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p r o g e n y  ave rages  (Table, b a n d  c) were s l igh t ly  lower t h a n  
pred ic ted ,  b u t  i t  is l ikely t h a t  some t r a p p i n g  of v iab le  
e m b r y o s  occur red  in  oo thecae  c o u n t e d  as ' p r o d u c t i v e ' .  
Th i s  could also a c c o u n t  for t he  ave rage  of 6.8 of fspr ing  in 
d, in  w h i c h  crosses b e t w e e n  i n t e r c h a n g e s  w i t h  r a n d o m  
d i s j unc t i on  were  expec t ed  to ave rage  ca. 9-10 n y m p h s /  
ootheca .  Also th i s  for reason,  i t  seems l ikely t he  l e t h a l i t y  
e s t i m a t e  of 82% is s o m e w h a t  high.  The  l e t h a l i t y  e x p e c t e d  
f rom crosses b e t w e e n  2 t r an s l oca t i ons  w i t h  r a n d o m  dis- 
j u n c t i o n  is 7 5 % .  

W e  c a n n o t  ye t  a c c o u n t  for t he  lack of p r o d u c t i v i t y  a n d  
a p p a r e n t  h i g h  l e t h a l i t y  in crosses of t he  doub le  he te rozy-  
gore  of T(2 ;  11)Cu; T(9;  ?) (Table,  e). T he  d a t a  sugges t  an  
u n e x p e c t e d l y  low p r o d u c t i o n  of b a l a n c e d  gam e t e s  al-  
t hough ,  in  t he  single s tock  of T(9 ;  ?), a l t e r n a t e  d i s j unc t i on  
is f avo red  in t he  males.  F r o m  t h e  d a t a  p r e sen t ed  i t  appea r s  
t h a t  d i s j u n c t i o n  and  l e t h a l i t y  in  t he  T(3 ;12)  doub le  
could be  p red ic t ed  on  t he  bas is  of t he  cha rac te r i s t i c s  of 
t h e  single stocks,  b u t  t h i s  is n o t  t r ue  for t h e  T(9;  ?) 
crosses. 

F r o m  t h e  s t a n d p o i n t  of genet ic  control ,  t h e  m o s t  im-  
p o r t a n t  e s t i m a t e  is t h e  ave rage  r e p l a c e m e n t  pe r  pa i r  
ba sed  on  t he  t o t a l  p a r e n t a l  g roup  (Table,  col, 7). I t  
appea r s  t h a t  t h e  m a x i m u m  effect  possible  f rom in i t ia l  
releases of T ( 2 ; l l ) C u ;  T(3 ;12)  males  (c) wou ld  be  a 
s ign i f ican t  r e t a r d a t i o n  of p o p u l a t i o n  g rowth .  A l t e r n a t i v e -  
ly, t h e  doub le  he t e ro zygo t e  T(2;  11)Cu; T(9;  ?) (e) could  
cause  n e a r l y  comple t e  p o p u l a t i o n  suppress ion .  B o t h  t h e  

h ighe r  l e t h a l i t y  a n d  s te r i l i ty  f rom e m b r y o n i c  t r a p p i n g  
would  e n h a n c e d  t he  effects  of i n t r o d u c t i n g  such  double  
he t e rozygous  s tocks  over  those  us ing  single t r ans loca t ions ,  
a n d  m a y  t h e r e b y  pa r t i a l ly  ove rcome  t h e  lack of f i t  t r a n s -  
loca t ion  homozygo tes .  The  ef fec t iveness  of th i s  a p p r o a c h  
would  v a r y  accord ing  to t h e  p a r t i c u l a r  s tocks  invo lved .  
F r o m  the p r e s e n t  da ta ,  i t  appea r s  t h a t  p o p u l a t i o n  Sup-  
press ion  could  be  ach ieved  b y  us ing  s tocks  c o m b i n i n g  
two i n t e r c h a n g e s  w i t h  l i t t le  or no  d i rec ted  d i s junc t ion  in 
males,  p rov ided  t h e y  p rove  to  be  compe t i t ive .  

A second t y p e  of c o m b i n a t i o n  f rom wh ich  un ique  ad-  
v a n t a g e s  m i g h t  be der ived  is t he  doub le  he t e rozygo t e  of 
t r a n s l o c a t i o n s  h a v i n g  one c h r o m o s o m e  in  c o m m o n  (3- 
c h r o m o s o m e  doubles) .  ViabIe  game tes  fo rmed  fol lowing 
d i s j unc t i on  in t he  r ing-of-s ix  conf igura t ions  would  ca r ry  
one or t he  o the r  p a r e n t a l  i n t e r c h a n g e  1~ Thus ,  m a t i n g s  
would  be  s imi la r  to  those  of t r a n s l o c a t i o n  homozygo t e s  in  
t h a t  all o f fspr ing  would  be  he te rozygotes ,  a l t h o u g h  t he  
l a t t e r  would  be d iv ided  b e t w e e n  t he  2 p a r e n t a l  types .  Our  
f i rs t  a t t e m p t  to  deve lop  a 3 -chromosome double,  us ing  
T(2;  11)Cu w i t h  T(9;  ?), fai led due  to  c h r o m o s o m e  rots- 
iden t i f i ca t ion .  Never the less ,  t he  pr inc ip le  is va l id  a n d  
s tocks  are on h a n d  wh ich  can  be  used to t e s t  i t  n .  

10 C. R. BURNHAM, Discussion in Cytogenetics (Burgess Publ. Co., 
Minneapolis 1962), p. 1-375. 

11 M. H. Ross and D. G. COCHRAN, in Handbook o/ Genetics (Ed. 
R. C. KING; Plenum Publ. Co., New York 1975), vol. 3, p. 35. 
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Summary.  The  effect  of a wide  range  of c o n c e n t r a t i o n s  of oleic acid, oleyl a lcohol  a n d  oleic acid m e t h y l  es ter  on  lyso- 
soma l  s t a b i l i t y  h a s  been  s tud ied  u n d e r  b o t h  h y p o t o n i c  a n d  i soosmot ic  m e d i u m  condi t ions .  B o t h  oleic acid a n d  oleyl  
a lcohoI  e x h i b i t e d  a b iphas i c  i n t e r a c t i o n  p a t t e r n  w i t h  lysosomes;  s tab i l i z ing  a t  low c o n c e n t r a t i o n s  a n d  labi l iz ing a t  h i g h  
concen t r a t i ons .  Lysosome  l ab i l i za t ion  b y  t h e  es ter  requ i red  an  in i t ia l  lag period.  

M e m b r a n e  p r o t e c t i o n  b y  l ipid-soluble  d rugs  ha s  been  
obse rved  in e ry th rocy t e s ,  lysosomes a n d  e a t e c h o l a m i n e  
g rann ies  ~-~. The  s t u d y  of lysosomal  s t ab i l i za t ion  b y  an t i -  
i n f l a m m a t o r y  d rugs  is of special  in te res t ,  s ince lysosomal  
l ab i l i za t ion  and  leakage  of lysosomal  enzymes  are im- 
p l i ca ted  as i m p o r t a n t  fac tors  in  m a n y  i n f l a m m a t o r y  con-  
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Fig. 1. Effect of oleic acid (O--O), oleyl alcohol (0--0) and oleic 
acid methyl ester (D--[~) on the release of acid phosphatase from a 
lysosome-ric5 suspension. Lysosomes were incubated in 0.1 M su- 
crose, 0.01 M Na-Hepes buffer, pK 7, for 15 rain at 37~ 

dit ions.  Asses smen t  of lysosomal  s t ab i l i za t ion  b y  drugs  
has  usua l ly  been  car r ied  ou t  u n d e r  i soosmot ic  m e d i u m  
condi t ions .  I n  o rder  to  h a v e  a mean ing fu l  degree of d a m -  
age to lysosomal  l a t ency  in con t ro l  lysosomal  suspen-  
sions, t he  suspens ions  h a d  to be exposed to  u n f a v o u r a b l e  
condi t ions ,  i.e. p ro longed  i n c u b a t i o n  a t  37~ or 45~ 6-s 
or acid p H  5-7. U n d e r  these  condi t ions ,  ex t ens ive  d a m a g e  
to m e m b r a n e  s t r u c t u r a l  c o m p o n e n t s  m i g h t  be  b r o u g h t  
a b o u t  as a r e su l t  of hydro lys i s  b y  t h e  lysosomal  e n z y m e  
composi te .  

1 Acknowledgment. We should like to tl{ank Mr. DAVID GINZBURG 
for the assistance he gave us during the 3 months he spent at our 
department as a summer student. 
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I n  t he  p re sen t  s tudy ,  we h a v e  a d o p t e d  t he  s y s t e m  of 
exposure  of lysosomal  suspens ions  to t he  t e s t  c o m p o u n d s  
u n d e r  mi ld  h y p o t o n i c  condi t ions .  RAz a n d  LIVNE" h a v e  
s tud ied  t he  d i f fe rent ia l  effect  of C~8-fatty acids, a lcohols  
a n d  m e t h y l  es ters  on t he  s t ab i l i za t ion  of e r y t h r o c y t e s  
aga ins t  h y p o t o n i c  lysis. I t  was  of i n t e r e s t  to  assess t he  
degree of para l le l i sm t h a t  can  be d r a w n  be t w een  th i s  
sys t em a n d  t he  lysosomal  sys tem.  
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Fig. 2. Time course of acid phosphatase release from lysosomes upon 
exposure to 10 -~ M oleic acid (�9169 oleyl alcohol (A A) and 
oleie acid methyl ester ([2--[2). Control ($--$), 1% methanol in 
0.25 M buffered sucrose. Incubation was carried out at 37~ 
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Fig. 3. Effect of 10 -4 M oleic acid on free and available acid phospha- 
tase activityin alysosome-rieb suspension. Lysosomes were suspended 
in either 0.25 M buffered sucrose (circles) or 0.25 M polyethylene 
glycol (triangles). (�9169 and (&--A) denote free activity, (0--0)  
and (A--A) available activity. LysosomaI suspensions were incu- 
bated for 15 rain at 37~ 

r 

s 10C 
"5 

8c 
,_> 

6c 

=~ 4c 

c~ 20 
"tD 

o ~ 0' 
,t- 0.20 0.10 

Concentration (/v/) 

Fig. 4. The osmotic properties of lysosomes suspended in sucrose 
(�9169 or in polyethylene glycol (0--0).  Suspending media were 
buffered with 0.01 M Na-Hepes, pH 7. Incubation was carried out 
for 15 min at 37~ 

Materials and methods. Male CR s t r a i n  r a t s  (100-300 g) 
were s t a r v e d  for 16-24 h a n d  kil led b y  skull  f rac ture .  
Livers  were excised a n d  r insed  w i t h  ice cold 0.45 M 
sucrose, 0.5 m M  in E D T A ,  p H  7.2. The  l ivers  were 
minced,  homogen ized  a n d  sub jec t ed  to d i f fe ren t ia l  cen- 
t r i f uga t ion  as descr ibed  1~ S tock  lysosomal  suspens ions  
cons is ted  of 24 m g  p ro te in /ml .  

The  effect  of t he  t e s t  compounds ,  oleic acid, oteyl  
a lcohol  and  oleic acid m e t h y l  es ter  (Sigma),  on t he  l a t ency  
of acid p h o s p h a t a s e ,  a lysosomal  m a r k e r  enzyme,  was  
assessed us ing  p - n i t r o p h e n y l  p h o s p h a t e  as subs t r a t e .  
Al iquo ts  (20 txl) f rom s tock  lysosomal  suspens ions  were 
d i lu ted  in to  1 ml  of 0.1 M or 0.25 M of sucrose buf fe red  
w i t h  10 m M  of Na-Hepes ,  p H  7 (Sigma) c o n t a i n i n g  e i the r  
10 F1 of m e t h a n o l  or 10 F1 of t h e  t e s t  c o m p o u n d  dissolved 
in m e t h a n o l .  Af te r  an  i n c u b a t i o n  per iod  (specified in t he  
legends),  t o t a l  acid p h o s p h a t a s e  a c t i v i t y  in a l iquots  of t he  
suspension,  as well  as n o n - p a r t i c u l a t e  a c t i v i t y  released to 
the  med ium,  were m e a s u r e d  as descr ibed 10,11. E a c h  exper-  
i m e n t a l  cond i t ion  was r e p e a t e d  3-6  t imes  w i t h  d i f fe rent  
lysosomal  p repa ra t ions .  
Results and discussion. The  effect  of va r ious  c o n c e n t r a t i o n s  
of oleic acid, oleyl a lcohol  a n d  oleic acid m e t h y l  es ter  on  
the  leakage  of lysosomal  acid p h o s p h a t a s e  to  t he  m e d i u m  
is g iven  in F igure  1. U n d e r  t he  h y p o t o n i c  cond i t ions  used 
(0.1 M sucrose),  a b o u t  35% of t o t a l  lysosomal  acid phos-  
p h a t a s e  was released in to  t he  suspend ing  med ium.  A t  a 
c o n c e n t r a t i o n  of 10 -~ M,  oleic acid decreased  th i s  va lue  to  
a b o u t  20%,  whi le  b o t h  t he  a lcohol  and  t h e  es ter  h a d  h a v e  
no s tabi l iz ing  effect. A t  2 • 10-5 M,  oleyl a lcohol  e x h i b i t e d  
a s ign i f ican t  s tab i l iz ing  effect, acid  p h o s p h a t a s e  leakage  
was r educed  to  a va lue  of 25%.  A t  a c o n c e n t r a t i o n  of 
5 x 10-5 M,  b o t h  t he  acid a n d  t he  a lcohol  i nduced  ex tens ive  
acid p h o s p h a t a s e  leakage  to  t h e  med ium.  I t  is of i n t e r e s t  
t h a t  t h e  es ter  d id  no t  e x h i b i t  e i t he r  t h e  s tab i l i z ing  or t h e  
labi l iz ing effect  a t  t he  en t i re  r ange  of c o n c e n t r a t i o n s  t h a t  
h a v e  been  tes ted .  

The  p a t t e r n  and  t he  c o n c e n t r a t i o n  dependence  of t he  
b iphas i c  effect  of oleic acid a n d  oleyl a lcohol  confo rm to 
those  obse rved  in e r y t h r o c y t e s  9 a n d  in l iposomes 12. The  
h ighe r  s tab i l iz ing  p o t e n c y  of t he  acid over  t h a t  of t he  
alcohol  was  even  more  d r a m a t i c  in t h e  e r y t h r o c y t e  
sys t em where  oleic acid t o t a l l y  i n h i b i t e d  haemolys i s  w h e n  
con t ro l  e r y t h r o c y t e s  were 60% lysed. 

S tab i l i z ing  effects of l ip id-soluble  c o m p o u n d s  invo lve  a 
h y d r o p h o b i c  i n t e r ac t i on  of t he  s tab i l i ze r  w i t h  t h e  m e m -  
b rane ,  a n d  cor re la te  be s t  w i t h  t he  n o n - a q u e o u s / a q u e o u s  
p a r t i t i o n  coeff icient  t h a n  w i t h  a n y  o t h e r  p a r a m e t e r  of 
t he  molecules.  The re  is, however ,  i n v a r i a b l y  a p o i n t  a t  
wh ich  f u r t h e r  increase  in l ipid solubi  i t y  of a c o m p o u n d  
comple te ly  abol ishes  t h e  s tab i l i z ing  (as well  as t he  anaes-  
the t ic)  ab i l i ty  of t h e  compound .  Th i s  is k n o w n  as t he  
' cut -off '  effect  2. 

Oleic acid m e t h y l  es ter  has  a h i g h e r  o c t a n o l / w a t e r  
p a r t i t i o n  coeff ic ient  t h a n  t h a t  of t h e  acid or  t h e  a lcohol  9. 
I f  i ts  l ipid so lub i l i ty  classifies i t  a m o n g  t h e  c o m p o u n d s  
t h a t  h a v e  r eached  t he  'cut -off '  r ange  t h a n  i ts  i n a b i l i t y  to  
confer  m e m b r a n e  s t ab i l i z a t i on  m i g h t  de r ive  f rom t h e  
fac t  t h a t  v e r y  few molecules  are f o u n d  in t h e  m e d i u m  in a 
n o n a g g r e g a t e d  s ta te .  I n  such  a s i tua t ion ,  longer  exposi-  
t i on  t i m e  of t he  m e m b r a n e  to t h e  c o m p o u n d  m i g h t  be  
needed  in order  to  r e a c h  an  effect ive  c o n c e n t r a t i o n  in t h e  
m e m b r a n e .  

9 A. RAz and A. LIVNE, Bioehim. biophys. Aeta 311, 222 (1973). 
10 A. RAz, A. SC~{URR, A. LIVNE and R. GOLDMAN, Biochem. Phar- 

mac.  22, 3129 (1973). 
11 IR. GOLDMAN and F. NAIDER, Biochim. biophys. Acta 338, 224 

(1974). 
13 E. ALnANATY and A. LIVNE, Biochim. biophys. Acta 339, 146 

(1974). 



15.4. 1976 Specialia 449 

Figure  2 shows t h a t  whereas  t he  acid a n d  t h e  a lcohol  a t  
a c o n c e n t r a t i o n  of :t0 -4 M caused  a n  ex tens ive  r a p i d  lysis 
of lysosomes su spended  in 0.25 M sucrose, t h e  es ter  ex-  
h i b i t e d  i ts  ly t i c  effect  on ly  a f t e r  a n  i n c u b a t i o n  for  a 
per iod  longer  t h a n  15 min.  T he  r e m a r k a b l e  lag per iod  in 
the  lyric effect  of t he  es ter  could poss ib ly  ref lect  t he  need  
for i ts  hydro lys i s  w i t h i n  t h e  m e m b r a n e  d o m a i n  b y  lyso- 
somal  l ipases  or non-specif ic  es terases  p r io r  to  exe r t i ng  
organel le  damage .  I f  t h i s  is t he  case, t h e n  h i g h  local  con- 
c e n t r a t i o n  of free f a t t y  acid will be  t h e  cause  of lysosomal  
rup tu re .  U n d e r  cond i t ions  where  s p o n t a n e o u s  lysis  of 
lysosomes was r ecorded  (37~ p ro longed  incuba t ion ,  
0.25 M),  i t  is p laus ib le  t h a t  m e m b r a n e  phos pho l i p id  
hydro lys i s  w h i c h  b r ings  a b o u t  t he  release of free f a t t y  
acids, m a y  be  t h e  i n i t i a t o r  for t he  d a m a g e  to  organel le  
in t ac tness .  Lysolec i th in ,  t h e  second p r o d u c t  of phospho -  
l ipid hydrolys is ,  ha s  also been  s h o w n  to  h a v e  a b iphas ic  
effect  on  lysosomal  in t eg r i ty .  The  b iphas ic  effect  was  
obse rved  w h e n  lysosomes were exposed  to lyso lec i th in  
u n d e r  t he  same cond i t ions  as appl ied  for t e s t i ng  t he  effect  
of oleic acid (Figure  1) as well  as w h e n  lysosomes were 
exposed  to t he  p h o s p h o l i p i d  in 0.25 M sucrose for 2 h 
a t  37~ 

DE DUVE et  al. G sugges ted  t h a t  c o m p o u n d s  caus ing  
lysis to  lysosomes m a y  ac t  b y  i n i t i a t i n g  a sequence  of 
even t s  i nvo lv ing  a l t e red  p e r m e a b i l i t y  to  solutes,  osmot ic  
swel l ing a n d  rup tu re .  I n d u c t i o n  of changes  in  m e m b r a n e  
p e r m e a b i l i t y  m a y  lead to t he  p e n e t r a t i o n  of low molecu la r  
we igh t  s u b s t r a t e s  r ende r ing  t h e m  a v a i l a b l e  to  lysosomal  
enzymes ,  whi le  a h i g h  molecu la r  we igh t  solute  m a y  st i l l  
be  impe rmeab le .  Such  d i f fe ren t ia l  p e r m e a b i l i t y  changes  
h a v e  been  s h o w n  b y  BADENOCH-JONES a n d  BAUM la, who  
s tud ied  t he  effect  of p roges t e rone  on  t he  ava i l ab le  a n d  
free acid p h o s p h a t a s e  a c t i v i t y  of lysosomes suspended  
e i the r  in  sucrose or in p o l y e t h y l e n e  glycol (PEG, m.w. 
1000). 

W e  h a v e  t e s t e d  the  poss ib i l i ty  of d i f fe ren t ia l  pe rmeab i l -  
i t y  changes  in lysosomes exposed  to  10-* M of oleic acid. 

F igure  3 shows t h a t  w i t h i n  15 m i n  of exposure  to  oleic 
acid, 70% of t o t a l  acid p h o s p h a t a s e  a c t i v i t y  was non-  
p a r t i c u l a t e  whi le  100% of i t  was  a l r eady  avai lable .  Sus- 
p e n d i n g  the  organel les  in  0.25 M P E G  (m.w. 1000, Carb ide  
a n d  C a r b o n  Co., N.Y.)  led to  a r e d u c t i o n  in b o t h  t he  
ava i l ab le  and  free e n z y m e  ac t iv i ty .  A t  15 m i n  of exposure  
to  t he  acid, a b o u t  42% of e n z y m e  a c t i v i t y  was non-  
p a r t i c u l a t e  and  50% was  avai lable .  T h u s  lysosomes,  
suspended  in sucrose, r eac ted  to  oleic acid in t h e  same  
p a t t e r n  e x h i b i t e d  u p o n  exposure  to proges te rone ,  b u t  
P E G  did  n o t  seem to afford p roec t ion  aga ins t  r u p t u r e  b y  
oleic acid. 

The  o b s e r v a t i o n  t h a t  ava i l ab le  a c t i v i t y  in sucrose 
exceeds t h a t  in  P E G  (Figure  4) could  der ive  f rom an  
expec ted  dif ference in t he  in i t ia l  p roper t i e s  of lysosomal  
suspens ions  in t h e  two  media .  ALEXANDROWICZ 14 pre-  
sen ted  ev idence  t h a t  h igh  molecu la r  we igh t  p o l y e t h y l e n e  
glycols, a t  h igh  c o n c e n t r a t i o n s  in  so lu t ion  h a v e  h i g h  
osmot ic  coeff ic ients ;  i.e. an  increase  f rom 1 to 5 was 
recorded  for P E G  of 6000 molecu la r  weight .  Accord ing  
to  his  theory ,  0.25 M so lu t ion  of P E G  of a molecu la r  
we igh t  of a 1000 would  h a v e  a h ighe r  osmot ic  pressure  
t h a n  t h a t  of 0.25 M sucrose. The  sh i f t  in  the  osmot ic  
f rag i l i ty  curve,  obse rved  for lysosomal  suspens ions  in 
P E G  as c o m p a r e d  to those  in sucrose (Figure  4), is con- 
s i s t en t  w i t h  th i s  i n t e r p r e t a t i o n .  T h u s  in 0.25 M P E G  the  
lysosomes are expec ted  to s h r i n k  to  a ce r t a in  e x t e n t  a n d  
the re fo re  to  be less p rone  to  d a m a g e  b y  oleic acid. The  
v e r y  smal l  d i f ference in t he  va lues  of ava i l ab le  and  free 
acid p h o s p h a t a s e  in  P E G  solu t ions  implies  t h a t  t h e  pr i -  
m a r y  i n t e r ac t i on  w i t h  oleie acid suffices to  b r ing  a b o u t  
leakage  of enzymes  a n d  does n o t  invo lve  a c h a n g e  in 
p e r m e a b i l i t y  t h a t  al lows s u b s t r a t e  to  p e r m e a t e  whi le  
P E G  p e r m e a t i o n  is sti l l  r e t a rded .  

13 p. BADENOCH-JONES and H. 13AUM, Nature New Biol. 242, 123 
(1973). 

14 Z. ALEXANDROWICZ, J. Polym. Set. 40, 107 (1959). 
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Summary. I n  t h e  o l igochaete  Eisenia/oetida t h e  free amoebocy tes ,  once re leased in to  the  coelomic f lu id  were o b s e r v e d  
to r e m a i n  mi to t i ca l l y  ac t ive  fol lowing t he  t r a u m a  of rece iv ing  a b o d y  wal l  g ra f t  or wound .  

The re  is genera l  a g r e e m e n t  ~-5 t h a t  t he  p r ime  source  of 
e a r t h w o r m  coe lomocytes  is t he  l in ing  of t h e  coe lomic  
cav i ty .  However ,  d i s a g r e e m e n t  exis ts  as to  w h e t h e r  once 
free these  coe lomocytes  are capab le  of d iv id ing ;  severa l  
au tho r i t i e s  3, 6-s h a v e  i nd i ca t ed  t h a t  u n d e r  s t ress  t he re  is an  
increase  in t he  mi to t i c  a c t i v i t y  in t he  worm.  H o w e v e r  o n l y  
one a u t h o r  3 r epo r t ed  obs e r va t i ons  of m i t o t i c  f igures in  
free coeIomocytes ,  o the r s  6, 7 r epo r t ed  t h i s  increase  to  be 
associa ted  w i t h  t h e  coe lomocyte  s t e m  ceils only. Severa l  
p a p e r s  7, s h a v e  i nd i ca t ed  t h a t  cells in  t he  c ica t r ic ia l  t i s sue  
w h i c h  is r egene ra t i ng  and  d i f f e r en t i a t i ng  fol lowing t r a u m a  
also e x h i b i t  mi to t i c  ac t iv i ty .  C o n t r a r y  to  these  repor ts ,  
LIEBMANN e obse rved  no  m i t o t i c  a c t i v i t y  in  t he  free coe- 
lomocytes  and  be l ieved t h a t  t h e y  n e v e r  unde rgo  divis ion.  
This  l a t t e r  v iew was r e c e n t l y  s u p p o r t e d  b y  C o o r E ~  9 
who  agreed t h a t  m i to t i c  f igures were n e v e r  seen in coelo- 
mocytes .  

I n  a n  a t t e m p t  to  resolve th i s  p rob lem,  I e x a m i n e d  
coe lomocytes  for mi to t i c  figures,  in e a r t h w o r m s  w h i c h  h a d  
been  sub j ec t ed  to w o u n d i n g  a n d  a v a r i e t y  of g ra f t  com- 
b ina t ions .  

A u t o g r a f t s  us ing  Eisenia/oetida v a r  unicolor, al lograf ts  
us ing  E. /oetida v a r  typica a n d  v a r  unicolor a n d  xeno-  
g ra f t s  us ing  Lumbricus terrestris as t he  donor  a n d  E./oetida 
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