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Nuclear blebs in oocytes  of  the fish Clarias batrachus 

N.K.  Mishra and S.K. Munne t  I 

Department of Zoology, Patna University, Patna - 800005 (India), and Mithapur Fish Farm, Patna - 800001 (India), 
21 September 1978 

Summary. Large nuclear blebs have been observed in oocytes of  the fish, Clarias batrachus. The bleb, which contains 
nucleoplasm, is finally extruded from the nucleus. The extruded body is DNase-sensitive, and it implies that some amount  
of  D N A  is extruded from the nucleus of  these oocytes. 

In many oocytes, at the onset of  vitellogenesis, blebs have 
been seen to arise from the nuclear envelope 2. These blebs 
are responsible for the product ion of  annulate lamelli  3. 
Inside the annulate lamelli  are heavy bodies which may  be 
the repository o f  r ibonucleoprotein or  m R N A  4 6 Blebs, 
pockets, and projections on the nuclear surface of  imma-  
ture cells of  the myeloid series have been described in 
certain cases of  leukemia  and lymphoma 7. Belsare 8 has 
observed cytoplasmic bodies in oocytes of  Clarias batra- 
chus. In the present communicat ion,  we describe the forma- 
tion of  nuclear blebs in oocytes of  the fresh-water, air- 
breathing fish, Clarias batrachus. 

Material and method. The ovary of  C. batrachus, belonging 
to zero-year class, was dissected out and fixed in Davidson's  
fixative for 20 h 9. Sections (6 gm) were stained with 
biebrich scarlet-fast green, iron alum haematoxylin,  crystal 
violet, methyl green-pyronin,  and Feulgen 's  leuco-basic 
fuchsin. Some sections were treated with DNase and 
RNase 10 (1 m g / m l )  for 2 h at 37 ~ 

Results and discussion. Nuclear  blebs were commonly  ob- 
served in oocytes of  about 150-250 gm in diameter.  These 
blebs were not observed in oocytes of  smaller diameter.  
Figure A shows the formation of  nuclear bleb. Some 
amount  of  nuclear material is being sequestered to be 
finally extruded from the nucleus. In figure B, the nuclear 
material is almost completely extruded from the nucleus 
and is placed in cytoplasm of the oocyte. There is a 
translucent cytoplasm around the extruded material  and 
the latter appears to be in the process of  condensation. In 
figure C, the condensation of  extruded material appears to 
be almost complete.  In some cases, the extruded material  
appears to be differentiated into an inner, less dense core 

and an outer  denser rim (figure D). The extruded material  
has also been observed to impinge on the cell membrane  of  
oocytes. 
When sections are stained with iron alum haematoxylin,  
crystal violet, and methyl  green-pyronin,  and Feulgen 's  
leuco-basic fuchsin, the extruded body takes up the stain 
characteristic of  chromatin.  In order to ascertain whether  
this extruded body is the reservoir of  r ibonucleoprotein or 
RNA, some sections were incubated with RNase.  These 
bodies appear  to be RNase-resistant.  On the other hand, 
incubation with DNase  leads to the breakdown of  the 
structure leaving a gap in the cytoplasm. These results 
demonstrate that the substance extruded from the nucleus 
of  oocytes contains DNA.  It is difficult to explain why these 
DNA-conta in ing  bodies are extruded by the nucleus. 
Blebbing phenomena  have been demonstrated for both 
nuclear membranes  11. Increased bleb format ion in cells 
may be a sequel to poison treatment,  nutrient deprivation, 
irradiation and thermal t reatment  12. Such blebs, containing 
some nucleoplasm, have been seen for a variety of  cellular 
situations, besides their f requent  occurrence in meiot ic  
prophase 1~. We believe that nuclear  bleb formation in 
oocytes of  C. batrachus can be explained in one of  the 
following ways: 
1. It may be presumed that the formation of  blebs in the 
fish oocyte, which is in meiotic prophase, is a normal  
cytological process rather than a reflection of  its response to 
stress or cellular injury. 2. It is possible, but not proved, that 
bleb formation is a means to selectively eliminate extra 
DNA. Selective elimination is a phenomenon  of wide- 
spread occurrence in animals 13. 3. Format ion  of  blebs in the 
fish oocyte offers presumptive evidence of  a deranged 
D N A  metabolism. 

Section through oocytes of 
C. batrachus showing the forma- 
tion of nuclear blebs: A the bleb 
is arising from the nucleus; B the 
bleb containing nuclear material 
is cut off from the nucleus and is 
surrounded by translucent cyto- 
plasm; C the material of the ex- 
truded body is in the condensed 
form; D the extruded body is 
differentiated into an outer 
denser rim and an inner less 
dense core. All stained with iron- 
alum haematoxalin-eosin. • 320. 
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Fluorophores as visualization aides in agar growth media 
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Summary. A survey o f  26 f luorophores  revealed 5 which were 
and  p roduced  low b a c k g r o u n d  and  h igh  colony fluorescence.  

Use o f  opt ical  b r igh teners  for  s ta ining l iving microorgan-  
isms has  b e e n  reviewed by Pa ton  and  Jones  1. They  repor ted  
that  some mic roorgan i sms  could be s ta ined by  growth on  
agar which  con ta ined  d iamino-s t i lbened i su l fona te  or  oxy- 
cyanine compounds .  W e a v e r  and  Zibi lske 2 examined  
growth of  bacter ia l  suspensions  in the presence of  s imilar  
compounds  and  conc luded  tha t  p ro te in  adsorp t ion  of  the 
br ighteners  was the p r imary  s ta ining mechan i sm.  
Othe r  types o f  f luorescent  compounds ,  those whose fluores- 
cence is highly d e p e n d e n t  on  the immed ia t e  env i ronmen t ,  
have  been  widely used to s tudy the con fo rma t ion  o f  m e m -  
branes  and  pro te ins  3. 2 factors which  are i m p o r t a n t  in 
de te rmin ing  the q u a n t u m  yield of  f luorophores  are the 
viscosity and  polar i ty  (hydrophobic i ty )  of  the microenvi -  
ronment .  The  bacter ia l  enve lope  is a region o f  hydropho-  
bicity and  increased viscosity due to the presence  o f  lipids, 
proteins,  polysaccharides,  and  o ther  closely re la ted  com- 
pounds.  In des igning  a system for f luorescent  detec t ion of  
bacteria,  one  mus t  take these proper t ies  into  account.  
C o m p o u n d s  which  have  a h igh  q u a n t u m  yield w h e n  asso- 
ciated wi th  m e m b r a n e s  and  pro te ins  and  a low q u a n t u m  
yield in  an  aqueous  env i ronmen t ,  such as an  agar  med ium,  
are desirable.  One  f luorophore ,  8 - an i l i no - l - naph t ha l ene -  

4 sulfonate  (ANS),  was used by  C r a m e r  and  Phil l ips to s tudy 
col ic in- induced changes  in Escherichia coli m e m b r a n e  con- 
format ion.  W e  have  observed  that  A N S could be  incorpo-  
rated into agars resul t ing in growth of  h ighly  f luorescent  
bu t  o therwise  n o r m a l  bacter ia l  colonies. This  facil i tated 
detect ion of  t r anspa ren t  colonies  and  of  colonies  on  o p a q u e  
media ,  such as chocolate  agar  5. M e d i a  incorpora t ing  ANTS 
and specific b iochemica l s  were found  to be  useful  in 
dis t inguishing be tween  gram-posi t ive  and  gram-nega t ive  
colonies and  in  ident i fy ing  bacter ia l  species 6. 
This repor t  is a survey o f  f luorophores  as addit ives to 
growth m e d i a  wi th  the object ive of  def in ing  the characteris-  
tics o f  useful  addit ives.  
The  compounds  listed in the table  were incorpora ted  at  
80 g g / m l  in Nu t r i en t  Agar  (Difco, Detroit ,  MI).  T he  med ia  
were autoclave steril ized and  plates  poured .  Separa te  plates  
were s t reaked for  isolated colonies wi th  Escherichia coli or 
Staphylococcus aureus and  incuba ted  overn ight  at  37~ 
Plates were examined  using long-wave leng th  UV-l ight .  
Each f luorophore  was eva lua ted  in terms of  b a c k g r o u n d  
f luorescence and  overal l  visibili ty (f luorescence)  of  the 
colonies versus the agar, as descr ibed in the table.  The  

non- inh ib i to ry  to Staphylococcus aureus and Escherichia coli 

Effectiveness of fluorophores in nutrient agar for fluorescent 
labeling of Escherichia coli or Staphylococcus aureus colonies 

Fluorophore Agar Colony 
surface i versus 

backgroundJ 

A) Effective fluorophores 
1 8-Aniliuo- 1-naphthalenesulfonic acid, 

Na or Mg salt a - + + 
2 2-p-Toluidino-6-naphthalenesulfo nic 

acid a - + + 
3 1-p-Toluidino- 8-naphthalenesulfonic 

acid a, h _ + + 
4 Acridine orange a - + + 
5 1-Pyrenebutyric acid a + + + 

B) Less effective fluorophores 
1 1-Naphthalenesulfonic acid, Na sar  a 
2 2-Naphthalenesulfonic acid, Na salt a - - 
3 1-Naphthol-2-sulfonic acid, K sar  a 
4 1-Naphthol-4-sulfonic acid, Na salt a + + 
5 2-Naphthol-6-sulfonic acid, Na salt a + 
6 1-Naphthol-8-sulfonic acid, Na salt a - - 
7 2-Naphthol-8-sulfonic acid, K salt a + + - 
8 7-Anilino- 1-naphthol-3-sulfonic acid b + - 
9 N-ethyl-naphthyl-2-amino-6-sulfonic acid e + + - - 

10 N-octadecylnaphthyl-2-amino- 6-sulfonic 
acid e 

11 1-Naphthalenesulfonyl chloride a - - 
12 2-Naphthalenesulfonyl chloride a, h _ _ _ 
13 5-Dimethylamino- 1-naphthalenesulfonyl 

chloride a + + - 
14 2-p-Toluidino-6-naphthalenesulfonyl 

chloride a 
15 Lissamine rhodamine B sulfonyl chloride a - 
16 4-Amino- l-naphthol hydrochloride a,h - - - 
17 Cycloheptamylose-dansyl chloride d + + - - 
18 Dansyl ethylamine e 
19 Rose bengal a,g 
20 Auramine O f - - 
21 Fluorescamine c + 

a Eastman Kodak Co., Rochester, N.Y. b Aldrich Chemical Co., 
Milwaukee, Wisc. e Hoffmann-La Roche, Inc., Nutley, N.J. d Pierce 
Chemical Co., Rockford, Ill. e ICN Pharmaceuticals, Cleveland, 
Ohio. f Fisher Scientific Co., Pittsburg, Pa. g Growth of Staphylo- 
coccus aureus inhibited, h Fluorogenic agent incompletely soluble 
at 90~ i Fluorescence of colony-free agar surface: - low, 
+ high, + + very high, - - poor. J Fluorescence of colony versus 
agar surface: - -  poor, - mediocre, + good, + + excellent. 


