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not  to f ragments  af ter  chemical  degradat ion  of the  tri-  
t i a ted  molecules. 

The  findings in the  ra t  mater ia l  m a y  appear  less 
conclusive. Also here v e r y  few grains were located out-  
side the  t issue in the  sections. The background  label over  
the  sections, however ,  was significant  in all  exper iments ,  
p robab ly  indicat ing binding of 5-HT to tissue components .  
The I ibroblasts  were easily identified.  However ,  only  ca. 
3 -5% of the  f ibroblasts  possessed increased numbers  of 
grains, and then  mos t ly  over  the  nuclei. F igure  2 shows 
labelled f ibroblasts  f rom subcutaneous  tissue, and Figure  
3 one f rom a tendon.  

In  the  At lan t ic  hagfish, most  f ibroblasts  ev iden t ly  
ac t ive ly  concent ra te  5-HT, and the  5-HT rapidly  accumu-  
lates in thei r  nuclei.  In  the  rat,  however ,  only  compara t ive -  
ly few fibroblasts  (and nuclei) appear  to  t ake  up 5-HT. 
This m a y  be due to  real  species differences. Another  pos- 
sibil i ty is t h a t  the  abi l i ty  to accumula te  5 -HT is associated 
wi th  one cer ta in  phase of the  cell cycle, which is shorter  
in ra t  f ibroblasts  t h a n  in those of hagfish. Still  ano ther  
explana t ion  is t h a t  a pos tu la ted  t ranspor t  mechan i sm of 

5-HT into f ibroblasts  and thei r  nuclei in the  ra t  mater ia l  
has remained  largely sa tura ted  wi th  non-radioac t ive  
5 -HT during the  incubat ion.  

Al though  m a n y  aspects thus  need fur ther  analysis, the  
present  p re l iminary  findings indicate  t h a t  I ibroblast  
nuclei  m a y  take  up 5-HT. Also steroid hormones  (see 
O'~V[ALLEY and MEANS 7) appear  to media te  thei r  effect 
on prol i ferat ion and division of t a rge t  cells by  direct  
act ion on nuclei. A similar  mechan ism for the  act ion of 
5-HT on f ihroblasts  m a y  explain the  observed effect on the  
growth  of cul tured fibroblasts  4,5. Such a mechan i sm of 
act ion of 5- t tT  in the  organism m a y  a t t r ibu te  an impor-  
t a n t  addi t ional  role to the  large amount s  of 5-HT being 
present  normal ly .  I n  addit ion,  i t  points  a t  possible roles 
for 5-~IT from mast  cells and blood platelets,  for ins tance 
dur ing hemostasis  and in heal ing of wounds and scar 
format ion.  

7 B. W. O'MALLEY and A. R. 1KEAts, in The Cell Nucleus (Ed. H. 
Busc}{; Academic Press, New York 1974), p. 379. 
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Summary. Produc t iv i t y  in crosses invo lv ing  two independent  reciprocal  t ranslocat ions in Blattella germanica are 
reported.  Le tha l  effects alone could no t  account  for the  reduct ions  in ha tch  since comple te ly  unproduc t ive  crosses 
occurred frequent ly .  The  l a t t e r  are a t t r ibu ted  to the  inab i l i ty  of reduced numbers  of viable embryos  to force open the  
egg case. The  implicat ions  for genetic  control  of the  jo in t  dominan t  effects f rom embryonic  t r app ing  and trans]ocat ion 
semister i l i ty  are discussed. 

The  possibi l i ty  of using reciprocal  t ranslocat ions  for 
control  of the  German cockroach, Blattella germanica (L.), 
is under  inves t iga t ion  in our labora tor ies< In t roduc t ion  
of a single t rans loca t ion  into l abora to ry  popula t ions  
ef fec t ively  re tards  popula t ion  growth  s,4. However ,  a 
much  g rea t e r  inhibi t ion  is expected  f rom the  use of 
double t rans loca t ion  stocks 5. A first  measure  of product i -  
v i t y  in crosses invo lv ing  two t ranslocat ions  has been 
obta ined  using T(2; 11) Cu in combina t ion  wi th  2 o ther  
stocks:  T(3;12) and t h a t  ident i f ied prev ious ly  as 
T ( 9 ; l l ) ~ , <  The la t t e r  is referred to t h roughou t  th is  
paper  as 'T(9;  ?)', for reasons expla ined below, High  
le tha l i ty  was associated wi th  the  double t rans locat ions  
and resul ted in s t r iking reduct ions  in the  numbers  of 
progeny.  The  combined  le thal  effects  of 2 t ranslocat ions  
could no t  account  for the  s ter i l i ty  (non-hatch),  which 
reached 94% in one set  of crosses, and an addi t ional  
mor ta l i ty -caus ing  factor  is repor ted  here. 

Each  of the  t rans locat ions  noted  above  has somewhat  
different  characterist ics.  Briefly, me taphase  I chromo-  
some dis junct ion is r andom in heterozygous T(2; 11) Cu 
males and, presumably ,  in (T9; ?) females since ha t ch  
averages in crosses to wild type  are close to the  expected  
5 0 % <  T(2; 11)Cu females are sterile. Al te rna te  disjunc- 
t ion occurs in about  60% of the  cells f rom T(9; ?) males 6. 
This  agrees wi th  an average  ha tch  of 58%. H a t c h  in 
T(3; 12) males and females is e s t imated  a t  60-62%,  bu t  
dis junct ion is a l t e rna te  in more than  70% of the  cells 
in he terozygous  ma lesh  These differences account  for 
some of the  results presented f rom crosses invo lv ing  2 
t ranslocat ions.  

T(9;?)  and T(3;12) are main ta ined  in backcross 
systems to the  closely-l inked markers  ruby  eye (ru) and 
hooded p rono tum (hd), respect ive ly  6, 7. In  these systems, 
> 98% of the  phenotypica t ly  normal  progeny are t rans-  
locat ion heterozygotes  ( T / + ) .  T(2;11)Cu is ident i f ied by  
its cur ly-wing pheno type  s. In  order  to ob ta in  phenotypi -  
cal ly dis t inct  double heterozygotes ,  2 stocks of T(2; 11)Cu, 
one homozygous  for ru and the  o ther  for hd, were deveI- 
oped. F r o m  the  former,  Cu males were selected and crossed 
to T(9; ?) females (T + / +  ru). Progeny  wi th  normal  eye 
color and curly wings were assumed to  be  double  t rans-  
locat ion heterozygotes .  T ( 2 ; l l ) C u ;  T(3;12) double  
heterozygotes  were developed Similarly, using the  
T(2,  11)Cu, hd/hd stock. 

Cytological  examina t ion  of mate progeny was made  to 
ver i fy  the  presence of bo th  t ranslocat ions.  As expected,  
T(2; l l )Cu;  T(3;12) pachytene  cells showed 2 separate  
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Hatch data from crosses involving one or two transloeations 

Specialia EXPERIENTIA 32/4 

Parental cross No. of No sterile Sterility Avg. prog./ Lethality Avg. prog./ 
matings matings ~ ( % ) productive pair (%) total pair 

a) T(2; ll)Cuc~ X -[-[+ ~ lZ 
b) T(2; l l )Cud ~ X T(3;12) ~ 27 
c) T(2;ll)Cu; T(3;12) d' X + / + ~  42 
d) T(2; l l )Cu~ XT(9; ?)~ 38 
e) T(2; l l )Cu;T(9;?)~ X + / +  ~ 18 

f) + / +  ~ X + / +  ~ (control) 12 

6 50 19.9 ~: 1.5 50 10.0 
17 63 10.9 i 1.4 73 4.0 
24 57 11.9 -4- 0.8 70 5.5 
26 68 6.8 4- 0.9 82 2.1 
17 94 4.0 b 90 0.2 
0 0 40.0 :::t: 0.7 0 40.0 

~Crosses with no hatch due to lethality and embryonic trapping, b Progeny from a single pair. 

cross conf igu ra t ions  (Figure a). Charac te r i s t i c s  of t h e  
single stocks6, 7, were e v i d e n t  in t h a t  t he  conf igu ra t ion  
was m a i n t a i n e d  as a r ing  in T(3 ;12)  b u t  s epa ra t ed  fre- 
q u e n t l y  in to  chains-of - four  in  T(2 ; 11) Cu (Figure b). Two 
a b e r r a n t  cells were obse rved  in wh ich  t he  ch romosomes  
fo rmed  a r ing-of -e ight  (Figure c). A p p a r e n t l y  each  t r a n s -  
loca t ion  fo rmed  a cha in-of - four  which  s u b s e q u e n t l y  
jo ined  a t  t he  ends,  poss ib ly  due  to c h r o m o s o m e  st ickiness.  
In  t he  double  s tock  w i t h  T(2;  l l ) C u  and  T(9;  ?), c o m m o n  
i n v o l v e m e n t  of c h r o m o s o m e  11 shou ld  h a v e  resu l ted  in 
f o r m a t i o n  of a r ing-of-six.  In s t ead ,  2 s epa ra t e  r ing  con- 
f igura t ions  were obse rved  (Figure  d). A p p a r e n t l y ,  t h e  
iden t i f i ca t ion  of c h r o m o s o m e  11 in 'T (9 ;11 ) '  was  in- 
correct .  Therefore ,  t he  des igna t ion  'T{9; ?)' is used herein ,  
p e n d i n g  def in i t ive  ident i f ica t ion ,  of t h e  second chromo-  
some. 

Testes squash preparation from nymphal German cockroaches. 
a) Pachytene cell showing separate T(2;ll)Cu and T(3;12) cross 
configurations, b) Same at diplotene with T(2;t t)Cu showing,a 
chain-of-four, c) Aberrant cell with a ring-of-eight, d) Cell with 
separate rings-of-four from T(2; l l)Cu and T(9; ?). • 1000. 

T h e  d a t a  r epo r t ed  here  are f rom f i rs t  oo thecae  only,  
because  wi ld - type  females  crossed to  T(2 ;  11)Cu males  d id  
n o t  p roduce  second ootheace.  Dissect ions  r evea led  t h a t  
f u r t h e r  egg m a t u r a t i o n  did  n o t  occur.  Th i s  is especial ly  
n o t e w o r t h y  since s t e r i l i t y  in  Cu females  is also assoc ia ted  
w i t h  i m m a t u r e  ovaries.  

T h e  crosses in  w h i c h  p r o d u c t i v i t y  was m e a s u r e d  are 
l is ted in t h e  Table ,  col. 1. Oo thecae  f rom u n p r o d u c t i v e  
m a t i n g s  were e x a m i n e d  for fe r t i l i za t ion  a n d  l e tha l  effects, 
i.e., for e m b r y o n i c  d e v e l o p m e n t  a n d  t h e  presence  of dead  
embryos .  P r o g e n y  were ave raged  b o t h  w i t h  respec t  to  t he  
t o t a l  n u m b e r  of p a r e n t a l  pa i r s  used a n d  t h e  n u m b e r  of 
p r o d u c t i v e  pairs.  Th i s  d i s t i nc t ion  is v e r y  i m p o r t a n t ,  a n d  
i ts  e x p l a n a t i o n  invo lves  t h e  a d d i t i o n a l  m o r t a l i t y - c a u s i n g  
fac to r  m e n t i o n e d  above .  H i g h  l e t h a l i t y  h a s  a s econda ry  
effect  w h i c h  is t h a t  sma l l  n u m b e r s  of v iab le  e m b r y o s  in a n  
oo theca  are o f ten  t r a p p e d  inside a n d  c a n n o t  escape. 
Th i s  is a p p a r e n t l y  t h e  r e su l t  of t h e  r educed  n u m b e r  of 
v iab le  e m b r y o s  wh ich  are u n a b l e  to  genera te  e n o u g h  
pressure  to  force open  t h e  keel of t h e  egg case 7o 9. Because  
of th i s  factor ,  large n u m b e r s  of m a t i n g s  m a y  be  com- 
p le te ly  u n p r o d u c t i v e .  Thus ,  e m b r y o n i c  t a p p i n g  exer t s  a 
d o m i n a n t  effect  on  p r o d u c t i v i t y ,  a u g m e n t i n g  t h e  semi-  
s te r i l i ty  of t r a n s l o c a t i o n  he te rozygotes .  Since t h i s  ef fec t  
has  n o t  p rev iou l sy  been  m e a s u r e d  in crosses w i t h  e i the r  
s ingle  or double  he te rozygote ,  t h e  crosses l is ted were m a d e  
to eva lua t e  i ts  s ignif icance in b o t h  s i tua t ions .  

T h e  d a t a  on n o n - h a t c h  due  to  e m b r y o n i c  t r a p p i n g  are 
s h o w n  in  t h e  Table ,  cots. 3 a n d  4. Crosses of t h e  s ingle 
s tock  (a) sugges t  t h a t  a l e t h a l i t y  of 50% m a y  resu l t  in  
comple te  s t e r i l i t y  in  a p p r o x i m a t e l y  one-ha l f  of t h e  
mat ings .  Of course, th i s  e s t i m a t e  m u s t  be  s u b s t a n t i a t e d  
b y  c o m p a r a t i v e  d a t a  f rom o the r  s tocks  w i t h  r a n d o m  
dis junc t ion .  However ,  t h e  f r e q u e n c y  of s ter i le  m a t i n g s  
ev i d en t  in  crosses i nvo lv ing  2 i n t e r c h a n g e s  (b-e)  leaves  
no  ques t ion  as to  t h e  i m p o r t a n c e  of t h e  e m b r y o n i c  t r a p -  
p ing  effect  to  gene t ic  con t ro l  measures .  I t  is respons ib le  
for t h e  m a r k e d  differences  b e t w e e n  t h e  two  p r o g e n y  
averages  in t h e  t r a n s l o c a t i o n  crosses (cols. 5 a n d  7, a-e) .  

P r o g e n y  averages  based  on  p r o d u c t i v e  pa i r s  p rov ide  
an  e s t ima te  of t h e  a c t u a l  t r a n s l o c a t i o n  l e tha l  effects, 
i.e., t hose  due  to  u n b a l a n c e d  game tes  (Table,  cols. 5 and  
6). L e t h a l i t y  in  crosses of t h e  single s tock,  T(2 ;  11)Cu 6 
(a), was close to  t h e  50% typ ica l  of th i s  in t e rchange .  
L e t h a l i t y  in  crosses i nvo lv ing  T(3 ;12)  (b a n d  c) were  
m a r k e d l y  less t h a n  in t h e  T(9;  ?) crosses (d a n d  e), 
ref lec t ing t h e  h ighe r  f r equency  of a l t e r n a t e  d i s j u n c t i on  
in T(3;  12). Calcu la t ions  based  on  ear l ier  h a t c h  d a t a  for  
T(3 ;12)  i nd i ca t ed  t h a t  1. crosses b a n d  c wou ld  give 
s imi la r  resu l t s  a n d  2. p r o g e n y  averages  based  on  p roduc -  
t ive  pa i rs  would  r each  ca. 12-13 n y m p h s / o o t h e c a .  Ac tua l  

9 L. M. IROTH, Ann. ent. Soc. Am. 67, 215 (1974). 
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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 .  
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