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Results and discussion. The quan t i t a t ive  es t imates  of 
the  inhibi tory  power of f ragmented  an t i -HCG are shown 
in Figure  1. The f rac t ionated  an t ibody  has a propor t ional ly  
similar  number  of ant igen binding sites to the  in tac t  
ant iserum except  for di lut ion differences result ing f rom 
prepara t ive  procedures.  F ragmen ted  an t i -HCG added to 
decreasing amounts  of W A  resulted in the  compet i t ion  
curve  shown. I t  can be seen tha t  app rox ima te ly  propor-  
t ional  amounts  of F A  to W A  were needed for inhibi t ion 
of hemagglut ina t ion .  The HI~0 occurred at a whole anti-  
serum prote in  concent ra t ion  of 0.117 mg /ml  (1 : 500 dilu- 
tion). Assuming a m i n i m u m  of 10% globulin in the  whole 
ant iserum, a ra t io  of inhibi tor  to an t ibody  of 2.6:1 was 
obta ined at  this point.  

The  HI.0 value  obta ined f rom Figure  1 d ic ta ted  the  
"VVA concent ra t ion  (0.117 mg/ml)  for use in radioprecipi ta-  
t ion inhibit ion.  The  power  of f ragmented  an t i -HCG to 
compete  wi th  W A  for radioant igen  is shown in Figure  2. 
The inverse of ti le cpm in the  sediment  relates the  radio- 
precipi ta t ion inhibi t ion th roughou t  a spec t rum of F A  
concentra t ions  t i t r a ted  against  cons tan t  amounts  of WA. 
Max imum R P I  (69%) occurred at  a F A  protein concen- 
t ra t ion  of 60 ~g/ml (1 : 50 dilution). I n  actual i ty ,  t h e R P I  
curve  represents  the  precipi t in  curve  of the  f ragmented  
ant ibodies  when p lo t ted  as the  inverse function.  The  cpm 
ill the  sediment  are representa t ive  of the  in tac t  an t i serum 
(WA) in teract ion wi th  radioant igen since goat  an t i - rabbi t  
globulin does not  readi ly  prec ip i ta te  the  fragments .  Cor- 

respondingly,  the  Fc  f ragments  do not  react  wi th  the  
antigen1; hence, the  curve shown in Figure  2 represents  
the  combined precipi t in  curves of ti le 2 Fab  fractions. 

The  inhibi tory  po tency  of f ragmented  ant ibodies  may  
be t i tered by  hemagglu t ina t iou  inhibi t ion to determine 
op t imum F A : W A  ratios and the  HIs0 index. These da ta  
are then  employed to measure  the  immunoprec ip i t a t ion  
inhibi t ion capab i l i t i e s  of f ragmented  ant ibody.  A pre- 
cipi t in curve  can be obta ined concommi t t an t l y  wi th  a 
curve  of the  percent  of inhibit ion.  Precipi t in  curve analysis 
reveals the quant i t ies  of specific F A  present  in the system, 
the  zone of .equivalence, areas of an t ibody  and ant igen  
excess, and the  molecular  combining  rat ios be tween 
ant igen  and ant ibody.  Thereby,  quan t i t a t i ve  studies 
involv ing  f ragmented  ant ibodies  m a y  be more rezdi ly  
performed.  

Zusammen/assung. Das H e m m p o t e n t i a l  der Antik6rper-  
f ragmente  bei  Kaninchen  wird mi t  ileuer Methode demon- 
striert .  
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Dextran Induced Changes in the Electrophoretic 

Large macromolecules  like dex t ran  should be expected 
to influence cellular e lectrophoret ic  mobi l i ty  and this in 
tu rn  to perhaps produce changes in the  cellular metabol ic  
ac t iv i ty  1. The  possibi l i ty t h a t  cell charge migh t  a l ter  
cellular ac t iv i ty  has been previous ly  suggested 2. I t  was 
of interest,  therefore  to de termine  the  influence t h a t  
var ious dextraI1 combinat ions  had on cellular electro- 
phoret ic  mobil i ty ,  and to de termine  if e lectrophoret ic  
mobi l i ty  could be correlated wi th  an earlier work  on 
oxygen  consumpt ion  s. 

Materials and methodsl Male H o l t z m a n  rats, 42 days 
old, were used in all  exper iments .  Animals  were killed 
by  a sharp blow to the  base of the skull and cells were 
obta ined  f rom the  bone mar row of the  2 femora and 
tibiae. 10 animals  were used, and 10 measurements  of 
10 cells were made  f rom each animal .  

Dex t r an  solutions of 1, 3, and 5% were prepared wi th  
39,500 molecular  weight  dex t ran  (lot 8, 687, P, harmacia ,  
Sweden). One, 3, and 5% dex t ran  solutions were prepared 
using 139, 000 tool. wt. clinical grade H dex t ran  (lot H 1158, 
Pharmachem,  Pennsylvania)  and 228,000 tool. wt.  clinical 
grade H H  dex t ran  (lot H H  82262, Pharmachem) .  The  
dext rans  were pu t  into solution in Tyrode ' s  medium.  The 
osmolar i ty  of the  Tyrode ' s  med ium and different  dex t ran  
solutions was adjus ted  to 310 mOsm/1 wi th  NaC1 and the 
p H  adjus ted  to 7.35. 

De te rmina t ions  of cellular electrophoret ic  mobi l i ty  of 
ma tu re  e ry throcytes  were made  using a microelectro-  
phoresis appara tus  modif ied f rom tha t  described by  BERN- 
STEIN e t  al. 4. 

Results. Elect rophore t ic  mobi l i ty  of mature  erythro-  
cytes in the  var ious dex t ran  solutions, isologous serum, 
and Tyrode ' s  med ium is shown in the  Figure.  Cellular 
e lectrophoret ic  mobi l i ty  is expressed in re la t ive  pract ical  
units. Dete rmina t ions  of cellular electrophoret ic  mobi l i ty  
was l imi ted  to ma tu re  ery throcytes  because this was the  

Mobility of Rat Bone Marrow Erythrocytes 

only cell t ype  t h a t  could be identif ied wi th  cer ta in ty  in 
unsta ined bone mar row cell prepara t ions  using phase and 
darkfield microscopy. 

Ery th rocy tes  of bone marrow suspended in isologous 
serum had the  lowest re la t ive  electrophoret ie  mobi l i ty  
whereas 5% 39,500 molecular  weight  dex t ran  med ium 
produced the  greatest  cellular re la t ive  electrophoret ic  
mobil i ty .  

Similar  e lectrophoret ic  mobil i t ies  were displayed by  
cells in tyrodes  and the  1% 228,000 molecular  weight  
dex t ran  suspending medium.  I t  was found t h a t  as the  
molecular  weight  of the dex t ran  suspending med ium was 
increased, the  cellular mobi l i ty  decreased. However ,  as 
the  concent ra t ion  of a specific molecular  weight  dext ran  
was increased the  cellular mobi l i ty  increased. 

Discussion. The da ta  repor ted  here indicates t ha t  cells 
incubated  in med ium conta in ing dex t ran  have  a greater  
cell mobi l i ty  t han  do cells incubated  in ei ther  Tyrode ' s  
or serum suspending medium.  I t  is of interest  to note  t h a t  
in the  art if icial  media  combinat ions  the  cell mobi l i ty  is 
increased f rom 2 to 10 t imes  as much  as t ha t  found ill 
serum. Most probably  the  cellular e lectrophoret ic  mobi l i ty  
of the  cells in serum and in the  artificial  suspending med ium 
is the  result  of different  factors. The  factors t ha t  need to 
be considered here are:  Agglut inat ion,  sed imenta t ion  
veloci ty,  surface charge, and the  dielectric of the  sus- 
pending medium.  

Cellular aggregat ion occurs wi th  dext rans  of 70,000 and 
greater  molecular  weight,  whereas e ry th rocy te  disaggrega- 
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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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