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Only 17 amino  acids are spo t t ed  out  f rom the  haemo-  
l y m p h  of s ta rved  nymphs .  These amino  acids appear  
in h igher  concen t ra t ion  t h a n  the  contro l  nymphs ,  
suggest ing t h a t  under  normal  condi t ions  t h e y  are 
ac t ive ly  ut i l ized in pro te in  synthes is  or in o the r  me ta -  
morphic  or metabol ic  processes,  while dur ing  the  s ta rva-  

Amino acids Concentration 

Control Centrifuged Starved 
nymphs nymphs nymphs 

Ornithine + + + + + + + 
Histidine + + + + + + 
Lysine + + + + + + 
Aspartie acid + + + 
Serine + + + + + + 
Arginine + + + + + + 
Glycine + + + + + + + 
Threonine + + + + + + 
Alanine + + + + 
Proline + + + + + + + + 
Tyrosine + + + + 
Tryptophan + + + + + 
Valine + + + + + 
Isoleucine + + + + 
Leucine -- + + + 
Phenylalanine + + + 
Glutamie acid -- + + + + + 
l~ethionine -- + 
s-Amino-n-butyric acid - -  + - -  

Cystine + -- 

t ion t h e y  are s tored  in the  h a e m o l y m p h  as there  is to ta l  
or par t ia l  b lockage of prote in  synthes is ,  me tabo l i sm and  
me t amo rp h o s i s  s. 

THAKARE and  TEMBHARE la observed  sudden  release of 
neurosecre to ry  mater ia l  in h a e m o l y m p h  f rom the  cerebral  
neurosecre to ry  cells and  the  corpora  card iaca  dur ing  
stress,  and  its accumula t ion  in t he  neurosecre to ry  cells 
dur ing s t a rva t ion  in the  last  ins ta r  n y m p h  of Orthetrum 
chrysis. In  the  p resen t  s tudy,  an  appea rance  of add i t iona l  
amino  acids dur ing stress and an accumula t ion  of several  
amino acids in s t a rva t ion  have  been t e n t a t i v e l y  observed.  
Thus  the re  appears  to  be some funct iona l  corre la t ion 
be tween  the  release of cerebral  neurosecre to ry  mater ia l  
and  the  metabo l i sm of amino acids. 

Summary. The free amino  acids were de t e rmined  by  
th in  layer  c h r o m a t o g r a p h y  in the  h a e m o l y m p h  of t he  
last  ins ta r  n y m p h  of the  dragonfly,  Orthetrum chrysis 
(Selys) dur ing normal ,  cent r i fugat ion  and  starv~ation 
per iods  and  a func t iona l  corre la t ionship  be tween  the  
cerebral  neurosecre tory  mater ia l  and  amino acid me tab -  
olism has been suggested.  
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�9 Concentration represerLted by the following: - -  negative; + low; 
+ + moderate; + + + high. 13 V. K. THAKARE and D. B. TEMBHARE, Experientia, 31,693 (1975). 

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

A Cell Culture  Subs tra te  Obta ined  f r o m  H e a t - F u s e d  Col lagen  

The use of recons t i tu ted  ra t  tai l  collagen as a subs t ra te  
for t issue exp lan t s  or for cer ta in  t ypes  of ceils is now a 
comm on  pract ice.  Recent ly ,  coversl ips coa ted  wi th  dried 
collagen were acc identa l ly  included wi th  glassware 
sterilized in a hot -a i r  oven a t  160~ The resul t ing clear 
f i lm appeared  to offer some advan tages  as a mul t ipurpose  
subs t ra te  and  fu r ther  inves t iga t ions  were under taken .  

Materials and methods. Collagen was p repa red  by  the  
BORNSTEIN modif ica t ion  t of t he  original  m e t h o d  of 
EHRMANN and GEY 2, excep t  t h a t  the  ent i re  process,  
including dialysis for 24 or 48 h, was carr ied t h r o u g h  
wi thou t  in t e r rup t ion  and al iquots  of collagen solut ion 
were s tored in sterile ref r igera ted  containers .  Coverslips 
placed inside pet r i  dishes were coa ted  wi th  a th in  fi lm of 
l iquid appl ied wi th  a glass rod, and immed ia t e ly  dried for 
24 h in a 37 ~ oven 3. The petr i  dishes were then  wrapped  
in foil and  placed in a hot -a i r  steril izing oven at  160 ~ for 
2 h. Af ter  cooling, t h e y  were s tored at  room t e m p e r a t u r e  
unt i l  required.  

A drop  of medium,  dispersed wi th  a glass rod to  form 
a mois t  film, was placed on the  surface of t he  subs t ra te  
before exp lan t s  were placed in posi t ion.  The la t te r  were 
left  for several  hours  w i t h  min imal  med ium in order  to 
a t t a ch  t h e m  firmly.  

W h e n  specific concen t ra t ions  of dissociated cells were 
required,  f la t -ground glass r ings were placed on the  fused 
collagen films and s t andard ized  cell suspens ions  were 

seeded into them.  To ensure t h a t  no l iquid or cells escaped,  
the  outer  r im of each r ing was usually sealed to the  coa ted  
coversl ip wi th  ho t  wax  but ,  wi th  adequa te  care in handl ing,  
leakage could usual ly be avoided even w i t h o u t  waxing.  
For  e lectron microscopy,  th icker  layers  of subs t ra te ,  
easily r emoved  la ter  f rom the  coverslip,  were ob ta ined  by  
placing small  (10 m m  diam.) glass r ings on glass cover-  
slips and filling the  wells to vary ing  d ep t h s  wi th  l iquid 
collagen. This  required ex t en d ed  d ry ing  t ime  a t  37~ 
The subsequen t  d ry -h ea t  steril izing was carr ied ou t  as 
usual  w i th  the  r ings in place. Glu ta ra ldehyde  and osmium 
f ixa t ion  was  carried out  before the  rings were removed.  

Results and discussion. H e a t  fusion of dried collagen 
p roduced  a t r anspa ren t ,  even layer  of u n k n o w n  chemical  
composi t ion,  in which  no evidence of s t ruc tu re  has  so far  
been  demons t r a t ed .  A nega t ive  resul t  was ob ta ined  w i t h  
P A S  staining.  The  subs t r a t e  was p roduced  ent i re ly  by  
dry  heat .  

Ph as e - co n t r a s t  p h o t o g r a p h y  of cells t h rough  a film of 
fused subs t r a t e  p roduced  p ic tures  of excel lent  clar i ty.  
Time- lapse  c i n e m a t o g r a p h y  indica ted  t h a t  the  subs t r a t e  
p rov ided  an adequa te  locomotory  surface for embryon ic  
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chick hea r t  and  adul t  mouse muscle f ibroblasts ,  embryonic  
chick re t ina l  epi thel ial  cells and  SZ3B16 mouse  me lanoma  4 
cells. The film could be cut  in to  pa t t e rn s  w i th  a scalpel, or 
s t r ipped  away  wi th  a silicone rubber  wedge of desired 
width ,  to provide  clean edges demarca t ing  junc t ions  be- 
tween  the  p repa red  subs t r a t e  and the  under ly ing  glass 
coverslip.  

Incuba t ion  of all t issue exp lan t s  so far t e s t ed  (em- 
bryonic  chick hear t ,  foetal  h u m a n  connect ive  t issue and  
adul t  h u m a n  skin) appeared  to  be a t  least  as successful  
on the  fused subs t ra te  as on dried collagen. The mean  
ou tg rowth  (based on 2 measu remen t s  a t  r igh t  angles) 
f rom 10 chick hea r t  exp lan t s  incuba ted  for 24 h on fused 
collagen was p robab ly  s ignif icant ly  grea ter  t h a n  t h a t  f rom 
10 explan ts  incuba ted  on s t anda rd  dried collagen film 
(t = 2.9126, d.f. 14; 0.02 > p > 0.01). 

Cells of p e r m a n e n t  in v i t ro  lines of mouse me lanoma  4, 
h u m a n  m e lanom a  5 and  Ehr l ich  Let t r6  mouse asci tes 
ca rc inoma s all grew successfully on fused collagen. 
However ,  no s ignif icant  difference in mi to t ic  index 
(based on 10 counts  of 1000 cells) could be found a m o n g  
S ZaB 16 mouse  m e lanoma  ceils seeded a t  a uni form dens i ty  
on fused collagen, dr ied  collagen and glass. 

Rou t ine  f ixat ion of ceils on fused collagen wi th  formol  
saline and subsequen t  s ta in ing  wi th  Mallory 's  aqueous  
h a e m a t o x y l i n  were ent i re ly  successful. So far E. M. 
sect ioning has been l imi ted  to the  subs t ra te  alone b u t  
cont ro l  of the  d e p t h  of  film and the  facil i ty wi th  which  
the  la t t e r  can be r emoved  f rom the  coversl ip for sub- 
s equen t  p r o c e s s i n g  suggest  t h a t  i t  will  be  pe rhaps  even 

more  conven ien t  to  handle  t h a n  s t an d a rd  dr ied collagen 3. 
The  effects of hea t  t r e a t m e n t  on microcrys ta l l ine  collagen 7 
have  no t  ye t  been studied.  If  th is  also produces  a satis-  
fac to ry  subs t ra te ,  e thy lene  oxide s ter i l izat ion and the  
subsequen t  per iod of delay before use 7 could be e l iminated.  

Summary. Coverslips coa ted  wi th  ra t - ta i l  collagen 
dr ied a t  37 ~ were placed in a ho t -a i r  steri l izing oven at  
160 ~ for 2 h. The  resul t ing t r a n s p a r e n t  steri le film was  
found  to be a useful mul t ipurpose  subs t ra te  for cell 
cul ture  and for subsequen t  histological  sectioning. 
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A S i m p l e  S t i m u l u s  I s o l a t i o n  U n i t  U s i n g  a C o m p l e m e n t a r y  M e t a l  O x i d e  S e m i c o n d u c t o r  S w i t c h  

Most neurophysiological  expe r imen t s  involve b o t h  the  
electr ical  s t imula t ion  of an exci table  t issue (by pass ing 
an electrical cur ren t  be tween  2 points)  and the  recording 
of the  response  (by measur ing  the  vol tage difference 
be tween  2 o the r  points) .  If  the  cu r ren t  flows be tween  a 
source and  ground,  the  electrical recording is d is tor ted ,  
usual ly for several  msec af ter  the  end  of the  s t imulusL 
This  ' s t imulus  ar t i fac t '  is grea t ly  reduced  or supressed by  
ci rculat ing the  cu r ren t  t h r o u g h  a p a t h  t h a t  is indepen-  
den t  of t he  ground used for recording.  There  are a t  least  
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Fig. 1. Diagram of a CMOS SIU. The stimulating current flows 
between electrodes E 1 and E~ when both switches are closed. The 
duration of the current pulse is determined by the duration of the 
positive square pulse (STIM), and the magnitude, by a 2 MD 
variable resistor. The numbers correspond to the pin numbers of 
Siliconix DG 20013A. B represents two 9.8 V mercury batteries, 
Mallory TR137. 

4 t ypes  of device s t imulus  isolat ion uni t  (SIU) t h a t  
pe r form th i s  funct ion:  The o u t p u t  of t he  secondary  
windings  of a t r ans fo rmer  ( ' inductor imn ' ) ,  the  h igh ,  
speed relay 2, the  rad io f requency  S IU 3,4 and  the  opto-  
isolator  SIU ~-6. The t r ans fo rmer  o u t p u t  is necessari ly AC. 
W i t h  h igh-speed relays it is diff icult  to  ob ta in  pulses of 
shor t  du ra t ion  (below 1 msec) w i t h o u t  ' cha t te r ' .  The  
rad io f requency  SIU is essent ia l ly  a h igh  f requency  
t r ans fo rmer  whose o u t p u t  is rect i f ied and  fi l tered to  
produce  DC ou tpu t s  ~,4 and the  opto- isola tor  SIU use a 
l ight  beam to contro l  the  flow of cu r ren t  dr iven  by  a 
b a t t e r y  4-6. The last  two  SIU are mu l t i - componen t  
i n s t r u m e n t s  t h a t  could be replaced by  jus t  one ba t te ry ,  
to drive the  current ,  and one switch,  to t u rn  on and off 
t he  current .  Here  I am presen t ing  a new type  of SIU, 
w i th  mos t  of the  fea tures  of the  older  in s t rumen t s ,  whose 
cons t ruc t ion  is ve ry  simple and  whose  cost  (excluding 
bat ter ies)  is ~ US $7.00. I t  consists  of a ve ry  fast  duaI 
c o m p l e m e n t a r y  meta l  oxide semiconduc to r  (CMOS) 
swi tch  t h a t  tu rns  on or off t he  cu r r en t  f low be tween  
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