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Chiroptera)  revealed two  d i s t inc t  types .  One wi th  a 
po in ted  an te r io r  end  and  the  o the r  wi th  a b lun t  club- 
shaped  head  end {Figure). According to the  shape  of the  
anter ior  tip, the  acrosome is was  po in ted  wi th  a broad  
base or lies flat,  closely a t t a c h e d  to the  nuclei in e i ther  
case. The nuclei of the  former  t ype  were conical,  where-  
as in the  la t t e r  t h e y  were more  rec tangular .  On the  
pos ter ior  aspec ts  of t he  nuclei in b o t h  the  types ,  the  ' pos t  
nuclear  regions '  or t he  ' pos t  nuc lear  caps '  were well pro- 
nouneed.  A centr iole  region was clearly ma rked  in close 
associat ion wi th  the  ' pos t  nuclear  cap ' .  The  f lagellum in 
each case seemed to develop  f rom the  centr iole  region, 
pass ing t h r o u g h  the  'midd le  piece '  and  coming  out  as a 
v ibra t i le  tail. B o t h  the  spe rm types  were ac t ively  motile.  

Ute r ine  sect ions  f rom the  f reshly  copu la ted  females  
showed the  presence  of b o t h  the  spe rm types  in the i r  
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lumen.  W h e t h e r  bo th  are funct ional  in fertil izing the  
ovum is not clear 1<) us. 

lrqual numl)ers ()f bc)th types  (>t living st)ernts were 
measured  from ten d i f ferent  adul t  individuals .  The mean  
size was found t<> l)e 5t).8 t 12.<-) /~ for po in ted  head 
sperms  an<l 52.S I 12.0 i t for l)luttt headed  sperms.  
These size differences ap p ea r  to have  no s ta t i s t ica l  
significance. The head k,ngths were also measured .  There  
was no apprecial)le difference b e t w een  the  two types .  
F u r t h e r  the  rat io <)f the tw() types  was n<)t c<)nstant in 
the  individuals  examined  1)y us, 

The o u t s t a n d i n g  differences betweelt  the  two types  
of sperms  are, (l) in their  shape,  and (2) in (heir  overal l  
lengths.  There  appears  to be no difference in the  head  
lengths  bu t  there  is a difference in the lengths  of the  fla- 
gella (tail). \ V h e l h e r  the  d in torph ism is due to t he  diffe- 
rences in the  chromos<>mal c()mplenlent ,  is no t  a p p a r e n t  
in the  size of l he  sperm heads  as has  been seen in the  
h u m a n  sperms  ~,'-', bu t  in the i r  morpho logy  4. 

i?dsmnd, l ,es spermat()zoides de I~hinopoma hinneari 
sen t  dim<)rphes et  d i f fbrent  les uns des au t res  dans  leur 
forme et  leur hmgeur  to ta le ,  mats  la longueur  de leur 
t6te rcs tc  cons tan te .  Ils p e u v e n t  6tre du t y p e  X et  Y 
c o m m e  ceux des au t res  n l ~ H n l n i f ~ r e s .  
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D i m o r p h i c  s p e r m s  of  Rhinopoma kinneari as  seen  in t he  f ixed  
s m e a r s .  (1420 X ) 

¢ W e  wish to r eco rd  ou r  thatd<s to l>r(ff, l.. S. I'-)A:',IAS'~VA:',II for he lp fu l  
c r i t i c i sm a n d  to l)r .  1 >. N. SRIVASTAVA for he lp ing  us in s t a t i s t i ca l  
c a l cu l a t i ons ,  

A New Puffing Pattern Induced by Temperature 
Shock and DNP in D r o s o p h i l a  

The d i f ferent  puff ing  p a t t e r n s  of the  po ly tene  ch romo-  
somes of Dip te ra  show organ-specif ic i ty ,  deve lopmen ta l  
s tage-speci f ic i ty  and  somet imes  zone-specif ic i ty  ~-4. These  
p a t t e r n s  can be expla ined  in t e r m s  of var ia t ions  of ch romo-  
some ac t iv i ty .  I t  is known  t h a t  puffs  are  due  to  the  un-  
coiling of some charac te r i s t i c  bands  s s imilar  to  those  
which  have  been shown  to  cor respond  to cer ta in  Men- 
delian loci 6, 7. 

I t  has  also been  shown recen t ly  s - n  t h a t  puffs  are si tes 
of syn the t i c  ac t iv i ty  and  t h a t  the i r  ma jo r  p r o d u c t  is RNA.  
For  these  reasons  the  d i f fe ren t  puff ing  p a t t e r n s  can now 
be more  precisely i n t e r p r e t e d  in t e r m s  of ac t iv i ty  of genes  
p robab ly  due to  d i f fe ren t  metabo l ic  s i tua t ions  occurr ing  
in the  var ious  organs  and  deve lopmen ta l  s tages  invest i -  
gated.  

Some recent  inves t iga t ions  show t h a t  it  is possible to 
induce d i rec ted  var ia t ions  in t he  puff ing  pa t t e rns .  This  
was  accompl ished  by  KROEGER 12 by  t r an sp l an t i ng  sa l ivary  
g land nuclei  of D. busckii in to  egg cy top l a sm of D. melano- 
gaster, and  by  CLEVER and  KARLSON by  means  of injec- 
t ions  of ecdysone  in Chironomus larvaO*.  

The purpose  of this  paper  is to r epor t  our  resul ts  on the  
effect  of t e m p e r a t u r e  on the  puff ing p a t t e r n s  of the  sali- 
va ry  glands  ch romosomes  of Drosophila busckii. I t  will 
c lear ly appea r  t h a t  t e m p e r a t u r e  shocks m a y  induce well 

def ined wtriatk>ns in the trotting p a t t e r n s  and  t h a t  the  
var ia t ion  alxxavs in teres ts  the  same bands  and  involves  
specific metabol ic  act ivi t ies ,  

These obse rva t ions  are l imited to the  2f, chromosomes ,  
since the  main var ia t ions  are found in th is  region. In t he  
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Table  the  puff ing p a t t e r n  is given of th i rd  ins ta r  larvae 
a b o u t  15 h before pupa t ion  of D. busckii  grown a t  25°C. 
In  Figure  1 the  regions 2L 14 and 2L 15 of the  same larwm 
are shown 14. 

I f  t he  larvae are subjec ted  to  a t e m p e r a t u r e  shock 
(30°C or more) for abou t  30 min, a clear cut  change  in the  
puff ing  p a t t e r n  is observed.  The pr incipal  var ia t ions  are 

2LI# 2 LI5 

Fig. t. The 2L It and 15 regions of salivary gland chromosome of 
D. busckii larvae reared at 25°C about 15 h before pupation. 

8L I# 2L 15 

Fig. 2. The same regions as in Figure 1 after a thermal shock of 
30 rain at 30°C. Larvae near to pupation. 

shown in the  Table  and in Figure  2 and consis t  in the  
appea rance  of puffs in regions 2L 14, 2L 15 and  2I, 20 and 
in the  regression of the  normal  puff  in 2L 8. The inducticm 
of a new puff ing p a t t e r n  by t e m p e r a t u r e  shock has  also 
been  o b t a i n ed  in D. melanogaster and  will be repor ted  else- 
where.  If  the  larvae  t h a t  have  undergone  a t e m p e r a t u r e  
shock are t r ans fe r red  back  to  25°C, a f te r  abou t  1 h the  
induced  puffs recede while the  puff  in 2L 8 reappears  
again. W h e n  the  same larvae are sub jec ted  once more  to 
the  t e m p e r a t u r e  shock, the  typ ica l  induced  puff ing p a t t e r n  
again makes  its appearence .  

I t  is also possible to induce the  new puffs  in larvae  
which  have  reached  a s tage  ve ry  close to pupa t ion ,  where  
puff  2L 8 has  normal ly  receded.  Also in th is  case the  in- 
duc t ion  has  100~/o efficiency. 

W h e n  larvae grown a t  19°C are b rough t  to 25°C, some 
effects are somet imes  not iceable,  b u t  wi th  ve ry  low in- 
t ens i ty  and  efficiency. This  indica tes  t h a t  t he  puff ing  
p a t t e r n  var ia t ions  m a y  no t  d ep en d  exclus ively  on a 
5-6°C j u m p  in the  t e m p e r a t u r e  bu t  on the  rapid  a t t a in -  
m e n t  of a given t e m p e r a t u r e  threshold .  

I have  recen t ly  repor ted  ~1 a p rocedure  for ma in t a in ing  
sa l ivary  g lands  of D r o s o p h i l a  metabol ica l ly  act ive  in  vitro 
for a b o u t  2 h unde r  oil drops.  U n d e r  these  condi t ions ,  t he  
metabol ic  ac t iv i ty  of the  ch romosomes  can easily be in- 
ves t iga ted  by  m e a n s  of label led precursors  which  have  
been p roved  to en t e r  the  cell in few seconds.  This  tech-  
nique has been used to  show t h a t  the  same effects  on the  
puff ing  p a t t e r n s  are o b t a i n ed  w h e t h e r  the  t e m p e r a t u r e  
shock is given to  the  whole larvae or to  sa l ivary  glands 
ex t r ac t ed  and  incuba ted  in Ringer  solution.  I t  m a y  thus  
be inferred t h a t  the  fac tors  d e t e r m i n i n g  the  p h e n o m e n o n  
are l imi ted  to  the  sa l ivary  gland cells and  do not  involve 
organ in terac t ion .  The induced  s t ruc tu ra l  modi f ica t ions  
can be shown to  cor respond  to ac tua l  changes  in t he  syn-  
the t ic  ac t iv i ty  of the  ch romosomes  bands  concerned.  

Tr i t i a ted  cy t id ine  was admin i s t e red  to sa l ivary  g lands  
incuba ted  in  vitro and  h ea t ed  in order  to  induce the  new 
puff ing pa t t e rn .  The presence  of r a t h e r  large quan t i t i e s  of 
th is  t racer  in the  puffs  is a p p a r e n t  a l ready  a f te r  3-4 min  
and  it reaches  high va lues  af ter  10 min  (Figure 3). 
Rad ioac t iv i ty  is r emo v ed  by  R N A s e  1% This proves,  as it  
was previous ly  shown for the  no rma l  s p o n t a n e o u s  puffs,  
tha t ,  also in the  t e m p e r a t u r e - i n d u c e d  puffs  (2L 14, 2L 15, 
2L 20), a r a the r  h igh ra te  of R N A  syn thes i s  occurs.  On the  
o the r  hand ,  th is  ac t iv i ty  is found to  be absen t  a t  t he  si te 
of the  original  puff  which  has  regressed (2L 8). Since mos t  
of the  in fo rma t ion  so far avai lable  suppor t s  the  idea t h a t  
puffs  are  ' ac t ive  genes ' ,  our  e x p e r i m e n t s  could be in ter-  
p re t ed  in the  sense t h a t  func t ion  of genes (or a t  least  of 
some genes) is reversible  and d e p e n d e n t  upon  envi ron-  
m e n t a l  condi t ions .  

In  an a t t e m p t  to e lucidate  the  possible m e c h a n i s m  of 
act ion of t empe ra tu r e ,  according to  SZENT-GY(3RGYI'S 
hypothesis~7, the  effects  of 2-4 d in i t ropheno l  (DNP) and  
salici late have  been s tudied.  For  th is  expe r imen t ,  sa l ivary  
g lands  were i ncuba t ed  unde r  oil in Ringer  solut ion con- 
t a in ing  10-3M D N P  or  10-25f  sod ium salicilate for 
30 rain a t  25°C. I t  was found t h a t  these  subs tances  can 

Fig. 3. ]'he induced puffs after 10 min of incubation in 2.5 mms of a 
saline solution (0.17 inC/ml) of tritiated eytid:ine (Schwarz, s.a. 

1 C/mM). 4 days exgosition. Stripping films Kodak AR. 10. 

14 These positions are approximate; they have been in%rred from the 
Sirotina's schematic maps 15. The nomenclature is KRIVJCENKO'S 

1~ M. I. SIROTINA, Menl. Gent., Aead. Sci. Urk. SSR. 2, 61 (1938). 
l~ Other evidences on the synthetic activity of puffs will be published 

elsewhere. 
17 A. SZ~:NT-GY6RG¥I, Bioenergetics (Academic Press, New York 

1957). 
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mimic  t he  t e m p e r a t u r e  effect  for the  i nduc t i on  of the  new 
puff ing  p a t t e r n .  Since a good deal  of i n f o r m a t i o n  is 
ava i l ab le  on  the  chemica l  m e c h a n i s m s  b y  which  these  
subs t ances  act ,  we m a y  now s t u d y  the  me tabo l i c  var i -  
a t ions  t h a t  can  induce  t he  f o r m a t i o n  of these  puffs  ~8. 

di RNA. Si 6 n{}tat(} che I )NI '  e g a  sal ic i la to  t){}rtan(} a 
simili  var iaz ioni  di <, puff ing p a t t e r n  ,. 

I". I~,I'r(}SSA 

Labora tor io  lnlernaziomde di (;enetica e l i i o / i s i ca ,  .Vapoti 
(llaly), j u l y  6, 1962. 

Riassunto. Si 6 n o t a t e  che shocks  di t e m p e r a t u r a  t){}s - 
sono i ndu r r e  u n a  va r i az ione  di ~, puff ing  p a t t e r n  ~> in gh ian-  
dote sa l ivar i  di  D r o s o p h i l a .  Tall  (,puffing~) sono pe r fe t t a -  
m e n t e  revers ibi l i  e r a p p r e s e n t a n o  zone di in t ensa  s intesi  

i~ "flu" a l i thor  wishes to thanlc l)r .  I. 1:.. RAsXli'SSl.;N and l'r~ff. 
(;. MA{INI of the (;en{'ti{'s InMi tu tc  *if t lw I ' n i vc rs i t y  {}f Pavia for  
{ql{'(i l lrab~Olli{qlt a l l d  c r i t i ca l  (li~;{.lls~,i{)li {hu ' i i i g  th{. c()lli'S{, o f  this 

w o r k ,  

0ber  Korrelationen zwischen der Hemmung des 
aktiven Na-Transportes  be\ Erythrocyten und 
der positiv-inotropen Wirkung von Digitalis- 

kfrpern nach Phenylbutazonschiidigung 

S C H A T Z M A N N  1, KAHN 2 , 3  S O L O M O N  et  a l . 4  ( ; L Y N N  5, 

MACHOV~ ~ und  REPKE et  al. ~ zeigten,  dass  l ) ig i ta l i sk6rper  
in n iedr igen  K o n z e n t r a t i o n e n  den  a k t i v e n  h m e n t r a n s p o r t  
k~iltegesch{idigter m e n s c h l i c h e r  E r y t h r o c y t e n  h e m m e n  
und  dass  diese F-ahigkeit  sich m i t  e inigen S t r u k t u r - \ V i r -  
k u n g s b e z i e h u n g e n ,  m i t  den  Tox iz i t / i t swer ten  und  de r  
H e m m u n g  de r  fiir den  h m e n t r a n s p o r t  v e r a n t w o r t l i c h e n  
ATP-ase  kor re l ie ren  1/isst. U n b e a n t w o r t e t  b l ieb  b i sher  die 
Frage ,  ob  auch  t h e r a p e u t i s c h e  K o n z e n t r a t i o n e n  w m  l)igi- 
t a l i sk6rpern ,  die a m  isol ier ten  t t e r z e n  e inen  pos i t iv  i no t ro-  
pen  Ef fek t  he rvo r ru fen ,  den  a k t i v e n  K a t i o n e n t r a n s p o r t  
h e m m e n .  I n  I r i iheren  U n t e r s u c h u n g e n  s ~ h a b e n  wir  ge- 
zeigt,  dass  zwischen e iner  Re ihe  w m  G en i nen  und  Glyko-  
s iden s t r u k t u r a b h / i n g i g e  q u a l i t a t i v e  W i r k u n g s u n t e r -  
schiede in d e m  Sinne  bes tehen ,  dass  K o n z e n t r a t i o n e n ,  die 
a m  ungesch / id ig ten  isot ier ten  Herzen  e i n e n / i q u i e f f e k t i v e n  
pos i t iv  i no t ropen  Ef fek t  he r vo r r u f en ,  eine e x p e r i m e n t e l l  
ausgel6ste  a k u t e  ~*Herzinsuffizienz~ un t e r s ch i ed l i ch  s t a r k  
k o m p e n s i e r e n  k6nnen .  Als vorl / iufige A r b e i t s h y p o t h e s e  
wurde  die V e r m u t u n g  ausgesp rochen  n, dass  e ine ver-  
sch ieden  s t a rke  H e m m w i r k u n g  auf  den  a k t i v e n  h m e n -  
t r a n s p o r t  u n d  d a m i t  au f  die von  SKOU nachgewiesene  
ATP-ase  fiir diese spez i f i schen  W i r k u n g s d i f f e r e n z e n  ver-  
a n t w o r t l i c h  sein k6nn te .  In  den  w)rl iegen(ten Ver suchen  
sol l te  diese Ar!ae i t shypothese  i iberpr i i f t  werden.  

M e t h o d i s c h  h ie l t en  wir  uns  an  die l . i t e r a t u r a n g a b e n  
v o n  SCHATZMANN, KAHN et  al. ~ a. Nach  4-5t / ig iger  : \uf-  
b e w a h r u n g  des Blu tes  bet 4°C wurde  nach  R e i n k u b a t i o n  
bet  37°C die A b n a h m e  des a k k u m u l i e r t e n  N a t r i u m s  f lam-  
m e n p h o t o m e t r i s c h  gemessen,  l)ie H e m m w i r k u n g  auf  den  
N a - A u s t a u s c h  wurde  m i t  15 G en i nen  t~, de ren  pos i t iv  
i n o t r o p e r  E f f e k t  a m  ungesch / id ig ten  und  gesch~idigten 
i so l ie r ten  Meer schwe inchenvorhofp r~ ipa ra t  fes tges te l l t  
worden  war  u-~a, b e s t i m m t .  Die sich e r g e b e n d e n  Dosis- 
w i r k u n g s k u r v e n  w u r d e n  s t a t i s t i s ch  n a c h  de r  K o v a r i a n z -  
a n a l y s e  (BONNIER u n d  T E D I N  1~) auf  Para l le l \ t / i t  und  ge- 
m i t t e l t e n  m i t t l e r e n  A b s t a n d  i iberpri i f t ,  lq i r  (lie in deu 
p h a r m a k o l o g i s c h e n  V e r s n c h e n  a m  isol ier ten Vorhof-  
p r / ipa ra t  g e f u n d e n e n  / iqu ie f fek t iven  ( ; e n i n k o n z e n t r a t i o -  
nen  wurde  von  den  D o s i s w i r k u n g s k u r v e n  die p r ozen t ua l e  
H e m m w i r k u n g  auf  den  N a - A u s t a u s c h  abge lesen  und  eine 
K o r r e l a t i o n  zwischen  dieser  H e m m u n g s s t / i r k e  und  de r  
S tg rke  des pos i t iv  i no t ropen  Ef fek tes  de r  Gen ine  n a c h  
Chin \n-  u n d  P h e n y l b u t a z o n s c h & d i g u n g  aufgeste l l t .  

Die S t r u k t u r f o r m e l n  de r  u n t e r s u c h t e n  15 Gen ine  s ind  
in Tabe l le  I gegeni iberges te l l t .  

Ergebnisse. E n t g e g e n  den  B e f u n d e n  yon  KAHN 2,:1 und 
~IIACHOV~. 6, (tie fiir die H e I n m u n g  tles a k t i v c n  t(aliHm- 

t r a n s p o r t c s  bet a l lcu u n t e r s u c h t c n  l) igi tal isk6rl}ern par-  
allel  verlaufen{te l ) o s i s w i r k u n g s k u r v e n  feststel l ten, fan{ten 
wir fiir (lie H o l n r n l l n g  (les ,\'(llriltlll-Austallsches signifi- 
k a n t e  s t r u k t u r a b h t i n g i g e  l rn t e r sch iede  e iniger  Regres- 
s ionskoeff iz ienten .  I)iN I )o s i sw i rkungsku rven  der  be iden  
3, 14-1) ihydroxygenine  ( l ) ig i tox igen in  un¢l Bufal in)  ver- 
laufen f lacher  als (lie K u r v e n  der  3, 14, 12- und  3, 14, l()- 
T r i h y d r o x y g e n i n c  ( P  0,02). ])ie S u b s t i t u t i o n  e iner  
Aldehyd-  s t a t t  (h ' r  M e t h y l g r u p p e  in C10 (Str{}t}hanthi(lin:  
l}erit)h}genin) vernunder t  ebenfalls (h'n . \nst iegswinkel .  
l )er lq, influss des I A t k t { ) l i r i n g e s  ist unterschie{ l l ich: bei (len 
3, 14, l {>-Tr ihydr i )xygenir ien besitzcn {lie drei  l /ufadien{)- 
lide (lluft}talin, l ) c sace ty lbu fo t a l i u  lind Cinobufagiu)  
h6here  Regress ionskoef f iz ien teu  als die be iden  Cardeno-  
lide {Gitoxigenin  und  ( ) leandr igen in) .  Bet den  3 ,5 ,14-  
Tr ihydrc~xygeninen ist  das  u m g e k e h r t e  V e r h a l t e n  festzu- 
s te l len ( lqgur  l). Se tz t  man  /.thnlich wie bet MACHOVX die 
El)a0- \Verte  der  l ){}siswirkungskurven zu den Toxiz i tMs-  
wer ten  bet de r  Katze  in Beziehung,  st) ist t ier Kor re la t ions -  
koeff iz ient  hoch s ign i f ikan t  ( P  < 0,001). 

In  Tabel le  II s ind (lie H e m m u n g  des a k t i v e n  Na-Aus-  
t ausches  und  die K o m p e n s a t i ( m  nach Chin in-  un{l Pllenyl-  
bu tazonsch~( l igur ig  du rch  (lie a m  ungesch~tdigten Herzen 
/ iqu ief fek t iven  l (onzent ra t i {men der  ( ;enine gegeni iber-  
gestel l t .  
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