorps  contre  les ganglions sympa th iques  cerv icaux 
sup6rieurs r6agissent p resqu ' exc lus ivement  avec les 
membranes  des neurones du ganglion. 
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Ovarian Cyst Fluid Specific Antigens 

The presence of ovar ian  cyst  specific ant igens have  been 
de tec ted  earlier 1,3. A p re l iminary  repor t  of our  prepara-  
t ion  and par t ia l  charac ter iza t ion  of the  ant igens have  
shown t h a t  t h e y  are g lycoprote in  conta ining 12.3% 
fucose (FRGP)  2. Fur thermore ,  a n t i - F R G P  an t ibody  
reacted wi th  an ex t rac t  of h u m a n  spleen. Several  reports  
have  presented evidence of ant igens wi th  organ specificity 
for h u m a n  heartS,4, liver~, and basement  membrane6,  7. 
Renal  g lomerular  basement  membrane  glycoproteins  
shared the i r  ant igeneci t ies  wi th  basement -membrane- r i ch  
organs such as lung, p lacenta  and ur inary  glycoproteinT. 
L imi ted  studies of ovar ian  cyst  con ten t  Were per formed 
using immunologica l  procedures.  The present  communi-  
cat ion describes the  chemical  and immunologica l  prop-  
erties of F R G P  of ovar ian  cyst  origin. 

Materials and methods. Approx ima te ly  200 1 of ovar ian  
cyst  fluid f rom a pa t i en t  wi th  ovar ian  cys toma  were 
collected and filtered. Af te r  10 1 of the  fluid were mixed  
wi th  3.62 kg of solid a m m o n i u m  sulfate and 30 ml  of 
concent ra ted  hydrochlor ic  acid to p H  4.3, the  mix tu re  
was al lowed to stabil ize for 20 h a t  4~ The centr i fuged 
supernate  was acidified wi th  concent ra ted  hydrochlor ic  
acid to p H  3.7, and then  2.31 kg of a m m o n i u m  sulfate 
were added for 100% saturat ion.  Af te r  a 20 h per iod at  
4~ the  prec ip i ta ted  crude g lycoprote in  (CGP) was 
recovered  by  centr i fugat ion,  dialyzed and lyophilized.  
E thano l  was added to a 2% solut ion of CGP in stepwise 
fashion to give concent ra t ions  of 38%, 66% and 80% 
(v/v) at  4~ A glycoprote in  fract ion obta ined  at  38- 

66% (v/v) e thanol  concent ra t ion  (first stage) was re- 
f rac t ionated  using the  e thanol  procedure  described above.  
The  precipi ta te  formed at  38-66 % (v/v) e thanol  concentra-  
t ions was centr i fuged a t  24,000 g for 80 min  at  4~ Tile 
superna tan t  (1~ RGP)  was lyophilized.  Frozen pos t -mor tem 
tissues f rom pu lmona ry  carc inoma pat ien ts  were thawed  
and homogenized in cold disti l led water .  Soluble const i t -  
uents  were collected by  cent r i fugat ion  and lyophilized. 
Approx ima te ly  100 mg  of the  distil led wate r  ex t rac t  were 
dissolved in 30 mt  of disti l led wate r  and subjected to 
' f i rst  s tage '  e thanol  f ract ionat ion.  Pseudomucins  were a 
gift  of Dr. Y. NAGAI, Fukush ima  Medical College. R a b b i t  
ant isera  against  F R G P  were prepared  by  repeated  injec- 
t ions o f  the  ant igen  wi th  F reund ' s  comple te  a d j u v a n t  
(Ditto). The  ant isera  were absorbed wi th  lyophil ized 
pooled normal  h u m a n  serum s. Immunolog ica l  analyses 
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Fraetionation stage Yield 
{% of amount present in the 
original ovarian cyst content) 

Chemical composition (~o) ~ 

Fucose N-aeetyl Galactose Hexosamine ~ 
neuraminic acid 

Protein 

Ammonium sulfate fractionation 21.3 
(crude glycoprotein) 

Ethanol fraetionation 0.7 
(fucose-rieh glycoprotein) 

5.3 1.6 9.3 12.0 63.0 

12.3 2.8 17.2 16.4 58.5 

Values expressed as dry weight basis, b Determined after hydrolysis of samples in 2 N HC1 for 4 h at 100~ 16. 

were car r ied  ou t  us ing  t he  O u c h t e r l o n y  double  d i f fus ion 
p rocedure  9 and  also t he  i m m u n o e l e c t r o p h o r e t i c  m e t h o d  of 
SCHEIDEGGI~R 1~ M e a s u r e m e n t  of hexose,  fucose, a n d  
sialic acid c o n s t i t u e n t s  was  accompl i shed  b y  m e a n s  of the  
orc inol l t ,  GIBBONSIS and  WARRENIS procedures ,  respec- 
t ive ly .  The  m e t h o d  of LOWRY et  al.! ~ was used for p ro t e i n  
analysis ,  w i t h  b o v i n e  s e rum a l b u m i n  as s t anda rd .  
, Resu l t s  a n d  d iscuss ion .  R e c o v e r y  and  compos i t ion  d a t a  

for t he  2 g lycopro te in  f rac t ions  are shown  in t he  Table .  
The  in i t ia l  yield of F R G P  was 0.61 g f rom 10 l of o v a r i a n  
cys t  fluid.  Galac tose  a n d  fucose were  iden t i f i ed  b y  gas 
l iquid  c h r o m a t o g r a p h y  is as t he  only  n e u t r a l  sugar  
c o m p o n e n t s  p r e sen t ;  m a n n o s e  was no t  de tec ted .  Glucos-  
amine  and  ga l ac tosamine  were de tec ted  ~5, ~6. The  t o t a l  

Fig. 1. Ouchtertony results showing the antigenic relationship of 
fueose-rich glycoprotein (FRGP), 4-Sp, 8-Sp and kidney (7-K). 
Central well contains anti-fucose-rich glycoprotein serum absorbed 
with normal human serum. 

c a r b o h y d r a t e  c o n t e n t  of t h e  CGP was 28.2~o whi le  t h a t  of 
F R G P  was 48.7%. Resu l t s  of t h e  carbazole-su l fur ic  acid 
t e s t  17 were nega t ive .  The  a n t i - F R G P  se rum a b s o r b e d  
w i t h  n o r m a l  h u m a n  se rum (Ab-NHS)  used in  t h i s  work  
d id  n o t  p roduce  p rec i t in  l ines w h e n  t e s t ed  w i t h  pooled 
n o r m a l  se rum or s e rum o b t a i n e d  f rom t h e  p a t i e n t  whose  
o v a r i an  cys t  f luid was used in t h i s  s tudy .  I m m u n o e l e c t r o -  
phores is  of F R G P  aga ins t  a n t i s e r u m  p r o d u c e d  4 or 5 
b r o a d  an d  less s y m m e t r i c a l  p rec ip i t in  lines, in t h e  e~- to  
y-globul in  region. 5 p rec ip i t in  l ines were el ici ted us ing  t he  
O u c h t e r l o n y  me thod .  T h r e e  of 711 pa tho log i ca l  sera  
p r o v e d  to h a v e  a n  an t igen ic  s u b s t a n c e  wh ich  r eac t ed  
w i t h  A b - N H S .  No cross - reac t ion  of t h e  a n t i s e r u m  w i t h  
28 asci t ic  a n d  2 p leu ra l  f luids was  observed .  P o s t - m o r t e m  
t i ssue  ex t rac t s ,  of l iver,  k idney ,  spleen, large in tes t ine ,  
a b d o m i n a l  muscle,  g rea t  a m e n t n m ,  a n d  lung  were t e s t ed  
w i t h  A b - N H S  b y  t h e  O u c h t e r l o n y  procedure .  Of these,  
2 spleen samples  (4-Sp an d  8-Sp) r e ac t ed  w i t h  t h e  an t i -  
s e rum to fo rm a p rec ip i t in  l ine of comple te  i d e n t i t y  w i t h  
each  o the r  an d  showed i m m u n o l o g i c a l  i d e n t i t y  wi t t l  one 
of t h e  p rec ip i t in  l ines fo rmed  b y  F R G P  aga ins t  t h e  an t i -  
s e rum (Figure 1). 4 p s e u d o m u c i n e s  were tes ted ,  a n d  one 
of t h e m  was found  to r eac t  w i t h  t h e  a n t i s e r u m  b y  fo rming  
2 p rec ip i t in  lines. W h e n  t h e  a n t i s e r u m  was abso rbed  w i t h  
the  spleen sample  (4-Sp), t he  a b s o r b e d  a n t i b o d y  failed to 
fo rm t h e  p rec ip i t in  l ine  aga ins t  4-Sp a n d  8-Sp (Figure 2) ; 
however ,  p rec ip i t in  l ines st i l l  fo rmed  b e t w een  pseudo-  
m u c i n  an d  t h e  a n t i b o d y  w i t h  4-Sp. The  p reced ing  d a t a  
i nd i ca t e  t h e  presence  of a t  leas t  5 an t igens  in F R G P .  
Of the  5 an t igens ,  2 an t igens  are c o m m o n  to p s e u d o m u c i n e  
(1 ou t  of 4 tes ted)  a n d  1 a n t i g e n  is a t t r i b u t a b l e  to  spleen. 
Add i t iona l  an t igens  ex h i b i t  t h e  o v a r i a n  cys t  c o n t e n t  spec- 
cificity.  F R G P  exh ib i t ed  b o t h  A a n d  H b lood  ac t iv i t i es  
b y  t h e  h em a g g l u t i n a t i o n  i n h i b i t i o n  t echn ique .  Our  s t u d y  
showed t h a t  t h e  c a r b o h y d r a t e  co mp o s i t i o n  of F1RGP is 

Fig. 2. 0.I ml of the anti-fucose-rieh glycoprotein serum absorbed 
with normal human serum (Ab-NHS) was absorbed with 1 mg of 
4-Sp. The absorbed antibody (Ab-NHS-4-Sp) failed to form any 
precipitin line against the 4-Sp. 
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di f ferent  f rom F R G P s  in urine and paro t ide  sal iva ls-~~ 
Subs tances  of th is  t y p e  found  in ovar ian  cys t  mate r ia l  
seem to  be a k ind  of b lood-group  subs tance  t y p e  ~x. I t  has  
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been  shown t h a t  th is  F R G P  from ovar ian  cyst  co n t en t  
shares  a c o m m o n  an t igenec i ty  wi th  spleen tissue. 

Zusammen/assung. Fucose-re iches  Glykopro te in  wurde  
aus E ie r s tockpseudomuc in  isoliert. Mit  Hilfe spezif ischer  
Ant i -Glykopro te in -Seren  wurde  die Ant igeniz i t~ t  der  
Pseudomuc ine  mi t  Immu n o e l ek t ro p h o re s e  und  die 
Ouch te r lony  Methode  un te r such t .  
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Effect of  R e m o v i n g  one  O v a r y  and a Half  on  O v u l a t i o n  N u m b e r  in Cyc l ing  Rats  

The Law of follicular cons tancy  indica tes  t h a t  a given 
n u m b e r  of follicles ma tu r e  dur ing  each es t rous  cycle 
regardless  of t he  a m o u n t  of ovar ian  t issue present .  W h e t h e r  
th is  same genera l iza t ion appl ies  to  the  n u m b e r  of ova  shed,  
remains  to  be answered.  If  i t  does, t h e n  the  ovula t ion  
n u m b e r  for an an imal  should no t  change  when  ovar ian  
t issue is r emoved  or when  ex t ra -ova r i an  t issue is added.  
In  ag reemen t  is t he  fac t  t h a t  uni la terM ova r i ec tomy  in 
in tac t  4- and  5-day cycling ra ts  resul ted  in the  r emain ing  
ovary  doubl ing  the  eggs shed 1. However ,  confl ic t ing wi th  
th is  idea is t he  f ind ing  t h a t  two  ex t ra -ovar i an  al lograf ts  
in Fischer  344 ra ts  caused a decrease in the  n u m b e r  of 
eggs ovu la ted  f rom the  in si tu ovaries (CmHAL and  
PEPPLER, unpubl ished) .  

A t  7-8 weeks pos t -ope ra t ive  in h e m i c a s t r a t e d  ra ts  or 
those  in which  one ovary  and  a half  had  been  removed,  
t he  r emain ing  ovar ian  t issue con ta ined  the  same n u m b e r  
of large follicles 2. However ,  h y p e r t r o p h i e d  half  ovaries 
left in s i tu only con ta ined  6 fresh corpora  lu tes  5 weeks 
af ter  the  r emova l  of one ovary  and a half  3. Because of the  
impl ied  d i sc repancy  be tween  these  two  repor ts ,  th is  
inves t iga t ion  was pe r fo rmed  to  de te rmine  if r emoving  
one ovary  and  a half  for 1 es t rous  cycle resul ted  in the  
normal  n u m b e r  of eggs be ing  ovula ted  (compensa to ry  
ovulat ion) a t  the  n e x t  estrus.  

t-Ioltzman, female virgin ra t s  were received at  50 days  
of age and  d iv ided  in to  control  (N = 8) and expe r imen ta l  
(N = 10) groups.  The animals  were ma in t a ined  in groups  

of 2 per  cage wi th  wa te r  and  l abora to ry  chow prov ided  
ad l ibi tum.  The l ight ing  schedule was  regula ted  for 14 h 
o~ i l luminat ion  and  10 h of darkness .  Daily vaginal  smears  
were t aken  unt i l  3 cycles were observed.  Day  1 of t he  
cycle refers to  estrus.  

Seventy- f ive  pe rcen t  of the  ovar ian  t issue was r emoved  
on day  2 of the  cycle by  a dorsal - la tera l  approach .  One 
ovary  (18.5 • 1.7 mg/100 g body  weight)  was  comple te ly  
r emoved  and  half  (7.9 • 1.5 mg/100 g body  weight)  of the  
o ther  ovary  was r emoved  e i ther  by  mak ing  a t ransverse  
cut  across b o t h  the  super ior  and inferior  ends of the  ovary  
or by  mak ing  a la teral  pa rasag i t t a l  cut.  The ends  of the  
ovar ian  bursa  were pulled a round  the  remain ing  ovar ian  
f r ag men t  and pressed together .  

Animals  were killed 1 vaginal  cycle l a t e r  on day  2 
(metestrus) .  Body  weight  and  var ious  organ weights  were 
recorded.  E a c h  ov iduc t  was  d issec ted  f rom t h e  ovary  
(control  group) or ovar ian  f r ag men t  (exper imenta l  group) 
and  f lushed wi th  normal  saline to de te rmine  ovula t ion  
number .  
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Effect of removing one ovary and a half on ovulation number and various organ weights 

Group Body weight (g) :[: S.E. Eggs ovulated per rat =[: S.E. Organ weights (rag/100 g body wt. ~c S.E. 

Ovary ~ Uterus Adrenalb 

Control 216.7 =L 2.8 9.5 • 0.6 16.1 -t- 0.8 117.5 -4- 2.8 26.1 4- 1.2 
(N = s) 

One ovary and a half removed 212.3 4-2.8 5.1 :t_ 0.6 c 18.8 :Jzl.4 114.3 + 4.7 30.2 zt= 1.0 o 
(N = ~0/ 

a Mean ovarian weight is one-half of the sum of both ovaries for control rats and the weight of the remaining ovarian fi'agment for the experi- 
mental group, b Mean adrenal weight is both adrenals for all rats. o P < 0.025 when compared to value for control rats. 


