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for those  lines, which could also be de tec ted  by  an t i s e rum 
aga ins t  the  l iver  homogenate .  A m o n g  these  lines are 
those  of t h e  7-globulin,  m a r k e d  1 and 1', two  of t he  r -  
g lobul in  m a r k e d  2 and 3 (line 3 is saddle-shaped,  forming  
a con t inua t ion  of  t he  line of pro te ins  wi th  more  r ap id  
mobi l i ty) ,  l ine 4 and  5 belongs t o  t h e  m2-globulin I rac t ion  
and  l ine 7 and  8 to  t he  a lbumin  fract ion.  F ina l ly ,  l ine 
n u m b e r e d  9, which  is vis ible before  t he  line of  a lbumin ,  
can  be  s ta ined b y  dyes  used for t he  de tec t ion  of  l ipo- 
proteins .  

I n  ano the r  expe r imen t  the  resul ts  of which  are  shown in 
d i ag ram 5, 6, 7 (and 11, 12, 13) of t h e  Figure,  we gave  the  
resul ts  of t he  d e t e c t i o n  of  se rum prote ins  (of pro te ins  of  
ex t r ac t  t~) ob ta ined  wi th  a specific an t i se rum No. 2425 
(ant iserum No. 428) and  wi th  the  same an t i se rum af te r  
24 h incuba t ion  w i t h  a suff ic ient  a m o u n t  of  prote ins  of 
ex t r ac t  R (of ra t  serum) a t  l abora to ry  t empera tu re .  I t  can  
be seen f rom the  diagramS 5, 6, and 7, t h a t  ex t r ac t  1R con- 
ta ins  prote ins  capable  by  immunochemica l  reac t ion  of in- 
ac t i va t i ng  ant ibodies  of t he  specific an t i se rum agains t  
se rum proteins ,  which  produce  the  prec ip i ta t ion  lines 
marked  by  numbers  1, 1", 2, 4, 5, 6, and  7. I t  can  be seen 
f rom the  d iagrams  11, 12, and  13, t h a t  t he  se rum also 
conta ins  proteins,  capable  by  immunochemica l  reac t ion  
of i nac t iva t ing  ant ibodies  of the  specific an t i se rum agains t  
pro te ins  of t he  l iver  e x t r a c t  R,  which  can  produce  the  
p rec ip i t a t ion  lines marked  by  l e t t e r s b ,  d, e, f, h, i, and  ]. 

I n  o rder  to  p rove  i den t i t y  be tween  the  single se rum 
pro te in  componen t s  and those  l iver  proteins,  which  under  
t h e  condi t ions  of  electrophoresis  in Agar  gave  the  same  
e lec t rophore t ic  mobi l i ty ,  we used OUCHT~RLONY'S double  

d i f f u s i o n  m e t h o d  combined  wi th  t ransfer r ing  aga r  discs 
w i t h  t h e  isolated fract ions.  Us ing  these  me thods  we 
succeeded in  demons t r a t i ng  the  iden t i t y  be tween  the  
se rum prote in ,  forming  l ine m a r k e d  b y  n u m b e r  2 and the  
p ro te in  of  e x t r a c t  R,  forming  line marked  b y  b. 

I n  exper iments  to  separa te  the  prote ins  of l iver  ex t r ac t s  
b y  means  of  e lectrophoresis  in agar  gel, 8"-10 p ro te in  
fract ions could  be detec ted .  This  is in keeping wi th  ou r  
previous  f indings 5,7. Howeve r ,  p ro te in  fract ions of l iver  
ex t rac t s  w i th  e lec t rophore t ic  mobi l i ty  of se rum 7-glob- 
ulin, or  lower mobi l i ty ,  could  no t  be demons t r a t ed  b y  the  
immunochemica l  r eac t i on ,  a l though  these  prote ins  were 
p resen t  in b o t h  ex t rac t s  and  were  well  separa ted  b y  
electrophoresis  in Agar.  I t  should be considered t h a t  some 
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S anti S (No. 137, 138, 177, 2425) 
S anti H (No. 1683, 1688, 1695, 2075) 
S anti D (No. 2040, 2908) 
S anti R (No. 428, 4'29) 
S anti S No. 2425 + saline ~ ,  incubated for 

24 h at 20°C 
S anti S No. 2425 + 7 % solution of R a-if, in- 

cubated for 24 h at 20°C 
Difference of diagram 5 and 6 
D anti S (No. 137, 138, 177, 2425} 
D anti H (No. 1683, 1688, 1695, 2075) 
R anti S (No. 137, 138, 177, 2425) 
R anti R No. 428 + saline h--5, incubated for 

24 h at 20°C 
R anti R No. 423 + serum "ffa, incubated for 

9.4 h at 20°C 
Difference of diagram 11 and 12 

Diagram 1-4, S-10 illustrate .the greatest number of antigens detected 
by an ideal mixture of the antisera, indicated by our numbers. (S = 
rat serum, D = protein extract D, R = protein extract R, H = 

proteins of liver homogenate) 

l iver  prote ins  have  ant igenic  groups,  de te rmin ing  the i r  
i m m u n o c h e m i c a l  react ion,  ident ica l  wi th  some se rum 
proteins .  T h e y  m a y  differ, however ,  in the i r  plxysico- 
chemica l  character is t ics ,  such as e lec t rophore t ic  mobi l i ty ,  
diffusion rate ,  s t ab i l i ty  of the i r  p ro te in  s t ruc tu re  etc.  

Zusammen/assung. Blutse rum-Eiweisse  der  R a t t e  und  
aus R a t t e n l e b e r  isolierte P ro te ine  wurden  i m m u n o -  
e lek t rophore t i sch  und  m i t  Ouchte r lonys  Doppeldif fus ion 
un t e r such t  bzw. vergl ichen.  Die  Ergebnisse  sprechen fiir 
/~hnl ichkei t  ode r  I d e n t i t ~ t  d iverser  Se rum-  und  Leber -  
eiweisse. 

I{. SMETANA and  E.  PALUSKA 

Central Biochemical Laboratory, Charles University Hos- 
pital, Prague, and Institute o] Hematology and Blood 
Trans/usion, Prague (Czechoslovahia), November 18, 7960. 

7 R. SMETANA and J. KO~iNEK, Coll. Czech. Chem. Commun. ~3, 
339 (1958}. 

What  Const i tutes  'Apparato  Ret ico lare  
In terno '  of  Golgi  in the  Goblet  Cells of 

Vertebrate  Intes t ine  ? 

CAJAL 1, ~ASSONOV 2, BOWEN 3, DUTHIE 4, CHODNIK ~, 
and  YOKOCHI a are  a few of m a n y  workers  who  h a v e  
descr ibed the  ' a p p a l x t o  re t icolare  in fe rno '  of Golgi in t he  
s u p r a n u c l e a r - - o r  sec re togenous ' - -o r  G01gizones of  the  
v e r t eb r a t e  in tes t ina l  goble t  cells, and  h a v e  also a t t r i bu t ed  
a v i t a l  r61e to  i t  in mucus  synthesis .  T h e  f indings of these  
earl ier  cytologis ts ,  concern ing  the  exis tence and  the  r61e 
of the  'Golgi  appa ra tu s '  in these  cells, need re inves t iga t ion ,  
especial ly  in the  l ight  of the  recen t  i l luminat ing  and  
t hough t -p rovok ing  communica t ions  of NATH ~ and  BAKER s, 
bo th  of w h o m  h a v e  ca tegor ica l ly  denied its v e r y  exis tence 
f rom all  the  ve r t eb ra t e  cells. 

The  au thor  has  carr ied out,  in detai l ,  cytological  s tudies 
on the  in tes t ina l  goblet  cells of t he  fish (Mystus seenghala), 
t he  frog (Rana tigrina), the  l izard (Hemidactylus sp.), and  
the  house-  and whi t e  rat ,  w i th  special  a t t e n t i o n  to t he  
p rob lem of t h e  'Golgi  appara tus ' ,  by  employing,  in 

add i t ion  to  ra t iona l  morphologica l  and var ious  cur ren t  
h i s tochemica l  techniques ,  old classical 'Golgi  t echn iques '  
(AoYAMA and  KOLATCHEV) and also the i r  var ious  modif i -  
cat ions 9,1°. The  au thor  has  no t  cons is tent ly  observed  any-  
t h ing  in  these  cells, which  could  even  r emo te ly  be  com- 
pa red  wi th  the  'baske t - l ike ' -  or  ' r e t i cu la r  Golgi appa ra tus ' ,  
r epor ted  to  h a v e  been  observed  b y  ear l ier  workers  1-6. 
Ins tead ,  in t he  'Golgi  zones '  a re  observed  aggregat ions  of  
e i ther  f i l amentous  mi tochondr i a  (early r ecove ry  and  la te  
discharge phases) or  d is t inc t  l ipid bodies  (late r ecove ry  

1 R. CAIAL, Trab. del. Lab. Inv, Madrid, Vol. 12 (1914}. 
N. NAssosov, Arch. mikr. Anat. 97, 136 (1923). 

s R. H. Bowing Quart. Rev. Biol. 4, 484 (1929). 
4 E. S. DIITHm, Proc. Roy. Soc. Set. B 113, 459 (1933). 
s K. S. CHODNIK, Quart. J. micr. Sci. 88, 419 (1947}. 

c. YoKocm, Arch. histoL Japan ~, 37 (1951), 
V. NATH, Nature 180, 967 (1957). 

s j .  R. BAKER, Sym. Soc. exp. Biol. 10, 1 (1957). 
J. R. BAKER, Quart. J. micr, ScL 85, 1 (1944), 

10 T. A. MoussA, Microtomists' Vade-Mcvum (Churchill Ltd., London 
1949). 
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phases) or of both or of matur ing secretion globules 
(secretory phases). These cytoplasmic organelles some- 
times give rise to the structures which can simply be 
homologized with the 'Golgi apparatus '  of earlier work- 
ers x-8. To the best of author 's  knowledge no one has so far 
specifically denied the existence of the 'Golgi apparatus '  
in the vertebrate intestinal goblet cells. 

I t  is intended to find out whether the reasons, already 
put  forward by the leading antagonistsT,8, n-14 for the 
appearances of such deceptive 'Golgi reticula' in a variety 
of other animal cells from time to time, and also put  forth 
by the author  himself 15 in the exocrine cells of pancreas, 
hold good in case of the cells under discussion and also 
whether there is any  extra reason hitherto not  described. 

I t  appears that ,  in the vertebrate intestinal  goblet 
cells, 'Golgi apparatus '  may be formed due to the following 
canses: 

1. The preliminary fixatives used in  the classical 
methods cause adherence of the already aggregated lipid 
bodies (especially in the Golgi zone) and so the over 
impregnation is facilitated. 

2. 'Golgi networks' may be formed simply by the in- 
discriminate deposition of silver and osmium between 
crowded secretion globules (mucus droplets). 

3. The chemicals used in the various classical methods 
(e.g. cadmium chloride, chromic acid etc.) are protein 
precipitents and hence these disrupt the l ip id  bodies 
(which in these cells are lipoproteinous histochemically) 
which serve as segregating membranes for the mucus-which 
also have proteinous moiety !6. These disrupted and 
closely apposed lipid sheaths are then heavily impregnated 
and give the appearance of typical 'Golgi reticula'  in these 
preparations. 

4. Filamentous mitochondria, particularly of rats, are 
appreciably impregnated by osmium and silver. When 
such heavily ,impregnated mitochondrial filaments along 
with still more heavily impregnated and disrupted lipid 
bodies (vide supra) aggregate in large number  in the 
'Golgi zone', particularly in recovery phases, these lose 
their individual identi ty and give the appearance of 
typical 'Golgi apparatus' ,  consti tuting of haphazardly 
dispersed tortuous solid strands. 

I n  addition, there has been observed, after employing 
various histochemical techniques XT-~L an intense PNA 

(not RNA; see  KANWAR ~°) concentration in  the 'Golgi'- 
and basalzones of the goblet cells. These PNA-rich areas 
take up intense blue diffuse haematoxylin (particularly in 
case of the fish) stain (sufficient to obliterate other finer 
cellular details) in preparations which do not  at  any stage 
involve K,Cr,O 7 t rea tment  (K,Cr20 ~ dissolves PNA). 
These PNA-rich areas, which have sufficient diffuse 
lipids, also reveal intense metallic impregnation in vaxious 
'Golgi preparations'.  Since the mucus droplets are neither 
impregnated nor stained with haematoxylin, these appear 
as hyaline spaces intermingled with intensely stained or 
heavily impregnated scanty cytoplasmic strands. All this 
gives the appearance of a typical 'basket-like Golgi 
apparatus '  of BOW~N 3. 

More or less similar explanation, holding basophil 
cytoplasmic strands responsible for such deceptive appear- 
ances, has recently been put  forward by  MALHOTRA ~ 
who worked on the vertebrate neurones. 

The above observations, denying the very existence of 
the 'Golgi apparatus ' ,  are fully supported by TAYLOR 22, 
who studied the mammalian  intestinal goblet cells under  
electron microscope. 

Rdsumd. L'auteur  montre que l 'appareil rdticulaire 
classique de Golgi dans les ceUules caliciformes intestinales 
des Vertdbrds est un produit  artificiel. Diverses raisons 
sont alldgudes pour expliquer ce fait. 

K. C. KANWAR 

Department of Zoology, ~Panjab University, Chandigarh 
(Punjab, India), January 11, 1961. 
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Pure Males and Females  from Hermaphrodit ic  
Strains of Ophryotrocha puerilis 

Ophryotrocha puerilis is a proterandrous hermaphroditic 
Polychete worm x. HARTMANN et al. s showed tha t  reversal 
from female to male phase can be obtained in this species 
by means of various environmental  factors, and BACCI ~ 
demonstrated tha t  the action of such factors has different 
expression in the Mediterranean and Atlantic subspecies 
which are named 0. puerilis puerilis and O. puerilis siberti 
respectively*. 

Selection experiments both for the prolongation of the 
male and for the anticipation of the female phase n were 
positive in both directions and the minus selection pro- 
duced at  generation some 4 individuals tha t  showed oocytes 
at  a length of 11 or 12 chaetigerous segments, which prac- 
tically did not  undergo a mate phase. The plus selection 
produced (also at  generation 4) individuals tha t  reached 
the length of 25 or 26 segments and died without showing 
a n y  oocyte during the whole life. Such experiments thus 
demonstrated the existence of multiple sex genotypes in 
Ophryotrocha puerilis. 

Experiments on sex determining mechanisms were 
resumed in 1959 on a strain of O. puerilis siberti from 
RoscoFF s and they gave results exactly comparable to 
those obtained in classic research work on polygenes. 

The prosecution of selection experiments in the ROS- 
COFF strain has at present led to the production of pure 
males in generation 5: two individuals have reached the 
length of 42 chaetigerous segments (which is the maximum 
length so far observed in Ophryotrocha puerilis) always 
remaining in the male phase (Fig. d). One of them has 
been employed in a cross with a female phase individual  
of 13 segments and the other has been kept isolated and it  
is now showing clear signs of senility. About  100 individ- 
uals of the generation 5 to which the two pure males 

i E. KORSCHELT, Z. wiss. Zool. 57, 224 (1893). 
M. HARTMA~t¢ et aI., Zool. Jb. 5S, 389 (1936); 58, 551 (1938); 60,1 
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G. BACCI, Boll. See. Ital. Biol. Sper. 28, 1293 (1955). 
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s G. BACCI, PubbL Staz. Zool. Napoli 26, 110 {1955). 
* G. BACCI and O. BORTESI, Rend. Ace. Naz. Lincei 28, 92 (1960). 


