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tube  is f i t ted,  app rox ima te ly  40 cm ill length.  The t ip  is 
held in e thanol  and cleaned by  repea ted ly  blowing air 
th rough  the  system. Secondly, f rom glass rod, a micro- 
needle is made  hav ing  the  same form and dimensions as 
the  pipet te ,  the  t ip  being rounded  in a small  f lame. Pla tes  
wi th  part icle-free agar, which were poured in an exac t ly  
hor izonta l  position, are prepared by  cu t t ing  lines in the  
surface, as indicated in the  Figure  (c), wi th  the  aid of a 
sterile needle or scalpel etc. The  age of the  agar  plates  is 
not  ve ry  cri t ical  a l though nei ther  freshly poured nor  old 
dry  plates  should be used. The  spores will  be placed at  the  
intersections.  In  the  d iagram the  pla te  is prepared  for 8 
asci. A loop of sporula ted cell mater ia l  is t ransferred to an 
enzyme solut ion (e.g. 'Glusulase ' ,  E n d o  Laboratories ,  Inc., 
Garden City, N.Y. 11530; 0.02 ml  enzyme prepara t ion  in 
5 ml  disti l led water ,  20-30 mill  at  room tempera ture) .  If  
necessary the  t i t e r  of this suspension is ad jus ted  as to ge- 
nera te  a reasonable average 'neares t  ne ighbour '  d is tance 
(e.g. 20 X cell diameter)  be tween  cells and asci on the  plate.  
A loop of the  suspension is then  s t reaked on the  left  side 
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of the  p la te  (Figure c). The microscopic magnif ica t ion  is 
chosen such t h a t  a workable  dis tance be tween  agar  and 
objec t ive  is ma in ta ined  and tha t  asci can be recognized 
wi th  ease (e.g. objec t ive  10 •  eye pieces 10 •  Also an 
armres t  is necessary for suppor t ing the  hand  which holds 
the  pipet te .  

An isolated four-spored ascus is ident i f ied under  the  
microscope. The  free end of the  plast ic  tube  is held  in the  
m o u t h  and the  t ip  of ti le p ipe t te  is b rought  into the  field. 
A cell-free area on the  surface is touched repea ted ly  thus  
filling the  t ip  wi th  l iquid by  capi l lary  action. Then  the  
ascus is touched  and the reby  picked up. The  p ipe t te  is 
l i f ted slightly, and, wi th  the  o ther  hand,  the  plate is moved  
so as to br ing the  first  in tersect ion 1A into focus (Figure 
c). The  p ipe t te  is lowered and the  ascus b lown out. The  
success or fai lure of the  manoeuvre  has to be checked. The  
t ip  is then  cleaned in e thanol  and fur ther  asci are accord- 
ingly placed at  the  o ther  intersect ions 2A to 8A. The 
second step consists in separa t ing  the  4 adher ing spores 
of an ascus by  rubbing  i t  wi th  the  microneedle.  Tllis step 
m a y  be faci l i ta ted by  keeping the  p la te  at  4 ~ over  night.  
Final ly ,  in the  th i rd  step, 3 spores of each ascus are t rans-  
fered wi th  the  p ipe t te  to the  corresponding intersect ions 
B, C and D, using the  same technique  as for the  ini t ial  as- 
cus isolation. 

I t  is m y  experience t h a t  witt l  sufficient  pract ice yeas t  
asci can be dissected by  free hand no less efficiently than  
wi th  the  micromanipula tor .  The  free hand method  Call 
also be used, wi th  modificat ions,  for 1. work  wi th  o ther  
yeasts  such as Schizosaccharomyces pombe, 2. single cell 
isolations (standard cloning, zygote  isolation), 3. cell to cell 
pair ings and 4. pedigree analyses ~. 

Zusammen/assung. Eine  Methode wird beschrieben, die 
es erlaubt,  einzelne t lefezel len  freih/~ndig, d.h.  ohne Zu- 
h i l fenahme eines Mikromanipulators ,  zu isolieren. Diese 
Methode mag  Anwendung  f inden bei Einzelzell isolationen, 
S tammbaumana lysen ,  Te t radenana lysen  und Zell-zu-Zell- 
Paarungen.  
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A Modif ied  T e c h n i q u e  of T i s s u e  I n c u b a t i o n  for Insec t  Fat  B o d y  

Prote in  synthesis  in insect fa t  body  has f requent ly  
been s tudied ill v i t ro  by  the  incorporat ion of labelled 
amino acid f rom an incubat ion  med ium 1-a. Previous  
reports  have  described the  incubat ion  of pooled fat  bodies 
for periods of up to 5 h, using small  flasks or boil ing tubes  
moun ted  ver t ica l ly  on shaking machines  achieving rapid  
agi tat ion.  A modif ica t ion  of this procedure  has been 
developed to opt imize  the  aerat ion of incubated  tissues 
and faci l i ta te  the  separa te  use of ind iv idual  fa t  bodies. 

5-day-old adul t  males of Locusta migratoria migrato- 
rioides (R. & F.) were decapi ta ted  and each carcass 
opened in the  mid-ven t ra l  line. Af ter  r emova l  of the  gut  
and testis, the  visceral  fa t  body  was dissected under  
sterile Ringer ' s  solution and f loated out  as a single sheet. 

Each  fat  body was collected on a stainless steel spa tu la  
and in t roduced into a t issue cul ture  tube  containing a 
sterile a l iquot  o f  STEVENSON and WYATT'S 'A '  med ium 2, 
modif ied by  the  inclusion of leucine (0.2 raM) and a 
mix tu re  of unlabel led and U-14C-valine.  Each  fat  body 
was s t randed on the  side of a cul ture  tube  in a posi t ion 
where the  med ium would wash over  it  per iodical ly  dur ing 
the  incubat ion.  The  tubes were f i t ted  onto a Matburn  

1 171. SHIGEMATSU, Bull. seric. Exp. Stn Japan 16, 141 (1960). 
2 E. STEVENSON and G. R. WYATT, Archs Bioehem. Biophys. 99, 65 

(1962). 
a G.M. PRICE, J. Inseet. Physiol. 12, 731 (1966). 
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Fig. 1. Incorporation of U-14C-valine into retained fat body protein 
in vitro; A) with specific activity in the incubation medium; B) with 
the volume of incubation medium; C) with time of incubation; D) 
with valine concentration at constant specific activity, 

Tissue Culture Roller  Appara tus  a t  an angle of 10 ~ f rom 
horizontal  and turned  at  0.5 rpm in a cons tant  t empera tu re  
room at  29 :~ I~ The tissues thus  passed th rough  
a l ternate  1 min  phases of aera t ion and submersion.  
Fol lowing the  incubat ion  TCA-insoluble fract ions of 
re ta ined fat  body prote in  were prepared for the  determi-  
na t ion  of specific act ivi ty .  

Dur ing an incubat ion  of 3 h the  re la t ionship be tween  
specific ac t iv i ty  in the  incubat ion  med ium and in the  
re ta ined prote in  was observed to be l inear  (Figure 1, A). 
Incorpora t ion  was m a x i m a l  when the  vo lume  of incuba-  
t ion med ium was 0.8-1.5 ml  (Figure 1, B). 

Incorpora t ion  into re ta ined prote in  increased to a 
m a x i m u m  after  6 h of incubat ion  (Figure 1, C). The  
12-hour level indicated t h a t  no fur ther  ne t  incorpora t ion  
occurred. Dur ing this period only s m a l l  quant i t ies  of 
prote in  (less than  50 ag) were released into the  med ium, '  
indicat ing t h a t  the  level l ing off of incorporat ion a t  6 h 
was not  due to the  a t t a i n m e n t  of an equi l ibr ium between 
prote in  release and up take  by  the  fat  body.  The  incorpo- 
ra t ion  of labelled val ine  lagged dur ing the  first 2 h of 
incubat ion.  SHIGEMATSU 1 found tha t  this ini t ial  lag was 
eliminated by a preincubation of the tissue prior to 
adding the isotope. 

Incorpora t ion  was unaffected by  to ta l  va l ine  concentra-  
t ions in excess of 0.25 raM, bu t  fell off sharply  a t  lower 
levels (Figure 1, 17)). A similar  result  was obta ined  by  
PRICE a, and indicated that the  ra te  of incorpora t ion  did 
not  depend on val ine  concentra t ion  alone. 

F a t  bodies were dissected and ha lved ;  one half  of each 
tissue was incubated  for 3 h, the  o ther  for 6 h. Prote in  
synthesis  var ied  widely  amongs t  individuals  of the  same 
age and t rea tment ,  bu t  f rom the  slopes i t  was concluded 
tha t  the  general  rates of incorporat ion were s imilar  in f ive  
of the  fa t  bodies (Figure 2). 

The  results repor ted  here were obta ined  f rom animals  
subject  to normal  t r e a t m e n t L  The technique  is sui table 
for the  incubat ion  of small  quant i t ies  of fragile fa t  body  
tissue and is in current  use to s tudy  prote in  synthesis  in 
insects t rea ted  by  s ta rva t ion  and frontal  gangl ionec tomy 4. 

35 

30 

-o,p 
oo o c ~  
�9 ~ x ~,25 
%.=_ 

o . ~  o 
a= 

.2 

f / 

Time of incubation 

F i g .  2 .  R a t e s  o f  i n c o r p o r a t i o n  o f  U - 1 4 C - v a l i n e  i n t o  t h e  r e t a i n e d  p r o -  

t e i n  o f  6 f a t  b o d i e s .  

4 Id. U, CLARKE and P. A. LANGLEY, J. Insect Physiol. g, 411 (1963), 
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Rdsumd. Les syn theses  des pro t6 ines  dans  le corps gras 
de chaque  insecte  on t  6t6 6tudi6es p a r  1 ' incorpora t ion  de 
U-~4C-valine in v i t ro .  Les t i ssus  son t  mis  ~ incube r  dans  
les t ubes  t o u r n a n t  /~ u n  r6gime m i n i m u m .  M~me si 

5 Present address: Dept. of Zoology, The University of Western On- 
tario, London 72 (Canada). 

l ' i n c u b a t i o n  dure  p e n d a n t  6 h, le t a u x  d ' i n c o r p o r a t i o n  ne  
d @ e n d  pas  u n i q u e m e n t  de la c o n c e n t r a t i o n  de val ine .  
Le t a u x  des syn theses  des p ro%ines  va r i e  l a r g e m e n t  chez 
les i nd iv idus  t ra i t6s  de la m~me mani6re .  

D. ]~. BIGNELL 5 
Department o[ Zoology, The University, 
Nottingham NG7 2RD (England), 9 June 7972. 

Zur Technik  der B lu tentnahme  b e i m  Meerschwe inchen  

Die H e r z p u n k t i o n  gi l t  als das  Mi t te l  der  W a h l  zur  
schne l len  G e w i n n u n g  gr6sserer  Mengen  Blut .  N a c h  Er -  
f a h r u n g e n  m i t  de r  k lass i schen  Me t hode  an  f iber 400 Tie- 
ren  w a n d t e n  wir  uns  e iner  yon  a n d e r e n l  u n d  yon  uns  in 
der  L i t e r a t u r  n i c h t  g e f u n d e n e n  lViethode zu. 

Methode. Das Meerschweinchen  wird  d u r c h  e inen  Mit-  
a rbe i t e r  in  genauer  IRfickenlage gu t  f ixier t .  Die P u n k t i o n  
erfolgt  d u r c h  die obere  T h o r a x a p e r t u r  h i n t e r  dem  Ster-  
n u m  u n d  in 1 bis  1,5 cm Tiefe von  k ran ia l  n a c h  k a u d a l  
bei  e twa  10 Grad  Ne i gung  n a c h  l inks  wi rd  das  Herz  er- 
re icht .  Die H e r z p u n k t i o n  wi rd  ohne  Narkose  durchge-  
f i ihrt .  

Er/ahrungen und Diskussion. W i t  h a b e n  diese Me t hode  
in f iber 200 F/i l len a n g e w a n d t  u n d  k 6 n n e n  eine wesen t l i ch  
h6he re  Tre f f s icherhe i t  u n d  Schnel l igke i t  als m i t  der  
k lass i schen  Methode  bes t~ t igen ,  t ( o m m t  es d a r a u f  an, 
dass  das  Tier  die H e r z p u n k t i o n  i iber lebt ,  so is t  es beson-  
ders gu t  zu f ix ieren  u n d  die B e n u t z u n g  m6g l i chs t  feiner,  
schar fe r  u n d  ku rz  geschl i f fener  N a d e l n  is t  angezeigt .  Mi t  
den  yon  uns  a n g e w a n d t e n  1,1 m m  d icken  u n d  n i c h t  ideal  
ku rz  geschl i f fenen N a d e l n  k o n n t e n  wir  bei  20 u n t e r s u c h -  
t en  Meerschweinchen  zwischen 250 u n d  400 g K G W  5 m i n  
n a c h  der  P u n k t i o n  in 12 Fii l len ein H i i m o p e r i k a r d  (in 
4 Fi i l len ein sehr  ausgepr~igtes H ~ m o p e r i k a r d )  u n d  in 
1 Fa l l  e inen  H~tmothorax  b e o b a c h t e n .  Diese U n t e r s u -  
c h u n g e n  v e r a n l a s s t e n  nns,  die Tiere  n a c h  e iner  t l e rz -  
p u n k t i o n  n i c h t  zu we i t e ren  p h a r m a k o d y n a m i s c h e n  Ver-  
suchen  zu ve~wenden.  So erkl / i r t  s ich auch,  w a r u m  wir  
zur  Zei t  ke ine  A n g a b e n  fiber die Mor ta l i t i i t  n a c h  Herz-  
p u n k t i o n e n  a n  e inem gr6sseren <~Krankengut ,  m a c h e n  
k6nnen .  

Das  yon  COLLIER bei  Maus  u n d  R a t t e  empfoh lene  Vor-  
gehen,  d i r ek t  n n t e r  dem  S te rnum,  i m  sp i t zen  W i n k e l  yon  
k a u d a l  her ,  h a b e n  wir  b e i m  Meerschweinchen  n i c h t  ange-  
w a n d t .  I n  se l t enen  F~illen h a b e n  wir  B l u r  n a c h  Dekapi -  
t a t i o n  gewonnen .  

Gute  E r f a h r u n g e n  bes i t zen  wir  m i t  den  P u n k t i o n e n  
der  Vena  jugular i s  u n d  Iemoral is .  Techn i sch  is t  das  Auf-  
suchen  de r  V e n a  j ugular i s  e x t e r n a  n a c h  e inem 1 cm u n t e r  
dem Un te rk i e f e r  gelegten oberf l i ichl ichen K r a g e n s c h n i t t  
e infach,  da  diese Vene  die einzige s t a rke  H a l s v e n e  be im  
Meerschweinchen  ist.  E b e n s o  b i e t e t  das  A u f s u c h e n  e iner  
oberf t / ichl ichen Vene  n a c h  e iner  Inz i s ion  in der  Le is ten-  
gegend ke ine  Schwier igkei ten ,  w e n n  a u c h  die h ie r  ange-  
t ro f f enen  V e n e n  wesen t l i ch  d i inne r  als die V e n a  jugu la r i s  
e x t e r n a  sind. E ine  U n t e r b i n d u n g  der  a n g e s t o c h e n e n  Ve- 
nell  k a n n  d a d u r c h  e r s pa r t  werden,  dass  d i inne  Kanf i l en  
b e n u t z t  werden.  I n  se l t enen  F i l l e n  k a n n  ein E x i t u s  
le tal is  d u r c h  N i c h t b e h e r r s c h u n g  der  auf  die V e n e n p u n k -  
t i on  fo lgenden  B l u t u n g  n a c h  ungen i igend  b r e i t e r  Frei-  
l egung  der  Vene  b e o b a c h t e t  werden.  

Mi t  de r  yon  ~2~-6LLER 2 u n d  SCHERMER 8 als e in fach  u n d  
leistungsf~ihig angegebenen  P u n k t i o n  des V e n e n p l e x u s  

der  O r b i t a  h a b e n  wi t  wenig E r f a h r u n g .  E n t n a h m e s t e l l e  
i s t  de r  zwischen Augen  u n d  h i n t e r e r  B e g r e n z u n g  der  
A u g e n h 6 h l e  gelegene r e t roo rb i t a l e  Venenp l exus  .nach 
S t a u u n g  der  V e n e n  des I~opfes d u t c h  l e ich ten  D r u c k  m i t  
Zeigefinger  u n d  D a u m e n ,  die den  Ha l s  umschl iessen .  

TIESLER u n d  SCItMIDT 4 b e r i c h t e n  f iber sehr  gu te  Er -  
f a h r u n g e n  d u r c h  A n s a u g e n  des B lu tes  aus  der  Ohrvene  
m i t  e iner  a n  e inen  S a u g a p p a r a t  angesch lossenen  Saug- 
glocke. W i t  h a b e n  diese Me thode  se l ten  zu unse ren  Un-  
t e r s u c h u n g e n  b e n u t z t ,  da  d u r c h  den  U n t e r d r u c k  a m  
Trommel fe l l  S t 6 r u n g e n  der  I n n e n o h r p h y s i o l o g i e  zu be-  
f i i r ch ten  sind.  Die yon  LEHNERT 5 besch r i ebene  ' F a r m e r ' s  
Wife  Method ' ,  die im A b t r a g e n  eines Zehnage ls  u n d  Ein-  
r i t zen  des W u n d b e t t e s  b e s t e h t  i s t  uns  n u r  aus  der  Li te-  
r a t u r  b e k a n n t .  

Absch l iessend  wi rd  n o c h m a l s  be ton t ,  dass  unsere  Me- 
t h o d e  der  H e r z p u n k t i o n  e inen  wesen t l i chen  F o r t s c h r i t t  
zur  schnel len  u n d  s icheren  G e w i n n u n g  gr6sserer  Mengen  
s ter i len  B lu tes  b e i m  Meerschweinchen  da r s t e l l t  G s. 

Rdsumd. Une  nouvel le  t e c h n i q u e  de p o n c t i o n  ca rd iaque  
est  d6cri te  et  l ' a ccen t  es t  mis  sur  les a v a n t a g e s  de ce t t e  
m6thode .  

P. FEDERSPIL 
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Universitiit des Saarlandes, D-665 Homburg ( Saar, 
Deutschland), 78. Mai  7972. 
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