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Vein 

Omphalomesenteric vein 

Mesenteric vein 

Right portal vein 

Left portal vein 

Umbilical vein 
(abdominal portion) 

Stage of deveIopment 

14 days incubation 
15 days incubation 
16 days incubation 
17 days incubation 
18 days incubation 
19 days incubation 
20 days incubation 
Hatching 
1-5 days after hatching 
16 days incubation 
17 days incubation 
19 days incubation 
20 days incubation 
1-5 days after hatching 
17 days incubation 
18 days incubation 
20 days incubation 
1-5 days after hatching 
18 days incubation 
20 days incubation 
Hatching 
1-5 days after hatching 
16 days incubation 
17 days incubation 
18 days incubation 
19 days incubation 
20 days incubation 
Hatching 
1-5 days after hatching 

Total number of 
explants* 

33 (7) 
29 (9) 
a9 (4) 
12 (2) 

7 (2) 
13 (4) 
11 (4) 
4 (2) 

11 (6) 
12 (4) 

7 (2) 
11 (4) 
15 (4) 
25 (5) 

1 
2 (2) 
4 (4) 
7 (7) 
3 (3) 
4 (4) 
I 
7 (7) 

19 (4) 
10 (2) 
7 (2) 

19 (4) 
26 (5) 

1 
32 (6) 

Number of 
contractile explants* 

11 (5) 
9 (3) 

11. (3) 
7 (2) 
5 (2) 
7 (4) 
4 (4) 
3 (2) 
6 (4) 
1 
1 
1 
9 (4) 

12 (4) 
1 
2 (2) 
1 
7 (7) 
1 
1 
1 
7 (7) 
2 (1) 
5 (2) 
2 (1) 
6 (3) 

21 (5) 
1 

17 (6) 

Frequency of the con- 
tractions at 88-5°C 

(minimum and 
raaximum values) 

3-12 
3-13 
3-20 
2-10 
3-18 
1-14 
5-13 
7-19 
5-17 

5 
6 
4 

14-16 
7-15 

10 
6 - 8  

6 
6-11 

8 
12 

7 
9-18 

4 
5 - 7  
2 - 6  
5 - 6  
2-14 

10 
7-14 

* The figure between brackets refers to the number of chick embryos or chickens from which the explants were derived. 

of the  re la t ions  be tween  the  muscle  cells and the  walls 
of the  umbi l i ca l  ve in  is now be ing  made .  

The  resul ts  r epo r t ed  a b o v e  concern ing  the  presence  of 
a spon t aneous  per i s ta l t ic  a c t i v i t y  in t he  ve ins  of t h e  
por t a l  a r e a  and  in t he  umbi l i ca l  ve in  of ch ick  embryos  
and  newly  h a t c h e d  chickens ,  conf i rm on  t h e  one h a n d  
the  f indings  which  h a v e  been  ob t a ined  w i t h  a physiologi-  
cal  m e t h o d  b y  Ror~cATo on t h e  por t a l  and  super ior  
mesen te r ic  ve ins  of adu l t  dogs, and  on t h e  o t h e r  h a n d  
suppor t  t h e  hypo thes i s  of  an  ac t ive  pa r t i c ipa t i on  of t he  
venous  walls  in t h e  b lood  propuls ion  in those  areas  : this  
hypo thes i s  has a l r eady  been  a d v a n c e d  b y  I~ONCATO for 
the  veins  s tud ied  b y  h imse l f  and  b y  o the r  au thors  
(RENAUT 1, DUBREUIL a n d  LACOSTE ~, ]~UCCIANTE 3) fo r  
those  veins,  especia l ly  in man,  which  are in an  u n f a v o u r -  
able  cond i t ion  as regards  t he  venous  r e t u r n  because  
of t he  force of g r a v i t y  and  con t a in  a more  or  less con-  
spicuous  a m o u n t  of m u s c u l a r  e l emen t s  in the i r  walls. 

F u r t h e r  researches  are  in progress  in order  to  ascer ta in  
whe the r ,  in o the r  s egmen t s  of t he  venous  s y s t e m  of t he  
chick,  especia l ly  in those  in which  t h e  b lood is f lowing,  
in t h e  fu l ly  deve loped  animal ,  aga ins t  t he  pul l  of 
g r av i t y ,  a con t rac t i l e  a c t i v i t y  in vitro can be  demon-  
s t r a t ed  a l r eady  dur ing  the  e m b r y o n i c  life or in t he  
first  per iods  a f te r  ha tch ing .  

G. ATTARDI a n d  D.  ATTARDI-GANDINI 

Institute o~ Histology and General Embryology, Uni- 
versity o] Padua, June 19, 1954. 

I j .  RENAOT, Trait6 d'Histologie pratique (Rueff et Cie, Paris, 
lsss). 

2 G. DU~REUIL and A. LACOSTE, Ann. Anat. path. 8, 988 (1981). 
a L. ]3UCCXA~qTE, Arch. it. Med. sper. 7, 861 (1940); Medicina e 

Biologia 2, 85 (1943). 

Rdsumd 

Les veines  du sys t~me por t e  e t  la ve ine  ombil icale  
gauche  d ' e m b r y o n s  de pou le t  dans  la dernidre semaine 
d ' i n c u b a t i o n  e t  de poussins  £ l 'dclosion on t  6t6 cultivdes 
in vitro. Les au teu r s  y on t  ddmont r6  la  prdsence de 
con t rac t ions  pdr i s ta l t iques  spontandes .  I ls  pensen t  que 
ee t t e  ac t iv i t6  con t rac t i l e  r y t h m i q u e  favor ise  in rive la 
c i rcu la t ion  dans  ces te r r i to i res  ve ineux .  

P R O  E X P E R I M E N T I S  

A M e t h o d  for  t h e  D e s t r u c t i o n  in sit,, of  G o n a d s  
o f  Drosophila l a r v a e  

Introduction.--In connec t ion  wi th  e x p e r i m e n t s  . in- 
v o l v i n g  o v a r y  t r a n s p l a n t a t i o n s  b e t w e e n  d i f fe ren t  s tocks 
of Drosoph i l a  la rvae ,  t he  need  h a d  ar isen for r emov ing  
or  des t roy ing  a l a rva l  gonad  wi th  as l i t t le  damage 
as possible, so t h a t  fu r the r  opera t ions ,  such as the 
i m p l a n t a t i o n  of a gonad  f rom a d i f ferent  s tock,  m igh t  be 
successful  on the  same  larva .  I t  had  been  p r o v e d  possible 
to r e m o v e  mechan i ca l l y  one o v a r y  wi th  a good survival  
ra te  1, b u t  v e r y  diff icul t  to  r e m o v e  one  o v a r y  and  then  
to  i m p l a n t  a n o t h e r  one or to  r e m o v e  b o t h  ovar ies  with 
success, because  of t h e  g rea t  loss of b o d y  f luid and 
d a m a g e  to  t he  cut ic le  and inne r  organs.  

To  o v e r c o m e  this  d i f f icul ty ,  a m e t h o d  for des t roying  
a l a rva l  gonad  in situ, wi th  a m i n i m u m  of d a m a g e  or  loss 
of b o d y  fluid,  has  been deve loped  and  tes ted .  

I E. M. PANTELOURIS (in press). 
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Its principle is as follows: a microelectrode, insulated 
except  at  its ",'cry tip, is inserted through the larval 
cutictc so tha t  its t ip touches the gonad; a current  of 
suificient intensi ty  to destroy the gonad is then passed. 
To ensure localisation of the effect, a comparat ively 
broad meta l  plate is used for the " indif ferent"  electrode; 
thus, current  spreads out  from the microelectrode tip on 
to the broad plate and, therefore, current  density dimi- 
nishes with distance from the tip, falling off to a level 
harmless to other tissues. To avoid electrolytic by-effects, 
al ternating current  of sufficiently high frequency is used. 

° ; 

Fig. 1.-Apparatus for the destruction of gonads in sltu, G -~ source 
of current. C = Condenser. P = Potentiometer. Ed ~ Tungsten mi~ 
croeleetrode. I = Insulating polythene sleeve round the mieroclec- 
trode. Ei = Metal operating plate acting as the "indifferent" dee- 
trode. L = Larva fixed on the metal plate by means of Ga ~ a fihn 

of syrup of gum arabic in RINGER solution. 

A p p a r a t u s . - - F i g u r e  1 shows diagrammatical ly  the 
apparatus constructed. A high frequency tester x was 
used as source (G) of current,  giving a nonsinusoidal 
al ternating current  of a frequency of about  20 kcs/s. The 
larva L is placed on to the metal  plate (" indifferent"  
electrode E l )  in a drop of electrolyte solution Ga. The 
voltage between E d  (microelectrode) and Ei  is regulated 
by means of the po ten t iometer  P.  A condenser C is 
inserted in the circuit  in order to el iminate any direct 
current from the source. The microelectrode is fastened 
on to an insulated handle which can be moved by a 
micromanipulator (SINGER'S type) to facilitate mani- 
pulation and ensure exact  localisation. 

Success depends largely on the microelectrode. This 
must be, together  with its insulating layer, very fine so 
as to leave as small a wound as possible, but  also rigid 
enough to pierce the larval  cuticle. Steel, wood's metal, 
plat inum and tungsten were tried for the microelectrode, 
and glass, colophonium, collodion and polythene for the 
insulating layer. Tungsten with polythene insulation was 
found to be the best. 

The microclectrode is constructed as follows: Tungsten 
wire of 0.075 mm diameter  is provided with a fine tip by 
dipping into boiling NaNO v A small ball of polythene 
in size of a cherry-stone is warmed until it becomes 
viscuous and the t ip of the electrode is dipped into it and 
withdrawn. A sleeve of polythene, continued in o. stalk 
and a ball of the same material  at  the end, remains 
attached to the electrode. The polythene sleeve is still 
too thick. I t  can be made thinner  on the microforge (D~ 
FONBRUNE'S type). The wire with its polythene sleeve is 
mounted vertically on to the microforge. The plat inum 
heating fi lament of the forge is laid around it in a spiral 
(Fig. 2) without, of course, touching the polythene. Then 
the fi lament is heated carefully until  the polythene 
around the wire becomes viscuous. I t  becomes stretched 
by the weight of the adherent  ball and this diminishes 

x Model T 1, made by W. Edwards & Co. (London) Ltd. 

the thickness of tile sleeve ; when this is thin enough, the 
polythcne stalk is heated near the tip of the electrode 
until  it breaks off, leaving a fine insulating layer around 
the electrode except  at  the very tip. The insulation of the 
electrode is tested by connecting it to the circuit, dipping 
it into a drop of an electrolyte solution and passing 
current  through it. Gas bubbles, observed under the 
binocular, must only come off the tip and not the sides 
of the electrode. 

T e c h n i q u e , - - T h e  larvae to be operated are sterilized 
by immersion in 70 % alcohol for a short time, are then 
etherized, and placed on the indifferent metal-plate 
electrode. I t  was necessary to devise a means for keeping 
the larvae fixed, for otherwise they contract  violently 
when the current  is passed, al though they. are etherized. 
When this happens, the tip of the microclectrode is 
displaced and does not touch the gonad. I t  was found 
convenient  to cover the larva with a layer of thick syrup 
of gum arabic dissolved in RINGER'S. This syrup dries 
and forms a t ransparent  and hard shell over the larva. 
By its r igidity it immobiliscs the larva and also facilitates 
the insertion of the microelectrode. The microclcctrode 
is then inserted, under the binocular and with the help 
of the micromanipulator,  through the gum shell and the 
cuticle, and its tip is brought to touch the gonad which 
is visible through the body wall. The current is switched 
on for a few seconds and then the electrode is with- 
drawn. The gum shell is washed away with 1RINOER'S, 
and then the larvae are transferred on to sterile moist 
filter paper. After a short t ime the wound has healed and 
the larvae are transferred to food vials. The most 
suitable voltage between the electrodes is chosen 
empirically. 

f f  "% 

 h,p 
\ Iv/ / 
' ,  I / / : 

Fig. 2.-Construction of the tungsten mlcroeleetrode, t -- Tungstcrt 
wire. p --- Polythene layer around the wire, continuing through a 
stalk, s, to a ball, b, of the same material, h.sp = Heating platinum 
spiral of the mieroforgc, v./. -= visual field of the horizontal nficro- 

scope of the nficroforge. 

R e s u l t s . - T h e  effectiveness of the operation was inves- 
t igated by dissecting the flies hatched from the operated 
larvae. All operated larvae were at third instar stage. 

In females, the ovary on the operated side was missing 
or more or less reduced in size. In the males the testis on 
the operated side was either missing or reduced in size 
and also abnormal in shape and lacldng its normal yellow 
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p i g m e n t a t i o n .  I n  one  of t h e  l a t t e r  cases,  as wel l  as in  a 
case w h e r e  t h e  t e s t i s  on  t h e  o p e r a t e d  s ide d id  n o t  show 
a n y  v i s ib le  d a m a g e ,  mic roscop ica l  i n v e s t i g a t i o n  s h o w e d  
no  n o r m a l  spe rms ,  a l t h o u g h  t h e  u n o p e r a t e d  t e s t i s  Of t h e  
s a m e  a n i m a l s  s h o w e d  n o r m a l  s pe r m s .  

The  o p e r a t i o n  is, gene ra l ly ,  m o r e  successfu l  in  ma les  
t h a n  in females ,  p o s s i b l y  due  to  t h e  la rge  size of t h e  
ma le  g o n a d  w h i c h  a l lows b e t t e r  l oca l i s a t i on  of t h e  t r e a t -  
m e n t .  F u r t h e r ,  i t  is poss ib le  to  p u s h  t h e  t i p  of t h e  
e l ec t rode  i n t o  t h e  tes t i s ,  t h u s  a d d i n g  m e c h a n i c a l  d a m a g e  
to  t h e  e f fec t  of t h e  c u r r e n t .  

E//ect o/ operation on third instar larvae o[ Drosophila metanogaster. 
142 adults hatched out of a total of ~15 larvae treated. The percent- 
age of hatching adults was 56% for the males and 66% for the females 
for the whole series of tests, but it was much higher for the last ex- 

)eriments in the series. 

Adults Sex dissected 

94 F 
48 M 

Gonad Gonad 
missing only 

or greatly slightly 
reduced reduced 

20 23 
15 13 

Gonad Doubt- 
notvisibly ful 
damaged 

40 
15 

I I  
5 

T h e  r e s u l t s  of t h e  t e s t s  a re  s h o w n  in  t h e  t a b l e  w h i c h  
s u m m a r i s e s  al l  e x p e r i m e n t s  e x c e p t  some  p r e l i m i n a r y  

ones.  Of course ,  success  d e p e n d s  l a rge ly  on  t h e  experi-  
m e n t e r ' s  ski l l  a n d  t h e  r e f i n e m e n t  of t h e  m e t h o d .  There-  
fore t h e  s u m m a r i s e d  e x p e r i m e n t s  give no  r ea l  i nd i ca t i on  
of t h e  poss ib le  s u r v i v a l  r a t e ,  w h i c h  i n d e e d  increased  
f r o m  e x p e r i m e n t  to  e x p e r i m e n t .  I n  t h e  l a s t  a n d  best  
e x p e r i m e n t  15 flies h a t c h e d  of  20 o p e r a t e d  f e m a l e  larvae,  
s h o w i n g  o v a r y  d e s t r u c t i o n s  in  13 cases.  

Acknowledgments.-This work was carried out at the Institute of 
Animal Genetics, West Mains Road, Edinburgh, Scotland. The 
authors are greatly illdebted to the Director, Professor C. H. WAD- 
DIN~TON, F. R. S., for providing facilities and for his interest and en- 
couragement during the course of the work. One of us (D.P.) wishes 
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E.  ~{. PANTELOURIG a n d  D. POGGENDORF 

Inst i tute  o / A n i m a l  Genetics, West  M a i n s  Road, Edin-  
burgh, Scotland, and Entwichlungsphysiologisches Inst i tut  
der Universitiit K6ln ,  Germany,  A u g u s t  20, 1954. 

Zu s a m m e n f a s s u n g  

A n  m ~ n n l i c h e n  u n d  w e i b l i c h e n  D r o s o p h i l a l a r v e n  im 
d r i t t e n  L a r v e n s t a d i u m  las sen  s ich  die G o n a d e n  durch  
H i n d u r c h l e i t e n  e ines  h o c h f r e q u e n t e n  W e c h s e l s t r o m s  
( F r e q u e n z  20000  Hz,  S t r o m s t ~ r k e  empi r i sch )  ohne 
Sch / id igung  a n d e r e r  O r g a n e  in  situ ze r s t6 ren .  Die  Me- 
r h o d e  i s t  be i  M £ n n c h e n  e r fo lg re i che r  als be i  We ibchen .  
Die  V e r s u c h s a n o r d n u n g  u n d  die H e r s t e l l u n g  e ine r  ge- 
e i g n e t e n  M i k r o e l e k t r o d e  w e r d e n  b e s c h r i e b e n .  

I n f o r m a t i o n s  - h l f o r m a t i o n e n  - I n f o r m a z i o n i  - N o t e s  

S T U D I O R U M  P R O G R E S S U S  

D i e  t e k t o n i s c h e  M e t a m o r p h o s e  d e r  K o h l e  
Eine  (3berschau neuerer Arbeiten 

Von W. E. PETRASCHECK jun., Leoben 1 

Die  U r s a c h e n  t ier  R e i f u n g  de r  K o h l e  s ind  m a n n i g f a c h .  
D r u c k  u n d  T e m p e r a t u r  s i nd  die H a u p t f a k t o r e n ,  a b e r  
a u c h  U n t e r s c h i e d e  des p f l a n z l i c h e n  A u s g a n g s m a t e r i a l s ,  
g e o c h e m i s c h e s  B i l d u n g s m i l i e u  de r  To r fmoore ,  m e c h a n i -  
sches  u n d  c h e m i s c h e s  V e r h a l t e n  des  N e b e n g e s t e i n s  de r  
F16ze w i r k e n  of t  b e s t i m m e n d  au f  den  R e i f e g r a d  (In- 
k 0 h l u n g s g r a d )  e i n e r  Koh le .  F t i r  j e d e n  d iese r  H a u p t -  u n d  
N e b e n f a k t o r e n  g i b t  es f i b e r z e u g e n d e  B e l ege ;  u m s t r i t t e n  
i s t  i m m e r  wieder ,  w e l c h e m  yon  i h n e n  die w i c h t i g s t e  
Rol le  z u z u s c h r e i b e n  ist,  d a  r ac i s t  m e h r e r e  z u s a m m e n -  
w i rken .  E s  s che in t ,  dass  in  m a n c h e n  G e b i e t e n  de r  eine,  
in  a n d e r e n  e in  a n d e r e r  F a k t o r  d e n  g r 6 s s t e n  E i n f l u s s  aus-  
ge i ib t  h a t .  Die  f o l g e n d e n  B e t r a c h t u n g e n  seien a u f  die 
W i r k u n g  des  g e b i r g s b i l d e n d e n  D r u c k e s  au f  die K o h l e  
b e s c h r ~ n k t .  

N i c h t  a n z u z w e i f e l n  i s t  die W i r k u n g  de r  t e k t o n i s c h e n  
K r M t e  a u f  das  Ge/i~ge de r  K o h l e  i m  g rossen  u n d  i m  
k le inen .  T e k t o n i s c h e  V e r d i c k u n g e n  u n d  V e r d r i i c k u n g e n  
v o n  K o h l e n f l 6 z e n  s ind  aus  v ie len  G c b i e t e n  b e k a n n t ;  sie 
zeigen,  dass  s ich  die K o h l e  gegenf ibe r  i h r e m  N e b e n -  
ges t e in  z n m e i s t  als  ein m o b i l v e r f o r m b a r e s ,  ¢~plastisches,~ 

1 Institut ftir Geologic und Lagerstfittenlehre der Montanisti- 
sehen Hochschule Leoben (Steiermark). 

G e s t e i n  verhSI t .  B e s o n d e r s  i n s t r u k t i v e  Beisp ie le  sind 
d a r g e s t e U t  w o r d e n  y o n  FABRE u n d  FLEYS t, FEUGUEUR i 
(Abb.  1) u n d  f r i ihe r  yon  "WALTI~ER E.  PETRASCHECK 3. 

Diese  P l a s t i z i t ~ t  i s t  a b e r  z u m e i s t  n u t  e ine  sche inbare  
gewesen,  i n d e m  die V e r f o r m u n g  in W i r k l i e h k e i t  in  einer 
d i f f e ren t i e l l en  B e w e g u n g  k le iner ,  f e s t e r  I~ohlen te i lchen  
b e s t a n d ,  das  he i s s t  also in  e i n e m  F l i e s sen  zer r iebener  
F e i n k o h l e  ( K o h l e n m y l o n i t ) .  Die  K o h l e  s e lbs t  h a t  ihren 
c h e m i s c h e n  R e i f e g r a d  - e t w a  a u s g e d r t i c k t  i m  G e h a l t  der 
f l i i ch t igen  B e s t a n d t e i l e  - s c h o n  v o r  t ier  D u r c h b e w e g u n g  
u n d  M y l o n i t b i l d u n g  besessen .  Die  I n k o h l u n g  w a r  pr~- 
k ine t i s ch .  Das  m i k r o s k o p i s c h e  Geftige i s t  k a t a k l a s t i s c h  
oder  b lXt te r ig  gesch ie fe r t .  Gef f igeb i lder  d iese r  A r t  sind 
v o n  n i e d e r s c h l e s i s c h e n  K o h l e n  a b g e b i l d e t  w o r d e n  (zum 
Beispie l  yon  HOEHNE ¢ u n d  k t i rz l ich  a u c h  y o n  solchen 
aus  d e m  R u h r g e b i e t  (M. u n d  R.  TEICHM~ILLI~R 5, 1954). 
Fe ine  K o h l e n m y l o n i t e  s ind  a u c h  aus  den  T r i a s k o h l e n  der 
A l p e n  u n d  d e n  K r e i d e k o h l e n  de r  B a l k a n h a l b i n s e l  be- 
k a n n t .  V e r b r e i t e t  i s t  diese M y l o n i t b i l d u n g  i m m e r  deft ,  

1 j .  FABRE und R. FLEYS, Phdnomdnes de plasticitd et migration 
clans les charbons alpins, C. r. 19e Congr. G6ol. internat. Alger, 149 
(1953). 

gt L. FEUGUEUR, Comportement du charbon, dam une nappe 
helvdtique des alpes [ran#aises, C. r. 19 e Congr. Geol. internat., 3, 163 
Alger (1953). 

3 ~ALTHER E. PETRA$CHECK, jun., Verdickungen und Verdr~ckun- 
gen yon Kohlen]16zen und die Gesetzmdssigkeiten ihrer Lage, Z. prakt. 
Geol. 45, 172 (1937). 

4 R. HOEHNE, Zusammenhang yon Mikrogefiige und tektonischer 
Bewegung bei einer niederschlesischen Kohle - Glfick auf 18, Esseu 
(1934). 

R. und M. TEICHMOLLER, Zur mikrotektonischen Ver/ormung der 
Kohle, Geol. Jb. Hannover 69, 963 (1954). 


