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q u a l i t y  of the  food source.  For  Acanlhomyops interjectus, 
t h i s  p red ic t ion  n o w proves  to be r ight ,  a t  leas t  for 2 ba i t s  
of d i f fe ren t  sweetness .  

Since the  resu l t s  of t he  repe t i t ion  were a l m o s t  iden t i ca l  
w i th  t h e  ones j u s t  descr ibed,  we can  conc lude  t h a t  t rai l -  
l ay ing  in Acanthomyops inter]ectus is no t  an  a l l -or -none  
response .  E a c h  t ra i l - l ayer  can  regu la te  i ts  c o n t r i b u t i o n  to 
t he  t ra i l  in 2 ways ,  i.e., by  v a r y i n g  t he  f r e q u e n c y  of 
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Fig. 2, a c. The mechanisnis used by Acanthomyops inter#ctus to 
control the autount of pheronione in trails connecting the nest with 
2 food sources of different quality (0.01 and 1 M sucrose solution). 
(a) Adjustment by varying the percentage of trail-layers. Nulnber of 
ants tested: 1 M sucrose - 75; 0.0l M sucrose 75. (b) Adjustment 
by varying the number of marks set by an individual forager per 
3.5 cm of its trail. Number of trails evaluated: 1M sucrose - 67; 
0.0IM sucrose ~ 49. Indicated are mean, standard deviation and 
standard errar. (c) Adjustment by varying the percentage of strong 
marks. Total number of marks: 1 M sucrose - 536; 0.01 M sucrose - 
217. The differences in all 3 cases are significant at the 0.1% level 
(z2-test and t-test, respectively). 

odorous  m a r k s  a nd  by  cont ro l l ing  t he  a m o u n t  of phero-  
m o n e  f luid re leased per  m a r k .  The  a d j u s t m e n t  of t he  
p h e r o m o n e  q u a n t i t y  in t he  t ra i l  to  t he  q u a l i t y  of t he  food 
in order  to r egu la t e  the  n u m b e r  of workers  t h a t  leave the 
nes t  is there fore  th reefo ld  a n d  shou ld  p rove  to  be a h i g h l y  
effect ive m e c h a n i s m  to e s t ab l i sh  o p t i m a l  fo rag ing  eco- 
n o m y  e. 

Zusammen/assung. Die Menge  S p u r p h e r o m o n  in den  
D u f t s p u r e n  der  A m e i s e n a r t  Acanthomyops inter]ectus 
wird der  Qualit~tt des  F u t t e r s  angepas s t .  Mit  zuneh-  
m e n d e r  K o n z e n t r a t i o n  des  g e b o t e n e n  Zucke rwasse r s  er- 
h 6 h t  s ich der  P r o z e n t s a t z  s p u r e n l e g e n d e r  Amei sen .  J edes  
spu re n l e ge nde  Tier  s e t z t  z u d e m  m e h r  D u f t m a r k e n  pro 
Wege inhe i t .  Gleichzei t ig  n i m m t  a u c h  die Menge  S p u r s u b -  
s t a n z l 6 s u n g  zu, die pro Marke  a usge sc h i e de n  wird. D a  die 
A n z a h l  der  yon  einer  D u f t s p u r  ange lock ten  N e s t i n s a s s e n  
m i t  z u n e h m e n d e r  P h e r o m o n m e n g e  ans te ig t ,  wird ange-  
n o m m e n ,  dass  dieser  d re i fache  K o n t r o l l m e c h a n i s m u s  die 
Zahl  der a u s s c h w g r m e n d e n  A r b e i t e r i n n e n  der  F u t t e r -  
qua l i t~ t  e n t s p r e c h e n d  regul ier t .  
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I n f e c t i o n  w i t h  V i r u s e s  o f  t h e  T a c a r i b e  G r o u p  i n  T h y m e c t o m i z e d  M i c e  

Les ions  d e p e n d e n t  on the  presence  of an t ibod ie s  or 
sens i t ized  cells m a y  be decreased  or p r e v e n t e d  in m a m -  
m a l s  b y  n e o n a t a l  t h y m e c t o m y .  This  was  d e m o n s t r a t e d  
for l y m p h o c y t i c  c h o r i o m e n i n g i t i s ' ,  and  Argen t ine  h e m o r -  
rhag ic  fever  ( Ju n in  virus)2.  In  th is  p r e l i m i n a r y  work  we 
repor t  t h a t  the  cha rac te r i s t i c  su rv iva l  of t h y m e c t o m i z e d  
mice  infected w i th  J u n i n  v i rus  is equa l ly  cha rac te r i s t i c  of 
t h y m e c t o m i z e d  mice  infec ted  w i th  o ther  m e m b e r s  of the  
Taca r ibe  g roup  of v i rus  a,a, w i th  one except ion .  

R o c k l a n d  mice,  a s t r a in  in wh ich  w a s t i n g  disease  fol- 
lowing t h y m e c t o m y  is de layed  5, were t h y m e c t o m i z e d ~  
w i th in  24 h of b i r t h  and  inocu la ted  in t r ace rcb ra l ly  wi th -  
in 6 h wi th  0.02 ml  of m o u s e  b ra in  h o m o g e n a t e  c o n t a i n i n g  
1000 LD/50 doses  of one of the  following m e m b e r s  of the  
Taca r ibe  g roup  of v i rusa '4 :  J u n i n  (RC s t ra in) ,  M a c h u p o  
(Carvallo s t ra in) ,  Taca r ibe  ( T R V L  11573 s t ra in) ,  P i c h inde  
(provided by  Dr. C. SAN MARTIN 4, who i so la ted  th i s  v i ru s  
in Colombia  f rom Oryzomis abbigularis), a n d  A m a p a r i  
(L17.15B strain)�9 N o n t h y m e c t o m i z e d  new-born  R o c k l a n d  
mice  of the  s a m e  age were in jec ted  in t r ace reb ra l ly  w i th  
s imi la r  a m o u n t  of virus.  All mice  were e x a m i n e d  da i ly  for 
neurological  s y m p t o m s  charac te r i s t i c  for t hese  vi ra l  infec- 
t ions  2. T h y r n e c t o m i z e d  mice  wh ich  died s p o n t a n e o u s l y  
or w h e n  the  per iod of obse rva t i on  was  comple te  were 
e x a m i n e d  macroscop ica l ly  and  microscopica l ly  to deter-  
m in e  w h e t h e r  t h y m e c t o m y  was comple te .  Mice wi th  re- 
m a i n s  of t h y m u s  were re jec ted  f rom the  resul ts .  A l m o s t  
all t h y m e c t o m i z e d  mice  infec ted  wi th  Jun in ,  Machupo ,  

Tacar ibe ,  or P i ch inde  v i rus  s u r v i v e d  (98% 100%, 97 ~ 
, / 0  

and  96%, respect ively)  ; all cont ro l  mice  died be tween  the  
5th a nd  21st d a y  af te r  in fec t ion  (Table) a n d  h a d  neuro-  
logical s y m p t o m s  typ ica l  of v i rus  in fec t ionZ In  con t r a s t ,  
ne i the r  t h y m e c t o m i z e d  nor  n o n t h y m e c t o m i z e d  mice  in- 
fected w i th  A m a p a r i  v i rus  s u r v i v e d  longer  t h a n  20 days .  

W e  repor ted  t h a t  J u n i n  v i rus  could be recovered  f rom 
the  b ra ins  of s u r v i v i n g  t h y m e c t o m i z e d  mice  50 d a y s  a f te r  
infect ion.  Se rum an t ibod ies  were ne ve r  de tec ted  in these  
mice  ; sp leen  f rom i m m u n e ,  b u t  no t  n o r m a l  mice inh ib i t ed  
t h e  effect  of t h y m e c t o m y  b u t  i m m u n e  s e r u m  did no t  5. 
These  f ind ings  d e m o n s t r a t e  t h e  i m p o r t a n c e  of de layed  
h y p e r s e n s i t i v i t y  in the  p a t h o g e n e s i s  of in fec t ions  w i th  
J u n i n  virus,  a n d  s t r ong ly  sugge s t  the  s a m e  m e c h a n i s m  
in infec t ions  w i th  v i ruses  of t he  s a m e  group.  In  th i s  s t u d y  
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to lerance was art if icially induced ,  bu t  i t  is possible t h a t  in 
selected species to lerance is induced by  in t rau te r ine  in- 
fection, p rov id ing  in th is  manne r  a reservoir  to  ma i n t a i n  
th is  t ype  of Arbor  virus in nature .  The recent  demons t r a -  
t ion of i m m u n e  to lerance in the  cricetine roden t  Calomys 
callosus infected wi th  MachuP0 virus ~ suppor t s  th is  
hypothes is .  

The results  of infect ions wi th  Amapar i  virus could be 
expla ined by  the  clonal t heo ry  of an t i body  fo rmat ion  s. 
On this  basis  we m a y  consider  t h a t  a d i f ferent  clone of 
cells responds  to each virus.  These clones m a y  be asyn-  
chronous  in m a t u r a t i o n  and  some are no t  modif ied  by  
t h y m e c t o m y .  Moreover,  t h y m u s - i n d e p e n d e n t  cells cap-  
able of p roduc ing  immunoglobul ins  have  been demon-  
s t r a t ed  9. According to this  hypothes is ,  e l iminat ion  of an 
i m m u n o c o m p e t e n t  t h y m u s - i n d e p e n d e n t  clone before 
b i r th  would allow the  deve lopmen t  of to lerance to Ama-  
par i  virus.  

Survival of thymectomized or nonthymectomized mice infected with 
viruses of the Tacaribe group 

Differences be tween  A map a r i  virus and the  o thers  
t es ted  in t h y m e c t o m i z e d  mice suggest  a me thod  for t e s t ing  
new m e m b e r s  of t he  Tacar ibe  group of viruses which  
would provide  a biological basis for a division of the  group. 
These s tudies  could also p rov ide  ins ight  into pa thogenes i s  
of the  disease produced  by  these  viruses in part icular ,  and  
i mmu n e  tolerance in general1~ 

Resumen. La t imec tomia  en ra tones  recien nacidos los 
pro tege  con t ra  dosis mor ta les  de virus  Junin,  Machupo,  
Tacar ibe  y Pichinde,  pero no cont ra  una  dosis s imilar  de 
virus  Amapar i .  Todos estos virus per tenecen  al grupo 
Tacaribe.  Se discute  el origin del fenomeno y la impor-  
tanc ia  del mismo.  
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Virus No. of Treatment % of surviving mice 
mice 40 days after infection 

Junin 60 None 0 
40 Thymectomized 98 

Machupo 20 None 0 
20 Thymeetomized 100 

Tacaribe 55 None 0 
40 Thylnectonaized 97 

Pichinde 27 None 0 
24 Thymectomized 96 

Alnapari 25 None 0 
30 Thymectonfized 0 
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Peanut  Hydro lysate  as a Growth  M e d i u m  for Vibrio cholerae (Ogawa)  

Casein hydro lysa t e  is a wel l -known and c o m m o n l y  
used med ium for t he  cu l t iva t ion  of cholera organisms and 
also for vaccine p roduc t ion  a t  this  I n s t i t u t e  1. A search, 
however ,  was con t inued  to locate a sui table subs t i tu t e  for 
casein hydro lysa te ,  since casein is cost ly and indigeneously  
unavai lable .  There  is, however,  an ample  a m o u n t  of 
g r o u n d n u t  cake avai lable  af ter  the  removal  of oil and  i t  is 
com m on ly  used as a ca t t le  feed. P re l iminary  analysis  of 
th is  cake showed 50.9% protein ,  8.6% fat,  4.6% mois ture ,  
2.5% ash and 33.4% ca rbohydra t e  (by difference).  Phos-  
phorus  was 0.675%. I t  was, therefore,  t h o u g h t  wor th -  
while to t ry  the  hydro lysa t e  of th is  g roundnu t  cake (con- 
t a in ing  more  t h a n  50% protein)  as a g rowth  medium.  The 
hydro lysa t e  was p repa red  using 100 g g r o u n d n u t  cakes  
plus 300 ml concen t r a t ed  hydrochlor ic  acid and  ref luxed 
for 18 h.. Af ter  r emova l  of excess hydrochlor ic  acid and  
charcoal  t r e a t m e n t ,  t he  p H  was ad jus ted  to  7.4. The 
n i t rogen was de t e rmined  by  the  micro K j e l d a h l - m e t h o d  
and was f inal ly ad jus ted  to  150 mg/100 ml. The Vibrio 
cholerae (Ogawa) cul ture  was ob ta ined  f rom the  Bacter io-  
logy D e p a r t m e n t  of the  Haf fk ine  Ins t i tu te .  10 ml  of 
casein hydro lysa t e  (150 rag/100 ml N) or p e a n u t  hydro ly -  
sate  (150 mg/100 ml N) were d i s t r ibu ted  in each of 250 ml 
E r l enmeye r  flasks and  were inocula ted  wi th  0.5 ml of ]8 h 

old b ro th  cul tures  of V. cholerae (Ogawa). The cul tures 
were shaken  for 24 h on a ro t a ry  shaker  (100 rpm) at  37 ~ 
Ano the r  b a t c h  was also grown wi thou t  shaking for the  
compar i son  of g rowth  in casein hydro lysa te  and p eanu t  
hydro lysa te  ill a s t a t iona ry  condit ion.  At  least 6 flasks 
were included in each ba t ch  and there  was negligible 

Growth condition Medium 
Casein hydrolysate Peanut hydrolysate 

Stationary 0.1308 0.4202 
Shaking 0.5850 0.8539 

Optical density measured of 540 T on speetronic -20- 

1 S.S. SOK~EV and M. K. HABBU, Bull. Wld. Hlth. Org. 3, 33 (1950). 
The authors wish to acknowledge with thanks the grant of the 
Diamond Jubilee Research Fellowship to M.J,M. Thanks are also 
due to Mr. V. P. SHINDE for assistance in the preparation of the 
hydrolysates and to the Director of the Haffkine Institute for his 
interest and encouragement in this work. 


