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Table I. Probing frequency of female Simulium venuslum as related 
to t em pe ra t u r e  

T e m p e r a t u r e  No. of No. of Flies probing 
(~ flies tested flies probing (%) 

26.0 50 0 0.0 
27.0 30 0 0.0 
28.0 20 1 5.0 
29.0 40 7 17.5 
30.0 30 0 0.0 
31.0 9O 6 6.7 
32.0 40 10 25.0 
33.0 90 18 20.0 
34.0 120 39 32.5 
34.5 30 10 33.3 
35.0 80 23 28.7 
35.5 70 24 34.3 
36.0 70 29 41,4 
36.5 80 29 36.2 
37.0 80 39 48.7 
37.5 100 44 44.0 
38.0 80 25 31.2 
39.0 40 5 12.5 
40.0 40 4 10.0 

Table  I I .  Chemicals tested as gorging s t imulants  for Simulium 
venustum 

Test  chemical  A ~ B"  C ~ D ~ E �9 

10 4 M A T P  120 52 46 43.3 88.5 
10 -5 M A T P  120 50 8 41.7 16.0 
10 -4 M ADP 120 53 50 44.2 94.3 
1.0 -5 M ADP 120 56 26 46.7 46.4 
10 .3 M serine 40 16 1 40;0 6.3 
10 -a M leucine 20 12 0 60.0 0.0 
10 -3 M alanine 20 9 0 45.0 0.0 
10 a Mproline 40 13 1 32.5 7.7 
Control 120 38 1 31.7 2.6 

~Colunln A, sample size; column B, number of flies that probed; 
column C, number of flies that gorged; column D, percent that probed ; 
column E, percent that probed that gorged. 
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locat ion of the  hos t  using s t imul i  which  opera te  over  some 
distance,  e.g., colour, ca rbon  dioxide, and  visual  cues, 
c) landing  and  probing,  and d) ingest ion of blood. The 
flies w i th  which  we worked had  a l ready comple ted  phases  
a) and  b) and  had  landed,  and were ' p r imed '  to  s t a r t  
probing.  

Tempera tu re s  be tween  26 ~ and  40 ~ were t e s t ed  to  
de te rmine  the  effect  of hea t  on probing.  Dur ing  these  
exper imen t s  a saline control  or tes t  co mp o u n d  (see below) 
was in the  well of t he  feeding chamber .  There  was an 
overall  increase in the  percen t  of flies p rob ing  f rom 26 ~ 
where  none probed,  to  a m a x i m u m  at  37 ~ where  48.7% 
probed  (Table I). Be tween  37 ~ and  40 ~ a sharp  decline 
in the  p rob ing  ra te  occurred and,  in fact,  a couple of the  
flies died dur ing  the  exper iment ,  appa ren t l y  due to  
excess heat .  

Dur ing  probing,  the  blood of a hos t  is sampled  for its 
sui tabi l i ty  for ingestion.  Because adenosine  compounds  
hav ing  high energy p h o s p h a t e  bonds  are known  gorging 
s t imulan t s  in o ther  h a e m a t o p h a g o u s  insects  5-7 ; A T P  and 
A D P  were te3ted for the i r  effects on gorging by  simuliids. 
The amino  acids, leucine, serine, alanine, and  proline were 
also tes ted.  Test  compounds  were dissolved in 0.15 M 
saline buffered to  p H  7.2 wittl  Sorensen ' s  p h o s p h a t e  
buffer.  The buffered saline also served as a control .  All 
expe r imen t s  were conduc ted  near  37 ~ 

Table I I  shows t h a t  for female S. venustum 10 4 M and 
10 .5 M A T P  and A D P  elicit s ignif icant ly  more  gorging 
t h a n  the  control .  At  10 -~ M, A T P  and  A D P  are equal ly 
effective as gorging s t imulants .  At  10 -5 11g, A D P  elicits 
more  gorging t h a n  A T P  bu t  bo th  are less effective t h a n  at  
10 -~ M. H o s o i  ~ r epor ted  t h a t  for Culex pipiens vat .  
pallens A D P  elicited gorging by  more  mosqui toes  t h a n  
ATP.  Some spurious gorging occurred on the  amino  
acids and  tile control ,  bu t  the  da t a  are no t  s ta t i s t ica l ly  
s ignif icant  (Table If) .  

I n  addi t ion  to work on blood feeding mechan i sms  and  
associated factors,  th is  t echnique  m a y  facil i tate nu t r i t iona l  
studies,  eventua l  l abora to ry  colonizat ion of simuliids, and  
infect ion of simuliids wi th  ve r t eb ra t e  pa thogens  wi thou t  
the  need to  feed on an infected hos t  s. 

Rdsumd. On d6crit  une t echn ique  s imple et p ra t ique  
se rvan t  g nourr i r  des simuliid6s g t ravers  des m e m b r a n e s  
de la tex  commerc i a l emen t  disponible.  On d6mont re  
a v a n t  t ou t  que la chaleur  est  un fac teur  essentiel  qui 
indui t  le sondage et  que l 'ad6nosine t r i p h o s p h a t e  et  
i 'ad6nosine d i p h o s p h a t e  s t imulen t  l ' engorgement  de 
Simulium venustum Say. 
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A S c a n n i n g  E lec tron  M i c r o s c o p e  M e t h o d  for the  E x a m i n a t i o n  of Glass  M i c r o e l e c t r o d e  Tips  
E i ther  Before  or After  U s e  

High resolut ion m e t h o d s  for the  e lectron microscopic 
examina t i on  of glass microelect rodes  general ly require  
t h a t  the  t ips  of t he  electrodes be broken  f rom the  shank  
dur ing  m oun t ing  because of space l imi ta t ions  of the  
microscopes 1-5. In  the  p resen t  s t u d y  scanning t ransmiss ion  
electron microscopy  was used to  view freshly  d rawn or 
previous ly  used microelect rodes  w i thou t  damag ing  them.  
Opera t ion  of the  scanning electron microscope in a 
t ransmiss ion  mode  e l imina ted  the  need for coating.  

1 j .  T. ALEXANDER and W. L. NASTUK, Rev. scient. In s t rum.  24, 
528 (1953). 

2 R. F. BILS and M. LAVALLI~E, Exper ien t ia  20, 231 (1964). 
a D. S. FORMAN and W. L. R. CRIYCE, Eleetroeneeph.  d in .  Neuro- 

physiol.  33, 427 (1972). 
4 I~. FRANK and M. C. BECKER, in Physical Techniques in Biological 

Research (Ed. W. L. NASTUK; Academic Press, New York 1964), 
vol. 5A, p. 22. 

5 j .  T. TUPPER and H. TEDESCHI, Proe. hath. Aead. Sei., USA 63, 
370 (1969). 
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Fig. 1. Exploded view of a Cambridge Stereoscan specimen mounting 
block with modifications for use in a dark field scanning transmission 
mode. 

Fig. 2. Glass microelectrode tips. A) SEM. Hawksley tubing tilt  45 ~ 
electrode coated with 10 nm of gold. B) DFSTEM of electrode in A. 
Wall thickness can be estimated closely at the tip. 10,000 •  scale 
1 ~zm. C) DFSTEM Yankee mieropet. Filled and emptied electrode. 
Resistance before microscopy 12 MQ. Resistance after microscopy 
28MQ 30,000 • scale 1 [xm. D) DFSTEM Yankee mieropet (Low 
softening temperature) Tip of electrode is apparently sealed. 42,000 • 
scale 1 ~xm. 
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A Cambridge Stereoscan $4 Scanning Elec t ron  Micro- 
scope (Cambridge Scientific Ins t ruments  Ltd. ,  Cambridge,  
England)  wi th  a t t achmen t s  for scanning t ransmission 
(STEM) was used wi th  a modif ied beam blanking device 
for dark field t ransmission microscopy (DF STEM). 
Transmission microscopy is achieved by  changing the 
posit ion of the  scint i l lator  so tha t  i t  is d i rect ly  in the pa th  
of the  electron beam. No electron collector is required.  
The dark  field s top was a short  length  of 1/s inch stainless 
steel rod bent  as shown in Figure  1 and inserted into the  
specimen holder  so tha t  i t  could be ro ta ted  in and out  of 
the beam using the  specimen ro ta t ion  control.  

Glass microelectrodes were pu l led  from 1.5 m m  
capil lary tub ing  on a hor izontal  two-s tage puller (Indus- 
tr ial  Science Associates, Ridgewood,  N.Y.). Glass of high 
softening t empera tu re  was:  1. Yankee  Micropet  25 2~ 
capi l lary pipet tes  (Clay-Adams, Pars ippany,  N.J.) .  
Lower  softening t empera tu re  glasses were 2. a different  
ba tch  of Yankee Micropets,  and 3. Hawks ley  micro- 
haematocr i t  tubes (Hawksley & Sons Ltd. ,  Lancing,  
Sussex, U.K.) .  Elect rodes  were filled by  boiling in 
me thano l  under  reduced pressure for 5 min, and then  
immersed in distilled water  for 30 min. 3 M KC1 solution 
was injected into the  barrels, and a t  least 12 h allowed 
for equil ibration.  The external  solution for measur ing 
resistances was physiological  saline. Elec t rode  t ips were 
examined ei ther  before filling or af ter  measur ing electrode 
resistance. Fil led electrodes were empt ied  by flushing 
barrels wi th  distilled water  and immers ing  electrodes in 
water  for 24-72 h to allow the  filling solution to diffuse 
out  of the  t ip before v a c u u m  drying. 

Dark  field scanning t ransmission electron microscopy 
provided excellent  high-resolut ion views of microelectrode 
t ips (Figure 2) and allowed es t imat ion of lumen di- 
ameters  and t ip  taper  angles. Glass of high softening 
tempera tu re  gave electrodes whose t ips were open and 
whose included t ip angle was 4-15 ~ The rat io  of outside 
d iameter :  inside d iameter  at  the  t ip  was general ly less 
than  tha t  of the  original tub ing  in agreement  wi th  o ther  
reports  s. Glass of re la t ively  low softening t empera tu re  
f requent ly  produced electrodes whose t ips were v i r tua l ly  
closed, no orifice being resolvable a t  40 ,000•  Such 
ultrafine electrodes are suitable for intracel lular  recording 
f rom small  cells ~, some degree of t ip  breakage apparen t ly  
occurring on first contac t  wi th  the  tissue. STEM did not  
damage electrodes as t hey  could be filled normal ly  and 
used for intracel lular  recording from cul tured skeletal  
muscle cells. Elect rodes  which were filled to measure  
resistance and then  empt ied  always had some internal  
salt crystal izat ion.  Refil l ing electrodes was general ly not  
successful bu t  electrodes which did refill had measured 
resistances in reasonable agreement  wi th  the  init ial  filling 
(Figure 2). 

Scanning electron microscopy in the  secondary 
emission mode  (SEM) provides sufficient resolution bu t  
requires coat ing the  electrode wi th  metal .  The meta l  
coat ing masks fine details of the  electrode t ip s and 
destroys the  usefulness of the  electrode for physiological  
recording. W i t h  modera te ly  high accelerat ing vol tages 
(30 kV) the  spot  current  required for adequa te  secondary 
emission (about 1 nA) has a t endency  to mel t  the  th in  
glass tip. Spot  current  can be reduced bu t  the  decreased 
signal-to-noise rat io necessi tates ve ry  long exposures for 

6 E. UJEC, Z. ViT, F. VYSKO~IL and O. KRALiK :Physiologia 
bohemoslov. 22, 329 (1973). 

7 R. D. PURVES, G. ]~. MARK and G. BURNSTOCK, Pfliigers Arch. 
ges. Physiol. 341,325 (1973). 

s K. T. ]BROWN and D. G. FLEMING, Science 785, 693 (1974). 
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a d e q u a t e  mic rographs .  E lec t rodes  m a y  be  v iewed un-  
coa ted  a t  low acce le ra t ing  vo l tages  (less t h a n  2 kV) b u t  
the. r e so lu t ion  o b t a i n e d  is no t  suff ic ient  to  e x a m i n e  fine 
e lec t rode  tips.  

The  p rob lems  assoc ia ted  w i t h  seconda ry  emiss ion  Call 
be e l imina ted  b y  us ing  t r a n s m i s s i o n  microscopy.  Samples  
do no t  need  a m e t a l  coa t ing  a n d  requ i re  m u c h  less spo t  
c u r r e n t  ( abou t  1 pA).  The  t r a n s m i s s i o n  mode  has  t h e  
added  a d v a n t a g e  of g rea te r  a t t a i n a b l e  reso lu t ion  t h a n  
t he  s econda ry  emiss ion  mode.  The  s i lhoue t t e  image  
o b t a i n e d  in t he  t r a n s m i s s i o n  mode  can  be  i m p r o v e d  b y  
us ing  d a r k  field wh ich  allows d e t e r m i n a t i o n  of t ip  l u m e n  
d iamete r .  

I n  s u m m a r y ,  glass microe lec t rodes  were e x a m i n e d  w i t h  
d a r k  field s cann ing  t r a n s m i s s i o n  e lec t ron  mic roscopy  
w i t h o u t  t he  necess i ty  of h e a v y  m e t a l  coat ing.  The  elec- 
t rodes  were no t  d a m a g e d  a n d  could be  used for phys io-  
logical r ecord ing  a f t e r  e x a m i n a t i o n  ~. 

Zusammen/assung. Mikrog lase lek t roden  w u r d e n  im 
r a s t e r e l e k t r o n e n m i k r o s k o p i s c h e n  Dunke l f e ld  t r a n s m i s -  
s ionsop t i sch  ohne  M e t a l l b e s c h i c h t u n g  u n t e r s u c h t ,  wobei  
die E l e k t r o d e n  n i ch t  besch~tdigt werden  u n d  fiir phys io-  
logische A b l e i t u n g e n  wieder  ben i i t z t  werden  k6nnen .  
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A Simple Method for the Microscopic Examinat ion 

In  cyto logic-microscopic  e x a m i n a t i o n  of u n s q u a s h e d  ob- 
jec ts  of insects ,  w i th  t he  dyes  ace t ic - lac t icorce in  1, carbol-  
Iuchs in  (Fa. Merck),  wh ich  are used for t he  s t a in ing  of t i le 
nucleus,  t he  d i f f icu l ty  arises, t h a t  e i the r  t he  ob jec t  can  
on ly  be  exa 'mined in t he  u p p e r  or lower level  based  on ti le 
s t rong  colouring,  or t he  dye  is no t  able  to  pe rco la te  
comple t e ly  b y  sho r t e r  d u r a t i o n  of s ta in ing.  To m a k e  
possible a n  equa l  cons ide ra t ion  of t he  nucle i  a t  all 
levels, a m e t h o d  was evo lved  wh ich  p r o v e d  useful  for 
t e s tes  follicles of insects ,  a n d  wh ich  is also su i t ab le  for 
d i scover ing  t he  m e t a p h a s e - I - s t a g e s  in  oocytes.  

The  tes t ic le  is d iv ided  in R inge r ' s  so lu t ion  in s epa ra t e  
follicles. The  follicles are t r a n s p o r t e d  to  a smal l  d ish  w i t h  
ace t ic - lac t icorce in  1 a n d  are left  covered  for a t  leas t  2 h a t  
room t e m p e r a t u r e  un t i l  t h e  ob jec t  is t o t a l l y  s ta ined .  Sub-  

of Unsquashed,  Stained Organs of Insects 

s e q u e n t t y  the  follicle is t r a n s p o r t e d  to  a slide, on which  
b r o k e n  f r a g m e n t s  of cover-glass  are placed.  The  cover-  
glass f r a g m e n t s  m u s t  be  h igher  t h a n  t h e  ob jec t  to  avo id  
squashing .  Af te r  cover ing  w i t h  a cover-glass,  60% acet ic  
acid is added  on one side, a n d  on ti le o the r  side t i le dye is 
sucked off w i t h  f i l ter  paper ,  un t i l  t h e  l i qu id - sucked  off 
is nea r ly  colourless.  T h e  cover-glass  is sealed w i t h  cover-  
glass cement .  Accord ing  to  t h e  th i ckness  of t h e  objec t ,  
t he  slide is k e p t  on for 15 mi n  to  2 h a f te r  t h e  add i t i on  of 
the  acet ic  acid. D u r i n g  th i s  t i m e  t h e  dye, wh ich  sti l l  
r e m a i n e d  in t h e  c y t o p l a s m s  of t h e  follicle, becomes  
t r a n s p a r e n t  a n d  shows in all p a r t s  a u n i fo rm  colouring.  

1 L. F. LA COUR, Stain Techn. /6, 169 (1941). 

Part of a testicle follicle of Oncopeltus ]asciatus (Heteroptera), 5th larval stage, from an unsquashed preparation. Acetic-lacticorcein. 
Note the nuclei situated ill cysts. 


