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Degranulat ing  Activity in Hybrid Cells Derived f rom Rat Peritoneal  Mast  Cells and Ehrlich Ascites 
T u m o r  Cells 
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Summary. Fusion  of ra t  m a s t  cells and Ehr l i ch  ascites t u m o r  cells was med ia ted  by  H V J .  Compound  48/80-induced 
degranu la t ion  occurred in the  fused cells fo rmed f rom two m a s t  cells and  one t u m o r  cell, bu t  no t  in the fused cells f rom 
one m a s t  cell and two or more  t u m o r  cells. 

Numerous  b iochemical  and pharmacologica l  s tudies  
have  been  made  on the  mechan i sm of h i s t amine  release 
f rom m a s t  cells, bu t  t he  detai ls  have  no t  been fully elu- 
c idated.  This  is especially t rue  regarding its correlat ion 
wi th  t he  func t ion  of t he  cell membrane ,  the re  being 
ha rd ly  any  work  o the r  t h a n  morphologica l  studies2, 3. 
The p resen t  s tudies  were u n d e r t a k e n  in order  to see tile 
effect  of changes  in the  composi t ion  of cell membrane ,  
and  in t he  conformat ion  of the  m e m b r a n e  on the  his ta-  
mine-re leas ing abi l i ty  of m a s t  cells. For  th is  purpose,  the  
t echn iques  for somat ic  cell hybr id iza t ion  4, 5, which  are 
supply ing  valuable  in fo rmat ion  for biological research,  
including genetics,  was used. 

Material and methods. Mast  ceils were isolated from the  
r a t  per i tonea l  fluid by  the  gum arabic  dens i ty  gradient  
cen t r i fuga t ion  6 and  washed  twice wi th  phospha te -bu f -  
fered saline (PBS) (154 m M  NaC1, 2.7 m M  KC1, 0.9 m M  
CaC12 and  6.7 m M  KH2PO4-Na2HPO 4, p H  7.2). Ehr l ich  
ascites t u m o r  cells (ETC) were ha rves t ed  f rom the  abdo-  
men  of ddD mice. The hemagg lu t ina t ing  virus  of J a p a n  
(HVJ)-z  s t ra in was p ropaga ted  in e m b r y o n a t e d  eggs 7. 
H y b r i d  cells of the  mas t  cell and ETC were ob ta ined  as 
follows; ca. 5 • 105 each of mas t  cells and ETC suspended 
in 0.9 ml  of P B S  in a centr i fuge tube  was mixed  0.1 ml of 
10,000 H A U  of H V J .  Af ter  incuba t ion  at  2~ for 5 min,  
the  mix tu re  was cent r i fuged at  40 g for 2 min  and 0.5 ml  
of the  s u p e r n a t a n t  was r emoved  wi th  a p ipe t t e  and dis- 
carded,  and  the  residual  mix tu re  was incuba ted  at  37~ 
for 20 min  wi th  shaking ill a wa te r -ba th .  In  the  case of 
fused cells consis t ing of only mas t  cells, ETC was no t  
included. 

Results and discussion. Figure 1 shows the  fusion of 
mas t  cells. Most  of t h e m  were fusions of 2-3 cells, and  
those  of more  t h a n  5 cells were rare. Addi t ion  of tile his- 
t amine  releaser, compound  48/80 (1 tzg/ml) to  these fused 
cells resul ted  in the  ex t rus ion  of granules f rom fused 
cells, as in the  case of unfused cells (Figure 1 b). Figure 2 
shows the  fused cell (ME cell) of m a s t  cell and  ETC, in 
which  charac ter i s t ic  granules of mas t  cells were seen 
under  the  phase -con t ra s t  microscope.  W h e n  these  ME 
cells were s ta ined  wi th  Toluidine Blue, me tach romas ia  of 
m a s t  cell granules was observed in one side of fused cells, 
b u t  such me tach romas i a  was no t  observed in ETC. 

W h e n  c o m p o u n d  48/80 was added  to ME cells, de- 
g ranula t ion  occurred in the  fused cells fo rmed from 2 
m a s t  cells and 1 ETC (Figure 3a) b u t  no t  in t he  fused cell 
fo rmed f rom 1 m a s t  cell and  1 ETC, or even if it  did oc- 
cur, degranu la t ion  was no t  so marked .  Degranula t ion  was 

Fig. 1. Degranulation from fused mast cells. • 1140. a) Fused mast 
cells after 20 min of incubation at 37 ~ b) Degranulation by com- 
pound 48/80 (1 [xg/mt). 

Fig. 2. Fusion of a mast cell and ETC. • 960. Toluidin Blue was 
added after fusion. Metachromasia (arrow) appears in one area of 
the fused cell. 
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ent i re ly  absen t  in fused cells formed f rom 1 m a s t  cell and  
2 or more  EETC. Disappearance  of th is  degranula t ing  
ac t iv i ty  was seen 10 min  af ter  incuba t ion  a t  37~ when  
fusion was still no t  comple ted .  

These observa t ions  indicate  t h a t  the  reac t iv i ty  of the  
mas t  ceils to a h i s t amine  releaser changed  according to  
the  change  in the  m e m b r a n e  compos i t ion  of m a s t  cell. 
I n  the  fusion of cells b y  virus,  it  has  been  repor ted  t h a t  
the  m e m b r a n e  lipids of fusing cells undergo in te rmix ing  
wi th in  5 min 8, so i t  is considered t h a t  a m e m b r a n e  lipid 
bi layer  of a new compos i t ion  is fo rmed in the  ME cells. 
We  have  found the  co mp o u n d  48/80 binds  specifically 
wi th  acidic phosphol ip ids  ~, such as phosphat idy lser ine ,  
phosphat idyI inos i toI  and phospha t id i e  acid;  it  was pre- 
sumed t h a t  the  b inding  si te of this  h i s t amine  releaser  on 
the  m a s t  cell would be the  acidic phosphol ip ids  in its 
membrane .  I t  seems possible t h a t  the  specific composi t ion  
of the  m e m b r a n e  lipids, including acidic phosphol ipids ,  
in the  m a s t  cells is forming  a receptor  for compound  
48/80. Based on th is  view, d i sappearance  of the  degranu-  
la t ing ac t iv i ty  b y  the  fusion of m a s t  cells wi th  ETC is 
p robab ly  due to the  dissociat ion of the  receptor  of com- 
pound  48/80 by  changes  in the  composi t ion  and dis t r ibu-  
t ion of m e m b r a n e  lipids in mas t  cells, a l though  it is 
considered t h a t  loss of degranu la t ing  ac t iv i ty  m a y  also 
be a t t r i bu t ed  to mixing  of cy toplasmic  factors.  

Fig. 3. Reactivity of ME ceil to compound 48/80. a) Degranulation 
from a hybrid cell derived from 2 mast cells and 1 ETC (arrow}. 
b) No degranulation from a hybrid cell formed from 1 mast cell 
(arrow} and 3 ETC. Degranulation from an adjacent mast cell was 
observed. 
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The Circadian Rhythm of Oviposition in Drosophila melanogaster: A Genetic Latitudinal Cline in 
Wild Populations 
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S u m m a r y .  U n d e r  l abora to ry  condi t ions  w i th  a pho tope r iod  of 12 h a t  a l ight  in t ens i ty  of abou t  1100 lux, Drosophila 
melanogasler s t ra ins  of d i f fe rent  la t i tudinal  origin showed signif icant  differences in oviposi t ion r h y t h m .  These genet ic  
differences follow a cline and m a y  have  an a d a p t a t i v e  value. 

Behavioura l  genet ic  var ia t ions  are p robab ly  of grea t  
impor t ance  in evo lu t ionary  processes 2,a. Such changes  
m a y  be s ignif icant  for the  in i t ia t ion of sexual  isolat ion 
and  also for the  divers i f icat ion in to  ecological niches. 

In  Drosophila,  oviposi t ion  r h y t h m  is a conven ien t  t r a i t  
for charac ter iz ing  one behavioura l  aspect  of species or 
popula t ions  4. Oviposi t ion recordings can be easily made  
on an hour ly  basis  and give h ighly  reproducible  resul ts :  
the  average curve,  typ ica l  of a given strain,  is r ep roduced  
a lmos t  exac t ly  in successive and i n d e p e n d e n t  experi-  
men t s  5. 

Prev ious  works  6,7 have  d e m o n s t r a t e d  t h a t  D. melano- 
gaster wild popu la t ions  exh ib i t  genetic la t i tudina l  clines 
for cer ta in  b iomet r ica l  t ra i t s  (adult  fresh we igh t  and 

femaIe ovariole number)  and for a physiologicaI trait ,  
alcohol tolerance.  Since behavioura l  differences are 
p ro b ab l y  more  di rec t ly  l inked to  fitness,  we decided to 
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