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A C o m p a r i s o n  of the  Effects  of M i t o m y c i n  C on the Br i s t l e  O r g a n  F o r m a t i o n  in W i l d - T y p e  
and sv ae Stra ins  of Drosophila melanogas ter  

During  m e tam orphos i s  of Drosophi la  melanogaster,  the  
br is t le  socket  and  the  br is t le  shaf t  are secre ted  b y  two 
poly tenic  cells, the  t o rmogen  and the  t r i chogen  cell. 
These two cells arise b y  different ia l  cell division f rom a 
single br is t le  mother-cel l .  In jec t ion  of m i t o m y e i n  C or 
n i t rogen  m u s t a r d  into late  th i rd  ins ta r  wi ld- type  larvae 
of D. melanogaster resul ts  in t he  fo rma t ion  of brist le  
organs w i t h o u t  sockets  1-a. Flies of the  m u t a n t  s t ra in  
shaven-depilate (svae: 4-2.0) are charac te r ized  b y  the  
d i f ferent ia t ion  of br is t le  sockets  w i thou t  shaf t s  4, 5. I t  was 
the  purpose  of the  p r e sen t  inves t iga t ion  to analyse  the  
effects of in ject ion of m i t o m y c i n  C into  larvae  of the  
m u t a n t  sv ae. Specifically, we w a n t e d  to know wh e t h e r  
the  brist le  organs  of sv ae m u t a n t s  differ f rom wi ld - type  
flies in the i r  suscept ib i l i ty  t owards  the  act ion of t he  drug. 

The m u t a n t  sv ae is recessive and  the  homozygo te  is 
le thal  dur ing  the  late pupa l  or ear ly  adu l t  s tage 4. The 
ba lanced  s tock sva*/ey v (eye less-Dominant ;  ey":  4-2.0), 
employed  in our  earlier s t u d y  5, was no longer used for the  
p resen t  exper iments ,  since th is  s tock does no t  al low the  
d is t inc t ion  be tween  the  homozygous  svae and he te rozygous  
sva*/ey D larvae.  Consequent ly ,  a new s tock was cons t ruc ted  
uti l izing the  t rans loca t ion  T (3;4) 89E  4 and the  m u t a n t  
genes red ma lp igh ian  tubules (red: 3-53.6) and  sv a*. In t e r  se 
crosses of these  flies yield homozygous  red; sv ae, hetero-  
zygous red; svae/T(3;d) and  homozygous  T(3;4)  progenies.  
This new s tock showed the  following proper t ies  : 1. Homo-  
zygous sv ae animals  are also homozygous  for the  marker  

Table I. Modification of the 4 scutellar macrochaetae in the homozy- 
gous inutant strain shaven-depilate (SV de) of Drosophila melanogaster 

Bristle organ Complete Socket only Shaft only Missing 
(%) (%) (%) (%) 

Left anterior 
scutellar 51.2 48.8 0 0 
Right anterior 
scutellar 63.4 36.6 0 0 

Left posterior 
scutellar 53.7 43.9 0 2.4 
Right posterior 
scutellar 58.6 39.0 0 2.4 

Average 56.7 42.1 0 1.2 

Number of examined flies (n) = 41. 

gene red. This allows the  de tec t ion  of the  sv ae p h e n o t y p e  
a t  the  larval  s tage b y  the  presence  of red malp igh ian  
tubules .  2. Animals  homozygous  for t he  t r ans loca t ion  
T(3;d) are le thal  a t  an ear ly  embryon ic  stage.  Thus,  the  
s tock is ba lanced  and only he te rozygous  animals  are 
fertile. 

"Wild-type and  red; svae / T ( 3 ; d) 89 E stocks of D. melano- 
gaster were raised on s t an d a rd  food (corn, sugar,  agar, 
yeast)  a t  25~ Mi tomye in  C 6 dissolved in insect  Ringer  
solut ion (0.8 mg/ml)  was in jec ted  in to  96-h-old larvae.  The 
dose was abou t  65 ag/g live weigh t  resul t ing  in a pupa l  
mor t a l i t y  of 45%. 4-5 days  af ter  p u p a r i u m  format ion ,  
the  dorsal  i n t e g u m e n t  of the  t h o r a x  was l ibera ted  f rom 
the  pupa l  case and  m o u n t e d  in Fau re ' s  solut ion on a glass 
slide. For  a q u a n t i t a t i v e  analysis  of br is t le  organ modif ica-  
t ions,  th is  s t u d y  was confined to  an examina t i on  of the  
4 seutel lar  macrochae tae ,  since t h e y  are a lways p re sen t  in 
u n t r e a t e d  cont ro l  wi ld - type  flies. 

Homozygous  sv a* m u t a n t s  show the  following effects 
on the  fo rma t ion  of t he  scutel lar  mac rochae tae  (cf. 
Table  I):  1. On the  average,  42% of the  br is t le  organs  
form sockets  w i t h o u t  shafts ,  whereas  whole  br is t le  organs  
are only  ve ry  rare ly  absen t  (m 1%). 2. All 4 macrochae ta l  
p r imord ia  are modif ied  wi th  equal  f requencies  0~2-Test: 
p > 0.5). I f  whole br is t le  organs are missing,  the  remain-  
ing brist le  organs  never the less  d i f fe ren t ia te  a t  t he  same 
posi t ions  as in wi ld - type  flies. This  is also t rue  when  
bris t le  organs  fail to d i f ferent ia te  upon  in jec t ion  of 
m i t o m y c i n  C (Figure). 

Table I I  summar izes  the  effects of in jec t ion  of mi to-  
mye in  C into wi ld- type  larvae of D.  melanogaster on the  
fo rma t ion  of the  4 scutel lar  macroehae tae .  The m a j o r i t y  
of the  br is t le  organs  formed socket-less shafts ,  in 30% the  
comple te  organ is missing, whereas  normal  brist le  organs 
or sockets  w i t h o u t  shaf t s  are d i f fe ren t ia ted  at  r a the r  low 
frequencies  of 1.2-3.5~ . No difference in sens i t iv i ty  of 
the  4 mac rochae tae  is no ted  towards  the  act ion of t he  
drug  (z2-Test: p > 0.5). Thus,  like in svae mu t an t s ,  all 
maerochae ta l  p r imord ia  of the  scute l lum are equal ly  
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The arrangement of the 4 macrochaetae on the scutelluin of control (a) and nfitomycin C injected wild-type (b) flies of Drosophila melanogaster. 
Note that the differentiated bristle organs ill the mitomycin C treated flies occupy the same relative positions as in non-treated flies. 
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Table II. Tl~e effect of injection of mitomyein C into 96-h-old wild- 
type larvae of Drosophila melanogaster on the differentiation of the 
4 seutellar macrochaetae (n = 43) 

Bristle organ Complete Socket only Shaft only Missing 
(%) (%) (%) (%) 

Left anterior 
scutellar 2.3 0 65.1 32.6 
Right anterior 
seutellar 0 0 74.4 25.6 

Left posterior 
scutellar 4.7 2.3 62.8 30.2 
Right posterior 
seutellar 7.0 2.3 60.5 30.2 

Average 3.5 1.2 65.6 29.7 

Table III. Comparison of the frequency of observed and expected 
bristle organ aberrations in the homozygous mutant shaven-depilate 
of Drosophila melanogaster upon injection of mitomycin C into 96-h- 
old larvae 

4 Scutellar 
bristle organs 

Complete Socket only Shaft only Missing 
(%) (%) (%) (%) 

Observed 
(n = 41 i 11.6 56.1 14.0 18.3 
Expected 2.0 2.7 37.2 58.1 
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affected.  Other  expe r imen t s  7 have  shown t h a t  the  p a t t e r n  
of br is t le  organ modi f ica t ion  is the  same, w h e t h e r  mi to-  
myc in  C is in jec ted  in to  wi ld - type  larvae or in to  larvae of 
the  pheno typ ica l ly  wi ld - type  s tock red; sva*/T(3;d)89E. 

To tes t  w h e t h e r  t he  pheno typ i c  effects of m i tomyc in  C 
on wi ld - type  and  svae flies are cumulat ive ,  we compared  
the  f requency  of observed  bris t le  organ modif ica t ions  in 
the  m u t a n t  sv ae upon  inject ion of m i tomyc in  C and  the  
expec ted  f r equency  of br is t le  organ aberra t ions .  Such an 
expec ted  f r equency  was  ca lcula ted  by  mul t ip ly ing  the  
f requencies  of t he  d i f ferent  br is t le  organ aber ra t ions  in 
non - t r ea t ed  sv ae m u t a n t s  w i th  those  of m i tomyc in  C 
t r e a t ed  wi ld - type  flies. The resul ts  are dep ic ted  in Table 
I I I .  I t  is ev iden t  t h a t  the  expec ted  and  the  observed  
frequencies  for br is t le  organ modif ica t ions  are no t  in 
accord (~r p < 0.001). On the  one hand ,  too m a n y  
comple te  br is t le  organs  and sockets  w i t h o u t  shaf t s  are 
formed,  on the  o the r  h a n d  there  are no t  enough  missing 
bris t le  organs and  brist le  shaf t s  w i t h o u t  sockets.  The 
same d i sagreement  be tween  expec ta t ion  and  expe r imen ta l  
resul t  has  also been no ted  upon  in ject ion of n i t rogen  
m u s t a r d  in to  wi ld - type  and sva* flies v. 

The da t a  p re sen ted  indica te  t h a t  the  br is t le  organ 
p r imord ia  of sv a~ flies are m u c h  more  res i s t an t  towards  
the  d e t r i m e n t a l  effect  imposed  b y  mi tomyc in  C t h a n  in 
wi ld- type  flies. The reason for th is  re la t ive  resis tance 
aga ins t  the  in jur ing  effect  of t he  drug  is no t  known.  

Zusammen/assung.  Bei Drosophila melanogaster er- 
l aub ten  genet i sche  Methoden  die K o n s t r u k t i o n  eines 
ba lanc ie r ten  S tammes ,  bei d e m  homozygo te  <~shaven- 
depilate~> (sv at) Fliegen bere i t s  im La rva l s t ad ium als 
solche e rkennba r  sind. Die P r imord ien  der  Bors tenorgane  
der  Mutan te  sv ae s ind gegeniiber  einer  wei te ren  Sch/idi- 
g u n g d e r  Bors tendi f fe renz ierung,  die durch  ln j ek t ion  
von Mi tomycin  C in verpuppungsre i fe  La rven  bewirk t  
wird,  s ignif ikant  weniger  empf ind l ich  als Bors tenpr imor -  
dien des Wi ld typs .  
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Blockage of LSD Binding at its High Affinity Site on Synaptosomal  Membranes  by 1-Methyl- 
1 ,2,5,6-Tetrahydropyridine-N,  N-Diethyl-  carboxamide 

SMYTHIES et  al. 1 in an a t t e m p t  to del ineate  the  ac t iv i ty  
of hal lucinogenic agents  based on classical s t ruc ture-  
ac t iv i ty  re la t ionships  d iscovered a mos t  in te res t ing  
p h e n o m e n o n  re la ted to  the  compound  1 -methy l - l ,2 ,  5, 
6 - t e t rahydropyr id ine-N,  N-d i e thy l ca rboxamide  (THPC). 
The s t ruc tu re  of th is  compound  as shown in Figure 1 
indica tes  i ts  re la t ionship  to LSD th rough  the  D-r ing of the  
L S D  molecule.  

These inves t iga tors  had  pos tu la ted ,  on the  basis of 
s t ruc ture  ac t iv i ty  comparisons ,  t h a t  T H P C  in suff icient ly 
h igh  concen t ra t ions  should,  in fact,  cross the  blood bra in  
barr ier  and  act  as a compe t i t i ve  an tagon i s t  of the  hallu- 
c ina to ry  ac t iv i ty  of LSD.  In  order  to t e s t  th is  hypo thes i s  
the  modi f ica t ion  of roden t  behavior  p roduced  by  LSD 
was quant i f ied  using Bove t -Ga t t i  proti les on a S idman  
avoidance  schedule s . Hav ing  es tabl ished these  profiles 
on ra ts  given LSD the  ab i l i ty  of T H P C  to block th is  
behav ior  was t e s t ed  by  p remed ica t ing  the  ra t  w i th  a dose 
of T H P C  equiva len t  to  15 mg/kg  of the  drug. The drug  
was given i.p. app rox ima te ly  45 min before 0.1 mg/kg of 

L S D  was given to the  animal.  Resul ts  of these  s tudies  
clearly indica ted  t h a t  T H P C  brough t  abou t  an a lmost  
comple te  abol i t ion o f  the  behaviora l  d i s rupt ion  produced 
by  LSD in toxica t ion .  

Since we have  been  working for some t ime  in our 
l abora to ry  charac te r iz ing  the  proper t ies  of the  high 
aff in i ty  LSD b ind ing  site on synap tosomal  membranes  
f rom ra t  brain,  we were in t r igued by  the  idea of obta in ing  
molecular  ( rather  t h a n  behavioral)  evidence for the  block- 
a d e  of LSD b ind ing  by  THPC.  
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