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t ion or reversal  of sed imenta t ion  ra te  has been produced 
by  dext rans  of 60,000 and lesser molecular  weight  1. Sedi- 
men ta t ion  ve loc i ty  studies by  SKOO~ and BECK ~ have  
shown tha t  high molecular  weight  228,000 dext rans  
produce a rapid  sed imenta t ion  of erythrocytes .  

In  this s tudy  cell numbers  in the  cellular suspension 
were reduced so t h a t  the  spat ial  dis tance among  cells 
obv ia ted  agglut ina t ion  problems.  The short  dura t ion  of 
t ime  in which de te rmina t ions  were made  likewise negated  
sed imenta t ion  problems.  

According to POLLACK et al. ~ polymers  can change the  
dielectric of the  suspending med ium wi thou t  changing 
the  surface charge of an erythr0cyte .  His l abora to ry  also 

demons t ra ted  tha t  the  dielectric of the  suspending med ium 
decreases as the  concent ra t ion  of a g iven po lymer  increases. 
If  one assumes t h a t  similar  s i tuat ions migh t  exist  for all 
the  cells in ra t  bone mar row;  then  it  would appear  possible 
to measure  bone mar row oxygen  consumpt ion  in order to 
de termine  some type  of physiological  effect of the  dex t ran  
po lymer  on bone mar row ceils. Using the  da ta  presented 
here, and cellular oxygen  consumpt ion  da ta  f rom an 
earlier work  where s imilar  dext rans  were used 8, i t  is not  
possible at  this t ime  to correlate med ium dielectric or cell 
charge wi th  cellular oxygen  consumption.  Hence,  the  pos- 
sible physiological  effects of dex t ran  on cellular ac t iv i ty  
remains obscure. Bu t  as poin ted  out  in the  earlier publica-  
t iona membrane  and cellular hydra t ion  m a y  still  be sus- 
pect  as p laying a cri t ical  role in cellular metabol ism.  
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Electrical charge differences of mature erythrocytes resulting from 
variations in suspending media. --, isologous rat serum; --, standard 
Tyrode's balanced salt solution; �9 .. . .  , 39,500 molecular weight 
dextran in Tyrode's; O--,  139,000 molecular weight dextran in 
Tyrode's; O---,  228,000 molecular weight dextran in Tyrode's. 

Zusammen/assung. Elekt rophore t i sche  Zellbeweglich- 
keit  yon Ra t t enknochenmarkze l l en  in Tyrodel6sung mi t  
verschiedenen Konzen t ra t ionen  und Molekulargewichten 
yon Dex t ran  wurde mi t  der jenigen yon Zellen in isologem 
Serum und in Tyrodel6sung verglichen. Steigerungen in 
der e lektrophoret ischen Zellbeweglichkeit  gegeniiber dem 
Vergleichswert  des isologen Serums zeigten sich in Tyrode-  
und Dext ran-L6sungen.  Die e lektrophoret ische Beweg- 
l ichkei t  des E ry th rozy t s  schien mi t  der Gr6sse und der 
Konzen t ra t ion  des Dextranmolekt i ls ,  das in suspendieren- 
den Medien verwende t  wurde, verkni ipf t  zu sein. 
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Environmental  Regulation of Oocyte Growth in the Bay Scallop Aequipecten irradians Lamarck 

Even t s  in the  annual  reproduc t ive  cycle of mar ine  
inver tebra tes  vege ta t ive  phase, growth and gameto-  
genesis, matura t ion ,  spawning and rest ing periods - co- 
ordinated  wi th  seasonal changes in the  env i ronmen t  
produce the  character is t ic  annual  cycle of gonad ac t iv i ty  1. 
Tempera tu re ,  food, and day- length  affect  gonad develop- 
men t  ~ 4, bu t  the  mechanisms regula t ing gonad growth 
and gametogenesis  are not  clear. 

At  Beaufort ,  Nor th  Carolina, the  gonad growth period 
of A equipecten irradians Lamarck  occurs in summer  when 
tempera ture ,  food abundance  and day- length  are maximal .  
In  the  annual  cycle, the  p r imary  germ cells and oogonia 
(15 ~) develop before ac t ive  gonad growth occurs. As the  
gonads begin to grow, the  oocytes enter  the  cytoplasmic  
growth phase (23-45 [z). This is followed by the  vitel lo- 
genesis growth phase (45-104 ix) which is comple ted  as 
the  oocytes reach matur i ty .  Matura t ion  begins with dis- 
solution of the  germinal  vesicle;  later  the  oocytes become 
fert i l izable eggs by  condensat ion of cy top lasm (63 ~) 
provided  the  water  t empera tu re  is over  20 ~ If i t  is not,  
the  oocytes d is in tegrate  by  vacuol iza t ion  and rupture  of 
surrounding membrane .  Thus a m i n i m u m  threshold t em-  
pera ture  is necessary for the  oocytes to become fert i l izable 
eggs 5. 

The influence of food and t empera tu re  on oocyte  growth 
was de termined  by  exposing scallops collected in the 
win te r  (11.8~ wi th  neutra l  gonads to 15~ and 20~ 
and a cons tant  photoper iod  of 12 h l ight  and 12 h darkness. 
One group of scallops held at  each t empera tu re  was pro-  
v ided wi th  phy top lank ton  collected f rom the  field as 
food, while a second group was starved3. Oogonia devel-  
oped at  15 ~ bu t  there  was no oocyte  growth.  A s imilar  
response was noted for s ta rved scallops at  20 ~ In  con- 
trast ,  fed scallops at  20 ~ developed oocytes to complet ion  
of the  vitel logenesis growth phase and dissolution of the  
germinal  vesicle. 

Scallops collected in summer  (24~ ") wi th  gonads at  
the  beginning of the  growth period and oocytes  in the  
cytoplasmic  growth phase (28 ~) were exposed to 10~ 
15 ~ and 20 ~ and a cons tan t  photoper iod of 12 h l ight  
and 12 h darkness. Large quant i t ies  of phy top l ank ton  
collected f rom the  field were provided  dai ly  as food. The  
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2 A. C. GIESE, A. Rev. Physiol. 21, 547 (1957}. 

A. N. SASTRY, Physiol. Zool. 41, 44 (1968). 
4 H. BARNES, J. mar. biol. Ass., UK d3, 717 (1963). 
a A. N. SASTRY, Biol. Bull. 130, 118 (1966). 



1372 Speeialia EXPERIENTIA 26[12 

oocyte  growth in scallops exposed to different  t empera-  
tures was examined  a t  in tervals  to de termine  the  influence 
of t empera tu re  on growth  (Figure). On day 15 the  oocytes 
were in the  cytoplasmic  growth phase (34 ~x) at  bo th  10 ~ 
and 15~ Oogonia and oocytes in the  vitel logenesis 
growth phase were also present.  The  oocytes were pre- 
dominan t ly  in the  vi tel logenesis  growth phase (63.03 • 
21.69 tx at  10~ and 59.04=]=27.49 tz at  15~ on day 30. 
However ,  the  oocytes complet ing  the vitel logenesis growth 
phase were dis integrat ing at  these 2 tempera tures .  On 
day  45 oocytes complet ing  the  cytoplasmic  growth phase 
were p redominan t  at  bo th  tempera tures .  Oogonia  and 
oocytes in the  vitel logenesis growth phase were also 
present.  The  oocytes complet ing  vitel logenesis growth 
phase and dissolution of germinal  vesicle were disinte- 
grating. At  15 ~ only oogonia were present  on day 60. 

The  scallops held a t  20 ~ were comple t ing  the  cyto-  
plasmic growth phase (42.07 • 28.37 ~) on day 15. Oogonia 
and oocytes in the  vi tel logenesis  growth phase and dis- 
in tegra t ing  oocytes were observed.  On day  45 and 60 a t  
these 2 tempera tures  only oogonia and oocytes a t  the  
beginning of cytoplasmic  growth phase were observed.  

When  summer  scallops wi th  oocytes in the  cytoplasmic  
growth phase are exposed to colder tempera tures ,  the  
oocytes s eem to complete  vi tel logenesis  bu t  then  dis- 
in tegrate  while addi t ional  oogonia develop (Figure). The  
cycle of oocyte  growth  and dis in tegra t ion occurs more 
rapid ly  a t  20 "C than  at  the  o ther  2 exper imenta l  t em-  
peratures.  
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Oocyte growth response in summer scallops exposed to different 
temperatures. Vertical lines show the standard deviation from the 
mean. The decrease of mean ooeyte diameter after initial increase 
is due to disintegration of ooeytes completing the vitellogenesis 
growth phase. 

The oocyte  growth response in winter  scallops indicates 
t h a t  the  cytoplasmic  growth phase begins when food is 
present  and when tempera tu res  exceed a m i n i m u m  
threshold t emperah i r e  level< Another  threshold tem-  
perature,  higher  t han  t h a t  required for cytoplasmic  
growth, is necessary for oocytes to reach the stage of 
fert i l izable eggs 5. In  the gonad deve lopment  of scallops, 
the  ini t ia t ion of cytoplasmic  growth and the  ma tu ra t ion  
of oocytes are apparen t ly  2 control  points  at  which the  
env i ronment  exerts  its influence over  oogenesis. The 
response of scallops to these control l ing envi ronmenta l  
factors regulates the  period of oogenesis wi th in  the  year.  

In  summer,  scallops wi th  oocytes a l ready in the  cyto-  
plasmic growth phase, the  fur ther  deve lopment  ~o dis- 
solution of the  germinal  vesicle seems to occur even 
though  the oocytes are exposed to t empera tu res  below 
the  threshold level  for ac t iva t ion  of growth.  Apparent ly ,  
the  beginning of the  cytoplasmic  growth phase is con- 
t rol led by a t r iggering stimulus. In  mar ine  b iva lve  mol- 
luscs, a neurosecret ion absent  dur ing the  neutra l  s ta te  is 
released at  the  beginning of oogenesis, reaching a m a x i m u m  
concent ra t ion  as the  oocytes ma tu re  6-s. I t  seems likely, 
t ha t  the  neurosecret ion produced and released when the 
scallops are exposed to a m i n i m u m  threshold t empera tu re  
and to food migh t  s t imula te  the  oogonia to begin the  
cytoplasmic  growth phase. The  oocytes, once s t imula ted  
cannot  be s topped f rom fur ther  deve lopment  to  com- 
plet ion of the  vitel logenesis growth phase even though  
exposed to tempera tures  below those needed to t r igger  
thei r  growth.  

This p re l iminary  repor t  m a y  provide  an approach for 
s tudying  the  env i ronmenta l  regulat ion of neurosecretory 
ac t iv i ty  and its control  of oogenesis in mar ine  b iva lve  
molluscs 9. 

Zusamme~z[assung. Tempera tu r -  und Fut tere inf luss  auf 
das GonadenwaCchstum yon Winter -  nnd S o m m e r k a m m -  
muscheln Aequipecten irmdians Lamarck .  
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T o n o f i l a m e n t  A ~ r e g a t i o n s  i n  U l t i m o b r a n c h i a l  G l a n d  C e l l s  o f  Rana temporaria L. 

Recen t ly  it  has been suggested tha t  the  anuran u l t imo-  
branchia l  gland m a y  be impl ica ted  in water  drive phen- 
omena  associated wi th  the  breeding period 1. Owing to 
the  pauc i ty  of publ ished u l t ras t ruc tura l  observat ions  on 
anuran  u l t imobranchia l  glands, which have  been restr ic ted 
to 2 species, viz. : Rana pipiens 2-4 and Xenopus laevis 5, 
all inves t iga t ion  was performed to de termine  the  'normal '  
u l t ras t ruc ture  of u l t imobranchia l  (UB) secretory cells of 
some common Bri t ish frogs and toads dur ing and following 
the  breeding season. Dur ing the  course of this s tudy,  which 
will be repor ted  in detai l  elsewhere 6, v e r y  large volumes  
of tonof i laments  were encountered ill the  frog U B  secretory 
cells. I n  v iew of the  current  widespread interest  in calci-  

ton in  and wi th  the  s t rong possibi l i ty t ha t  these cells may  
be producing a calci tonin-l ike factor,  the  presence of 
large volumes  of tonof i laments  wi th in  these cells is of 
especial interest.  

Material and methods. Unt rea t ed  adul t  Rana temporaria 
L. and Bu/o bu/o L. were obta ined f rom a commercia l  
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