
1012 

1010 

10 8 

h 

_ 106 
E 
2 
13_ 
~D 

104 

102 

15.2. 1975 Specialia 187 

Eme post infection 

lffg. 1. Growth cycle of SFV in treated and untreated L92 ~ ceils. 
Control untreated ceils (O); cells treated with yuIk sac fluid (O); 
cells treated with allantoic fluid (A). 
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Fig. 2. Interferon production in treated and untreated Lg~ 9 ceils 
during SFV growth. Control untreated cells (@); cells treated with 
yolk sac fluid (�9 ; cells treated with allantoie fluid (A). 

Repor t s  in the  l i te ra ture  6, 7 reveal  t h a t  egg fluids have  
an inh ib i to ry  effect  on interferon.  I t  was thus  des i rable  to  
clarify w h e t h e r  a blocking effect  on the  endogenic  inter-  
feron, formed dur ing viral repl icat ion,  was responsible  for 
the  s t imula t ion  of SFV. 

The effect  of egg fluids on in te r fe ron  synthes is  was the  
f i rs t  p a r a m e t e r  to be explored.  The da t a  ob ta ined  (Figure 
2) indicate  t h a t  egg fluids, far f rom having  a suppress ive  
effect  on in ter feron product ion ,  ac tual ly  increased its 
yield, possibly as a consequence of enhanced  virus t i ter .  

An inh ib i to ry  effect  on the  an t iv i ra l  ac t ion of in ter feron 
migh t  be the  a l t e rna t ive  mechan i sm for t he  s t imu la to ry  
p h e n o m e n o n  observed.  Therefore,  interferon,  ob ta ined  
f rom Wes t  Nile v i rus- infected mice brain,  was t i t r a t ed  in 
Lg~ 9 cells t r ea ted  by  t h e  enhanc ing  fac tor  and  in u n t r e a t e d  
control  cells, using V S V  as a challenge virus.  Only a sl ight  
inhibi t ion (about  2-fold) of in ter feron ac t iv i ty  was ob- 
served af ter  egg fluids t r ea tmen t ,  a resuIt  which  canno t  
expla in  the  105-Iold e n h a n c e m e n t  in virus  product ion .  

These exper imen t s  indicate  t h a t  the  mechan i sm of the  
e n h a n c e m e n t  p h e n o m e n o n  is no t  based main ly  on an 
inh ib i to ry  effect  of the  endogenic  interferon.  I t  is possible 
t h a t  the  enhanc ing  factor  acts  as a s t imula to r  in one of the  
stages of viral  mult ip] icat ion.  

The precise chemical  na tu re  of the  enhanc ing  factor,  
p resen t  in egg fluids, has  no t  ye t  been  de te rmined .  
However ,  inves t iga t ion  of some of its physical  and 
chemical  proper t ies  have  e l imina ted  the  poss ib i l i ty  of its 
being a protein,  l ipid or nucleic acid. This conclusion is 
based on the  fact  t h a t  the  enhanc ing  fac tor  p reserved  its 
ac t iv i ty  af ter  hea t ing  at  100 ~ for 60 rain, and even af ter  
exposure  to 120~ at  a pressure  of 1.5 a tmospheres  for 
20 rain. This  factor  is ne i ther  d ia lyzable  nor  can it be 
sed imented  a t  123,000 •  for 4 h, and  re ta ins  i ts  ac t iv i ty  
af ter  t r e a t m e n t  a t  d i f fe rent  p H  values  over  a range f rom 
p H  1 to p H  10 for 72 h. E x p o s u re  to  pro teo]y t ic  enzymes,  
such as t ryps in  or pronase,  and to  lipase, RNase  or 
DNase,  did no t  lead to any  decrease in t he  enhanc ing  
act iv i ty .  

Rdsumd. Un agent  se imulant  la r ep roduc t ion  des virus a 
6t6 t rouv6 darts los l iquides des ceufs f6cond@s, non-in-  
Iect@s. Cet agen t  a s t imul6 la mul t ip l i ca t ion  des virus  
Semliki  Fores t  jusqu '~  105 lois dana lea cellules Lg.~,. 
Nous avons  constat~ que le m@chanisme de ce ph6nom~ne 
s t imu lan t  n ' e s t  pas  bas6 p r inc ipa lemen t  sur l 'effet  sup- 
pressif  de l ' in te r%ron  endog6nique.  
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L a t e r a l  H y p o t h a l a m i c  S e l f - S t i m u l a t i o n  a n d  P o s t - S t i m u l a t i o n  E a t i n g  

We have  shown t h a t  ea t ing  can be elicited by  electrical  
s t imula t ion  of the  neocor tex  and  h ippocampus ,  as well as 
by  KCl- induced single waves  of sp read ing  depress ion in 
these  s t ruc tures  1-a. In  ra t s  the  ea t ing  in all cases occurs 

re l iably wi th  a la tency  of 2-6 rain and is usually preceded  
by  shor t  bouts  of shaking  {especially upon h ippocampa l  
s t imula t ion) .  We have  suggested t h a t  p ropaga t ed  s t eady  
po ten t i a l  change is the  c o m m o n  under ly ing  even t  t h a t  
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somehow leads to eating, since it accompanies both 
stimulation-induced limbic and neo-cortical afterdis char- 
ges, as well as KCl-induced spreading depression in these 
structures 3. 

Similar so-called post-stimulation effects were previ- 
ously reported upon stimulation of the hippocampus 
(drinking) by McLeAN ~, and thalamus (eating) by MAIRE 5. 
NEAL MILLER 6 summarized unpublished work by CooNs 
and KRASN~ demonstrating post-stimulation eating with 
onset latencies of about 4 min, preceded by shaking, upon 
stimulation of the anterior thalamus, lateral septal 
nucleus and ventromedial hypothalamus. NIOROANE 7 also 
found poststimulation feeding upon stimulating the 
ventromedial  hypothalamus, and SMITH et al. a upon 
stimulating the thalamus. Post-stimulation feeding was 
subsequently reported with stimulation of the septum9,10 
and substantia nigra~L The reports of eating occuring 
between closely-spaced trains of hippocampal stimulation 
in rats 12 and hamsters 13, probably represent the same 
phenomenon. 

This type of post-stimulation eating has not been 
reported (as far as we know) upon stimulation of the 
lateral hypothalamus, which, instead, has been identified 
with the dual effects of stimulus-bound consummatory 
behavior (feeding and other behaviors elicited during the 
stimulation) and self-stimulation. Hence, we decided to 
specifically test for lateral hypothalamic post-stimulation 
eating. 

Fourteen 300-350 g male Sprague Dawley rats were 
stereotaxically implanted with bipolar stimulating elec- 
trode s (Plastic Products Co., stainless steel, 0..2 mm tip 
diam.) aimed at the lateral hypothalamus. They were 
then tested for post-stimulation eating and self-stimula- 
tion. The electrical stimulation consisted of 0.1 msec 
rectangular pulses at variable frequency (50-100 Hz) 
delivered by a constant current stimulator. Self-stimula- 
tion in a Skinner-box was tested at various current levels 
using 0.1-0.3 sec trains of stimulation. 12 animals ex- 
hibited both self-stimulation as well as post-stimulation 
eating from the same electrode. 

The post-stimulation eating was very similar to that  
observed upon electrical stimulation of the hippocampus : 
it occured at latencies from 2-5 min and was generally 
preceded by short bouts (~1  sec) of shaking. The animals 
ate between 1-2 g of solid food; drinking was observed 
less frequently. Post-stimulation eating was elicited at 
relatively high current levels, far above the threshold for 
self-stimulation (eg. 600-1550 ~zA vs 100-200 tzA). This 
differentiates lateral hypothalamic post-stimulation eating 
from lateral hypothalamic stimulus-bound eating, which 
requires current levels below the threshold for self- 
stimulationt~. Furthermore, post-stimulation eating 
appeared optimalIy only after repeated stimulation trials 

(5-10 trains). Although post-stimulation eating could be 
induced with 0.1 0.3 sec trains of stimulation, longer 
trains (eg. 5 sec) were more effective. 

The animals were allowed to self-stimulate under 
continuous reinforcement schedules at high current levels 
that  were previously found to be effective for inducing 
post-stimulation eating. 3 animals, with relatively high 
reward threshold and unstable, low rates of self-stimula- 
tion, intermit tently stopped lever-pressing and showed 
post-stimulation eating preceded by bouts of shaking. 
The other 9 rats exhibited longer pauses in lever-pressing 
(1-4 min) along with bouts of shaking, but eating was 
observed rarely, and only during the first one or two self- 
stimulation sessions. During later sessions, instead of 
eating they returned to the lever to commence self- 
stimulation. This latter observation explains why post- 
stimulation eating has not been reported concomitantly 
with self-stimulation of the lateral hypothalamus. 
Apparently the animals 'prefer' to self-stimulate rather 
that  eat. This is r/or surprizing, since it has been reported 
that  food deprivated animals show a similar preference 75, 
and that  lateral hypothalamic stimulation which elicits 
stimulus-bound eating, will instead induce lever-pressing 
after the animal has had extensive self-stimulation 
experience t6. Another possible reason why lateral hypo- 
thalamic post-stimulation eating has not been recognized 
is that  animals showing evidence for convulsive act ivi ty 
concomitant with self-stimulation or exhibiting unstable 
lever pressing due to pauses, are frequently discarded from 
further investigation. 

Post-stimulation feeding has been reported concomitant 
with self-stimulation of the hippocampus 12,1~. This can be 
explained by the low hippocampal threshold for stimula- 
tion-induced afterdischarges, and by the fact that  this 
structure, unlike the lateral hypothalamus, is not a 
primary focus for self-stimulation17, is, thus, allowing 
eating to preponderate. 

Lateral hypothalamic post-stimulation feeding seems to 
be indentical with hippocampal, septal, thalamic and 
neocortieal post-stimulation and spreading depression- 
induced feeding, which may all be due to a common 
process (which we suggest to be steady potential changes, 
since these accompany both spreading depression and 
limbic and neocortical afterdischarge). 

On the bases of our studies and those of others, it seems 
likely that  stimulation of any part  of the brain that  acti- 
vates sufficient massive input to limbic structures (hippo- 
campus and amygdala) will induce the sequence of events 
(afterdischages and /or spreading depression) that  some- 
how lead to the eating response. I t  follows that  neuro- 
chemical depolarizing agents injected into the brain could 
induce feeding via the same route; i.e. by triggering 
discharge into limbic structures. 
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Zusammen/assung. Es konn t e  gezeigt  werden,  dass  
elektr ische S t imula t ion  des la tera len  H y p o t h a l a m u s  mi t  
einer Verz6gerung yon  2-6 min Fressen  ausl6st. Selbst-  
re izversuche zeigten, dass  diese S t imula t ion  s u c h  beloh- 
nend  wirkt .  ~hn l i ch  verz6gertes  Fressen  kann  such  durch  

Reizung oder  spreading  depress ion in ande ren  Hirnge-  
b ie ten  ausgel6st  werden.  Es wird  ve rmnte t ,  dass  alle diese 
Ph~tnomene auI e inem gemeinsamen  Mechanismus  ba- 
sieren. 
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Cuticular Gas in Marine Decapod Crustacea 

A film of gas, pe rhaps  no more  t h a n  a few microns  thick,  
on the  body  surface has  been sugges ted  as the  basis  of the  
pressure  sens i t iv i ty  shown by  cer ta in  mar ine  crus tacea  a, 
bu t  unt i l  r ecen t ly  i t  has  no t  been possible  to  es tabl ish  the  
exis tence of such minu t e  vo lumes  ot gas exper imenta l ly .  
The ul t rasonic  t echniques  cu r ren t ly  avai lable  are e i ther  
non-specif ic  for gas 2 or des igned to  de t ec t  mov ing  
bubbles  using the  Doppler  shif t  pr inciple  a, 4. An a l t e rna t ive  
m e t h o d  s,6, based  on m e a s u r e m e n t  of the  ha rmon ic  
wave fo rm d is to r t ion  caused by  gas in an acoust ic  field 
has  been  deve loped  in the  D e p a r t m e n t  oi E lec t ronic  and 
Elect r ica l  Eng ineer ing  a t  the  Univers i ty  of B i rmingham.  
This  technique ,  which  has t he  a d v a n t a g e  of being 
specific for gas, is t hus  sui table  for t he  de tec t ion  and  
es t ima t ion  of small,  s t a t i o n a r y  gas volumes  in a l iquid 
medium,  and has  been  used here  for t he  de tec t ion  of gas 
on the  b o d y  surface of decapod  erustacea.  

Materials and meIhod. E x p e r i m e n t s  were carried out  
wi th  the  t r a n s m i t  and receive acoust ic  t r ansduce r s  
a r ranged  abou t  5-7 m m  a p a r t  (Figure la) and immersed  
in kerosene to avoid  electrolysis  a t  t he  metalI ic  surfaces of 
the  t ransducers .  An acoust ical ly  ' t r a n s p a r e n t '  t e s t  cell, 

con ta in ing  water  boiled at  reduced pressure  to r emove  
any  res idual  air  bubbles,  was pos i t ioned be tween  the  two 
t ransducers  and  the  appa ra tus  ca l ibra ted  by  genera t ing  a 
known  volume of gas e lectrolyt ical ly  on the  end of a f ine 
copper  wire, insu la ted  to t he  t ip  and held in the  acoust ic  
field. Legs r emo v ed  f rom living or freshly killed specimens  
of two  pressure-sens i t ive  species of crab,  Carcimas maenas 7 
and  Macropipus holsatus s, were m o u n t e d  in a rubbe r  
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Fig. 1. a) Diagram of the apparatus. The transmit transducer was made from paired lead-zirconate plates mounted on aluminium alloy blocks 
and enclosed in an Muminium alloy housing while the receiver contained a single plate embedded ila araldite in an atuminium alloy block. 
Kerosene was preferred to water as an acoustic coupling fluid to avoid generating gas electrolytieaUy on the metallic surface of the trans- 
ducers. The specimen under investigation was lowered into a test ceil with acoustically-transparent membrane walls, and containing water 
boiled under reduced pressure to remove air bubbles. The fundamental and harmonic waveforms were displayed on an oscilloscope and the 
harmonic distortion component amplified and rectified for monitoring on a pen recorder when required, b) Diffusion cell with dialysis 
membrane collar. 


