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soap wa te r  t raps .  The reason for th is  difference was prob-  
ab ly  due to the  fact  t h a t  the  surface tens ion of pure  wa te r  
is too h igh  to  kill or to t r ap  the  a t t r ac t ed  insects.  Close 
examina t i on  of the  wa te r  phe romone  t rap,  shows a large 
a m o u n t  of scales on the  water ,  indica t ing  t h a t  t r a p p e d  
insects  can  easily escape. We measured  the  surface tens ion 
of the  de t e rgen t  solut ions used and  found a s ignif icant  cor- 
relat ion be tween  the  insect  number s  caugh t  and  wa te r  
surface tension.  If t he  surface tens ion  of the  de te rgen t  
water  in our  t r ap  is h igher  t h a n  71.2017 d y n / c m  (0.05 g/ 
800 ml) no m o t h s  are caught .  The best  resul ts  are ob- 
t a ined  when  the  solut ion has  a surface tens ion  f rom 
70.8427 d y n / c m  to 69.6460 d y n / c m  (0.5 g/800 ml to 1.5g/ 

800 ml). In  the  second exper iment ,  we t r a p p e d  more male  
m o t h s  because the  a m o u n t  of female p h e r o m o n e  used was 
double  t h a t  of the  first  exper iment .  So the  percen tage  of 
females  in the  table  was lower t h a n  t h a t  in the  figure. In  
conclusion,  i t  is ev iden t  t h a t  gravid  females  are a t t r a c t e d  
by  water ,  p ro b ab l y  because t h e y  need it for egg ma t u ra -  
t ion.  Thus  low h u m i d i t y  is a l imi t ing fac tor  for the  life of 
insects  pes t s  in a s torage houses.  The resul t  m a y  have  
some evo lu t ionary  or prac t ica l  impor t ance  in the  s t u d y  
of s torage pests16. 

16 We are grateful to JCRR and NSC, Taiwan, for financial 
supports. 
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Summary.  Mice inocula ted  wi th  F r i end  leukemia complex  (FLC) p re t r ea t ed  wi th  concanava l in  A are res i s t an t  to FLC 
chal lenge only  when t h e y  have  become infected wi th  the  FLC-assoc ia ted  lympha t i c  leukemia  virus (LLV). In  in ter-  
p re t ing  s ta tes  of res is tance to  FLC induced by  var ious  immuniz ing  procedures,  the  poss ibi l i ty  t h a t  i m m u n i t y  is sus- 
ta ined  by  an unrecognized L L V  infect ion should always be considered.  

The s t ra ins  of Fr iend  leukemia  complex  (FLC) used in 
d i f fe rent  labora tor ies  m a y  p re sen t  dissimilari t ies,  of which  
some (abil i ty to infect  and exer t  pa thological  effects  in 
var ious  mouse  lines) are due to the  passage h i s to ry  of the  
s t rains  2, and o thers  (concerning the  character is t ics  of the  
disease produced,  such as p roduc t ion  of splenic foci, in- 
duc t ion  of anemia  or pol icytemia,  t e n d e n c y  to  regress) 
have  less cer ta in  exp lana t ions  and are a t t r i b u t e d  to  
var ia t ions  in the  re la t ive p ropor t ions  of the  viruses form-  
ing the  complex,  to the  presence  of add i t iona l  vira l  en- 
t i t ies  or to  o ther  factors  a-5. Despi te  such dissimilari t ies,  
all FLC stocks m u s t  be assumed to conta in  a l y m p h a t i c  
leukemia virus (LLV) which is regarded as an indispen-  
sable he lper  of the  FLC c o m p o n e n t  responsable  for the  
rapidly  evolving hepa tosp lenomega ly  wi th  e ry th ro -  
leukemia charac ter iz ing  Fr iend  disease ~. This a s sumpt ion  
is no t  only  just i f ied by  the  na tu re  of t he  in te rac t ions  t h a t  
are bel ieved to  occur be tween  the  FLC componen t s ,  b u t  
f inds expe r imen ta l  suppor t  in the  fact  tha t ,  wheneve r  i t  
has  been looked for, LLV has invar iab ly  been de t ec t ed  7-12. 
L L V  is in grea t  excess over  the  o ther  component(s )  of the  
complex  7 and single infect ion of adul t  mice wi th  L L V  
results  in a chronic v i remia  wi th  s can ty  signs (slight and 
t r ans i en t  hyperp las ia  of the  spleen ~, 13,1,) t h a t  can  easily 
remain  unrecognized.  Thus  some of the  s y m p t o m s  "chat 

LLV infection and resistance to FLC in mice injected with Con 
A-treated FLC 

Treatment Presence of LLV in Spleen weight 
blood at day 0 at day +21 

Con A-FLC at day -60, Jyes (8) 198 4- 57** 
FLC at day 0 [no (10) 2121 • 318 
Con A at day -60, (12) 2324 ~= 513 
FLC at day 0 no 

*Number of mice in the group. **Mean ~= SD. 

are cur ren t ly  a t t r i bu t ed  to the  ent i re  FLC m a y  in fact  be 
due to  L L V  alone, and  the  presence  of L L V  should be 
cons t an t l y  born  in mind  when  the  resul ts  of expe r imen t s  
w i th  FLC are in te rpre ted .  Never theless ,  the  mul t iv i ra l  
na tu re  of FLC has  received adequa te  cons idera t ion  in 
cer ta in  areas of research,  s ignally in the  genet ics  of hos t  
suscept ib i l i ty  2, bu t  no t  in others .  For  is tance,  the  role of 
L L V  in the  immunodepress ive  p roper t i e s  of FLC has only  
recent ly  received recogni t ion 15. A field t h a t  requires  
par t i cu la r  awareness  of t he  complex i ty  of FLC is the  s t u d y  
of i m m u n e  responses  and  of ways  of inducing i m m u n i t y  
to  FLC, because mice infected wi th  L L V  alone become 
s t rongly  res i s tan t  in a few days  to FLC and  to FLC-  
t r a n s f o r m e d  cells 7,11,16, develope ci rculat ing an t ibodies  

1 Supported by a grant from the Italian National Research 
Council. 
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t h a t  neutra l ize  bo th  L L V  and FLC 14, and exhib i t  lym-  
phoid  cells t h a t  p reven t  and even cure Fr iend  disease 
(unpublished results). The  need for such awareness is 
e loquen t ly  i l lus t ra ted by  the  present  results. 
Recen t  studies I~, is have  shown t h a t  p lan t  lectins con- 
canava l in  A (Con A) and phy tohemagg lu t in in  m a y  inter-  
act  w i th  FLC, abol ishing or reducing its infect ivi ty ,  and 
t h a t  a propor t ion  of mice surv iv ing  inocula t ion wit l l  F L C  
pre t rea ted  wi th  Con A (Con A-FLC) acquire  a high level  
of resistance to subsequent  challenge wi th  FLC. These 
findings h a v e  been in te rpre ted  as indicat ing t h a t  FLC 
af ter  inac t iva t ion  wi th  Con A retains  its immunogen ic i ty  
and m a y  therefore  be an  efficient means  of immuniza t ion .  
We  have  tes ted the  a l te rna t ive  possibi l i ty  t h a t  the  im- 
muniz ing  ac t iv i ty  of Con A-FLC migh t  be due to residual 
L L V  infect ivi ty .  On day  - 60, inbred female B A L B / c  
mice aged 8-10 weeks were i.p. inocula ted wi th  0.2 ml  of 
a p lasma prepara t ion  of FLC which had  been prein- 
cuba ted  for 1 h a t  room t empera tu re  wi th  an equal  vo lume  
of Con A (Miles Laborator ies ,  Kankakee ,  Illinois, USA) 
in phosphate-buffered  saline (PBS) a t  a f inal  concen- 
t r a t ion  of 30 ~g/ml.  The  virus, NB- t rop ic  anemia- in-  
ducing and L D H  virus-free, had  been prepared as de- 
scribed 19 and di luted to conta in  10 3.5 mean  infect ive  
doses per  0.1 ml. On day  0, whereas  none of 15 control  
mice inocula ted wi th  F L C  pre incubated  in P B S  alone 
survived,  out  of 40 mice injected wi th  Con A-FLC 24 
were alive and 18 had no palpable  splenomegaly.  
A t  this  t ime  the  18 Con A-FLC-in jec ted  mice wi th  no 
appreciable  splenomegaly  were ear -marked  and individ-  
ual ly  bled (0.3 ml  of blood) by  re t roorb i ta l  puncture .  
They  were then  i.v. chal lenged wi th  10 2.s infect ive  doses 
of FLC on the  same day  and their  spleens were weighed 
on day  + 21. The indiv idual  blood samples ob ta ined  f rom 
the  pro tec ted  mice were immed ia t e ly  di luted 1:10 in 
PBS,  clarified at  low speed and separa te ly  tested for L L V  
in S + L -  cells of the  D-245 line by  focus format ion  *~ 
and in B A L B / c  mice by  a 3-week spleen weight  assay 44, 
and by  the  ab i l i ty  to p ro tec t  against  F L C  injected 21 days  
later.  8 mice were posi t ive  for L L V  by  one or more of the  
assays used, wi th  m a x i m u m  sensi t iv i ty  exhib i ted  by  the  

protec t ion  tes t  which was posi t ive  in all 8 mice, followed 
by  the  S + L -  tes t  (5 mice) and by  the  spleen weight  assay 
(4 mice). As shown by  the  table,  all  LLV-pos i t ive  mice 
proved  res is tant  to FLC, whereas  none of the  LLV-  
nega t ive  animals  s h o w e d  signif icant  levels of resistance, 
as judged f rom the  weight  of the i r  spleens 3 weeks after  
F L C  challenge. I n  a similar  exper iment ,  the  resistance to 
F L C  conferred by  Con A-FLC could be passaged serially 
wi th  p lasma 4 t imes  (and then  the  exper iment  was inter-  
rupted)  provided  t h a t  a 3-week-interval  was allowed 
be tween  p lasma passage and F L C  challenge, thus  con- 
f i rming the  infect ive na tu re  of the  resis tance-inducing 
agent.  
These results  corf i rm the  FLC- inac t iva t ing  act ion of Con 
A and the  resistance of Con A-FLC- t r ea t ed  mice to FLC 
challenge17, 4s. More impor tan t ly ,  by  showing 100% cor- 
re la t ion be tween  resistance to FLC and presence of L L V  
in the  blood of Con A-FLC- in jec ted  mice a t  t h e  t ime of 
challenge, t h e y  clearly demons t ra te  t h a t  the  immuniz ing  
ac t iv i ty  of Con A-FLC is due to residual  L L V  infect ivi ty .  
The  mechan ism by  which Con A in terac ts  wi th  FLC is not  
known 18, bu t  to expla in  the  present  findings it  is not  
necessary to postula te  a se lec t iv i ty  of Con A for different  
FLC components .  Due  to the  h igher  t i te r  of L L V  in FLC 
prepara t ions  as compared  to the  o ther  component(s) ,  any  
inac t iva t ing  t r e a t m e n t  of FLC, unless complete ,  is bound 
to leave t races of this  virus unal tered.  Ill  t u r n  a propor-  
t ion of recipients  of par t ia l ly  inac t iva ted  FLC prepara t ions  
develop an L L V  infection t h a t  immunizes  against  FLC. 
In  contrast ,  the  recipients  t h a t  do no t  become infected 
wi th  L L V  remain  non- immunized ,  as shown by  the  
absolute  lack of resistance to F L C  exhib i ted  in the  present  
results by  LLV-nega t ive  mice. 

17 P.B. Dent, J. nat. Cancer Inst. 50, 511 (1973). 
18 J. R. Kateley and H. Friedman, J. nat. Cancer Inst. 53, 151 

(1974). 
19 M. Bendinelli, Infect. Immun. d, 1 (1971). 
20 R.N. Bassin, N. Tuttle and P. J. Fishinger, Nature, Lond. 229, 

564 (1971). 
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Summary. A lipid neurosecret ion is described in the  giant  cells of the  cerebral  ganglion in Sipunculus nudus  (Sipun- 
culida). 

Metalnikoff  1 described 4 types  of neurons in the  cerebral  
ganglion of Sipunculus nudus:  
I :  Small  unipolar  ceils, d iamete r  about  5 vm, concen- 
t r a ted  in aggregates.  I I :  Small  pear-shaped cells resem- 
bling typica l  neurons,  d i amete r  about  18-20 ~m, scat tered 
th rough  most  par ts  of the  ganglion. I I I :  Giant  cells 
located in the  poster ior  pa r t  of the ganglion. Same shape 
as t ype  I I ;  length  of the  cell body 40-60 ~m, ve ry  large 
axon. IV:  Bipolar  cells, usual ly  spindle-shaped, grouped 
in the  anter ior  pa r t  of the  ganglion on the  boundary  line 
be tween  cerebral  gangl ion proper  and cerebral  organ. 
According to earlier research, types  I I ,  I I I  and IV  are 
neurosecre tory  cells3-4. Gabe4 observed t h a t  neurosecre- 
t o ry  mater ia l  (NSM) of the  small  pear-shaped cells ( type 
I I  of Metalnikoff) stains wi th  eosin, azocarmin,  iron hema-  

toxyl in  and PAS,  NSM of g iant  cells ( type I I I  of Metal-  
nikoff) wi th  chrome hematoxyl in ,  para ldehyde  fuchsin 
(PF) and PAS,  NSM of bipolar  cells ( type IV  of Metal-  
nikoff) wi th  chrome hema toxy l in  and PF.  On the o ther  
hand,  ~kesson  5 could not  find any  signs of neurosecre tory  
ac t iv i ty  in the  small  pear-shaped cells ( type II) .  This 
apparen t  d isagreement  led us to re inves t iga te  the  neuro- 
secretory sys tem of Sipunculus nudus  wi th  histological  
and h is tochemical  techniques.  

1 S. Metalnikoff, Z. Wiss. Zool. 68, 261 (1900). 
2 M. Gabe, Bull. Lab. marit. Dinard 38, 3 (1953). 
3 D.B. Carlisle, Gumma J. med. Sci. 8, 183 (1959). 
4 M. Gabe, in: Neuresecretion, p. 95. Pergamon, New York 1966. 
5 B. Akesson, Unders6kningar/Sver ~resund 38, 1 (1958). 


