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be  s igna led  to  t h e  d e n d r i t e s  t h r o u g h  a c h a n g e  of p o t e n t i a l  
or  a n o t h e r  r ap id  even t .  T h e  s h o r t e s t  l a t e n c y  m e a s u r e d  f rom 
t h e  a p p l i c a t i o n  of a s t i m u l u s  to  t h e  f i r s t  a c t i o n  p o t e n t i a l  of 
a chemosens i t i ve  sense  cell was  f o u n d  to  be  1 a n d  5 msec  
for  sa l t  a n d  suga r  so l u t i ons t L  Th i s  a l m o s t  i m m e d i a t e  
r eac t i on  would  n o t  b e  u n d e r s t a n d a b l e  if t h e  molecules  of 
t he  s t imu lus  r e ached  t h e  d e n d r i t i c  m e m b r a n e  b y  diffusion.  

T h e  effects  of a lcohols  a n d  h y d r o c a r b o n  a m i n e s  on  t he  
feeding  b e h a v i o r  of t h e  b low fly h a v e  b e e n  f o u n d  to  be  
caused  b y  i n h i b i t i o n  of a n d  i n j u r y  to  t h e  u n k n o w n  c h e m o -  
sens i t i ve  m e m b r a n e  r a t h e r  t h a n  b y  s t i m u l a t i o n  of a 
' r e j ec t i on  f iber  "x3. T h e  viscous  m a t e r i a l  a t  t h e  t ip  of t h e  
t a s t e  h a i r  offers a new a p p r o a c h  in t he  sea rch  for  t h e  
c h e m o s e n s i t i v e  m e m b r a n e  1, 

l i c h t m i k r o s k o p i s c h  n i c h t  nachgewie sen  werden  k o n n t e .  
Die  R e s u l t a t e  w e r d e n  h i n s i c h t l i c h  t ier  L o k a l i s a t i o n  d e r  
c h e m o s e n s i b l e n  M e m b r a n  d i sku t i e r t .  
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Zusammen/assung. Lich t -  u n d  e l ek t ronenmik roskop i sche  
S t u d i e n  de r  c h e m o r e z e p t i v e n  Spi tze  y o n  G e s c h m a c k s -  
h a a r e n  w u r d e n  be i  den  F l i egen  Phormia regina, Calliphora 
vicina u n d  Stomoxys calcitrans durchge f i ih r t .  Die Ge- 
s c h m a c k s h a a r e  dieser  F l iegen  ~thneln s ich s t r u k t u r e l l  bis  
au f  e inen  ausgepr~tgten 0 f f n u n g s -  u n d  Sch l i e ssmechan i s -  
mus ,  de r  ftir die G e s c h m a c k s h a a r e  y o n  Stomoxys calcitrans 
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Effects of Iso lat ion  on Maternal  A g g r e s s i v e n e s s  
and B o d y  G r o w t h  Rates  of Offspring 

As a consequence  of t h e  b e h a v i o r a l  a b n o r m a l i t i e s  a n d  
e n d o c r i n e  i m b a l a n c e s  caused  b y  i so la t ion  stress,  t he  
p r e s e n t  s t u d y  was des igned  to  d e t e r m i n e  t h e  effects  of 
p r io r  per iods  of p ro longed  i so la t ion  on  m a t e r n a l  f e r t i l i ty  
a n d  f e c u n d i t y  a n d  m a t e r n a l - f e t a l  a n d  of fspr ing  in te r -  
r e la t ionsh ips .  Va r ious  i n v e s t i g a t o r s  h a v e  r e p o r t e d  t h a t  
i so la t ion  s t ress  caused  b e h a v i o r a l  a b n o r m a l i t i e s  such  as 
h e a d - s h a k i n g  ~-4, h e i g h t e n e d  l o c o m o t o r  a c t i v i t y  4,5, ner-  
vousness  a n d  aggress iveness  1,3,a,~ in  mice.  Phys io log i -  
cally,  ev idence  of h y p e r a d r e n o c o r t i c a l i s m  h a s  b e e n  n o t e d  
in i so la ted  mice  4,7 a n d  r a t s  s a c c o m p a n i e d  b y  ind i ca t i ons  
of t h y r o i d a l  i m b a l a n c e s  4,7,8 a n d  r e d u c t i o n s  in  gonada l  
we igh t s  *,~. R e c e n t  r e p o r t s  ~ c l a im t h a t  i so la t ion  caused  
p i t u i t a r y - g o n a d a l  s t i m u l a t i o n  a n d  t h a t  i so l a t i on - induced  
aggress iveness  is d e p e n d e n t  on  a n  i n t a c t  p i t u i t a r y - g o n a d a l  
ax is  w i t h  t h e  a d r e n a l s  e x e r t i n g  a m o d u l a t i n g  inf luence .  
A l t h o u g h  o t h e r  h o r m o n a l  f ac to r s  a n d  ba lances ,  in  a d d i t i o n  
to  sex s teroids ,  a re  i n v o l v e d  in  oogenesis  as  well  as fer- 
t i l i t y  a n d  f e c u n d i t y  re la t ionsh ips ,  if p i t u i t a r y - g o n a d a l  
f u n c t i o n  is s t i m u l a t e d  b y  i so la t ion  one  m i g h t  r e a s o n a b l y  
an t i c ipa te ,  in  a d d i t i o n  to  o r g a n  a n d  s e c o n d a r y  sex 
cha rac t e r i s t i c  changes ,  h i g h e r  levels  of f e r t i l i ty  a n d  fecun-  
d i t y  in  t h e  i so la ted  females.  

A t o t a l  of 60 a lb ino  females  a v e r a g i n g  19 g were 
d iv ided  i n to  t e s t  a n d  con t ro l  g roups .  All  t e s t  or  i so la ted  
mice  were  h o u s e d  s ingly  in  s ta in less  s tee l  cages  ( 6 . 5 . 1 0 -  7 
inches)  as  opposed  to  con t r o l  mice  w h i c h  were  m a i n -  
t a i n e d  in g roups  of 2/cage. T h e  l a b o r a t o r y  recognizes  t h e  
s e n s i t i v i t y  of a n i m a l  g r o w t h  a n d  d e v e l o p m e n t  to  such  
e n v i r o n m e n t a l  a n d  phys i ca l  s t imu l i  as t e m p e r a t u r e  ~°, 
n o i s e n  a n d  handl ing lZ .  P a r a m e t e r s  m e a s u r e d  were  
changes  in l i t t e r  size, p u p  m o r t a l i t y  a n d  t h e  deve lop-  
m e n t a l  g r o w t h  r a t e s  of t h e  young .  B o d y  we igh t s  a n d  
n e c k - t w i t c h  responses  were  r eco rded  week ly ;  l o c o m o t o r  
a c t i v i t y  is a n d  aggress iveness  a t  va r ious  i n t e r v a l s  d u r i n g  

t h e  61/2 m o n t h  i so la t ion  per iod.  Af te r  o b s e r v a t i o n  of 
c o n s i s t e n t  s ign i f i can t  inc reases  in  l ocomoto r  a c t i v i t y  a n d  
aggress iveness ,  all  t e s t  a n d  con t ro l  females  were  sub-  
j ec t ed  to  m a t i n g - b e h a v i o r  i n t e r a c t i o n  s tud ies  w i t h  
p r o v e n  a lb ino  ma le s  o n  4 consecu t ive  d a y s  for  i/z h in-  
t e rva ls .  E a c h  female  was  t h e n  m a t e d  i n d i v i d u a l l y  for 6 
days .  All males  were  t h e n  r emoved ,  con t ro l  females  re- 
g rouped  i n to  t he  or ig ina l  pa i r s  a n d  t h e n  s e p a r a t e d  s h o r t l y  
before  p a r t u r i t i o n .  B y  th i s  p rocedure ,  each  t e s t  a n d  con-  
t ro l  f emale  could  t h u s  ra ise  a n d  nu r se  he r  own  l i t ter ,  a n d  
i so la ted  females  were  on ly  in  c o n t a c t  w i t h  a n o t h e r  a n i m a l  
for t h e  r e l a t i v e l y  s h o r t  m a t i n g  per iod .  All  females  were  
checked  da i ly  for  d a t e  of b i r t h  a n d  size of l i t te rs .  E n  
masse  we igh ings  a n d  c o u n t s  were  m a d e  week ly  a t  t h e  
end  of t h e  1st, 2nd  a n d  3rd weeks. All of fspr ing  were  
weighed,  w e a n e d  a n d  sexed a t  4 weeks  of age. 
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In agreement with previous findings, isolation pro- 
duced increased restlessness, hyperactivity, viciousness 
and the abnormal head-twitch response in the test female 
mice. Analyses14 of aggressive tendencies during the 
mating-behavior studies revealed a statistically significant 
increase in the number of test females attacking males a t  
the first trial. A significant increase was also noted in the 
total number of attacks made by the test versus control 
females during the 4 day mating-behavior study. Exami- 
nation of fertility and fecundity findings (Table I) indi- 
cated no significant differences between the pregnancy 
frequencies and the respective litter sizes of the test versus 
control females a t  parturition and weaning. The depres- 
sion noted in the average litter size of the control group at 
weaning could be attributed to chance. One control 
mother cannibalized all pups during the first week, and 
the second control mother's progeny died as she de- 
veloped a severe hip infection. Chi-square analyses of 
mortality in the offspring from birth to weaning revealed 
no statistically significant effects on offspring viability 
between the 2 groups. I t  is apparent that the data failed 
to demonstrate any influence of prior periods of maternal 
isolation on birth frequency, litter size and offspring 
viability during the 4 week nursing and pre-weaning 
period. 

Table I1 demonstrates that the body weights of the 
pups obtained from the isolated mothers a t  the comple- 
tion of the 1st and 2nd weeks were markedly lower but 
not statistically significant. After the 3rd week, the 15% 

decrease in the individual body weights of the offspring 
of the isolated mothers was significantly decreased. When 
weaned a t  4 weeks of age, significant decreases were 
similarly noted in the body weights of the male and female 
progeny obtained from the isolated mothers with the 
greater effects shown by the female offspring. The find- 
ings thus indicated inhibited developmental growth rates 
in these offspring. 

It is of interest that study of aliquot populations of 
male and female offspring from the isolated mothers a t  
4l/, weeks of age showed heightened evasiveness and sig- 
nificantly increased locomotor activity in open-field tests. 
Significant decreases were also noted in total leucocyte 
and eosinophil counts and thymus and splenic organ 
weights of such offspring, suggesting increased adreno- 
cortical activity (to be published). 

Questions to be resolved and defined, therefore, are the 
respective dominance and contributions of maternal en- 
docrine imbalances and/or maternal abnormal behavior 
on prenatal embryological and postnatal developmental 
growth patterns of the offspring. Differences in maternal 
behavior, nursing care and degree of lactation may like- 
wise produce postnatal modifications in the offspring. 

l4 G. W. SNEDECOR, Statistical Methods (Iowa State College Press, 
Ames 1946). 

Table I. Effects of maternal isolation on pregnancy frequencies and litter sizes of isolated mice 

Group h'o. Adult females Total No. of offspring Average litter size 

No, of % Total No. Total No. No. dead % At At 
pregnant pregnancy a t  birth a t  weaning by weaning mortality birth weaning 
females 

Isolated mice 27 19 70.4 143 119 24 16.8 7.5 6.3 
S.E. f 0.4 & 0.4 

Control mice 27 20 74.1 150 11 5 35C 23.3 7.5 5.Sd 
S.E. f 0.3 + 0.6 

P value > 0.90a 0.15a > 0.90b 0.47 

" Chi-squate. Students t-test. Corrected by removal of 2 control mothers (21 offspring dead, 15.4% mortality). Corrected by removal 
of 2 control mothers, averagc litter sizc, 6.4 weanlingsllitter. 

Table 11. Effects of maternal isolation on average pup and weanling weights of isolated mice 

Group At end of 1st week At end of 2nd week At end of 3rd week At end of 4th week 

Total No. Average Total No. Average Total No. Average Males Females 
young body young body young body 

wt. (g) w t  (g) ,t, (g) No. Average No. Average 
weanlings wt. (g) weanlings wt. (g) 

Isolated mice 132 3.3 124 5.2 122 7.2 57 9.9 62 9.6 
S.E. & 0.2 f 0.2 & 0.4 f 0.3 f 0.2 

Control mice 120 3.7 116 5.7 115 8.5 67 11.0 48 11.3 
S.E. * 0.1 * 0.2 * 0.4 0.4 & 0.4 

% difference 
P valuen 

a Student's t-test. 
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SACKLER et a1.l6?ls present evidence indicative of a pre- 
natal relationship between maternal thyroidal imbalances 
and subsequent childhood schizophrenics. Psychologi- 
cally, THOMPSON IT has reported that prenatal anxiety in 
laboratory animals increases the emotionality of progeny. 
KEELEY'~, similarly, noted that aberrant endocrine ac- 
tivity in pregnant females could possibly impair fetal 
response systems and influence postnatal behavior. Split- 
litter techniques may help to further define prenatal, 
maternal-fetal and postnatal, maternal-progeny relbtion- 
ships. In conclusion, the study demonstrated effects of 
maternal isolation prior to and during pregnancy on de- 
velopmental growth rates and body weights of the off- 
spring. These changes may have been in part precipitated 
by catabolic effects of maternal hyperadrenocorticalism 
on fetal metabolism. No change was noted in the fertility 
and fecundity of isolated mothers. 

Rhumb.  L'isolement prolong4 de souris femelles ralentit 
le developpement et  l'augmentation de poids de leurs 

progCnitures. Aucun effet n'a kt6 observe sur la fertilitb 
ou la fCcondit6 maternelle. 
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Growth Response of Nodule Bacteria to 
Phytohemogglutanin 

Since the dtscovery of blood agglutinising property of 
phytohemogglutanin (PHA) present in the seeds of 
Phaseolus vulgaris, quite an amount of information has 
accumulated in regard to its nature, mode of action and 
occurrence. Most of the experiments so far conducted 
with PHA have, however, been restricted to animal cells, 
particularly blood cells. As the chief source of this sub- 
stance is legume seed1, it would be of considerable interest 
to know the action of the substance on the nodule bacteria 
which are invariably present in intimate symbiotic as- 
sociation with the root system of these plants. Also, the 
action of PHA on the growth and reproduction of bacteria 
in general is yet to be studied. In this context an attempt 
has been made firstly to study the action of chemically 
pure crystalline PHA and that of crude aqueous seed 
extract of P. vulgaris on the growth behaviour of Rhizo- 
bium japonicum and R. phaseoli. 

Materials and methods. The following 3 strains of 
Iihizobium belonging to 3 different cross inoculation 
groups were used : B.U. 8, R. phaseoki originally obtained 
from Australia and also re-isolated as pure culture from 
P. vulgaris; B.U. 1,  R. japonicum isolated from P, aureus; 
B.U. 8/110, R. japonicum, received from U.S.A.D. as 
strain No. 110, a slow growing strain. 

Aqueous, crude seed extracts were prepared a t  10•‹C 
from 20 g of seed of 2 varieties of P. vulgavis, the 'Red 
Rajmah' and the white seeded 'Solan Selection'. After 
centrifugation a t  2000 rpm the volume of the supernatant 
fraction'was made up to 1000 cm5 with Y. W.-Mannitol 
broth. 1 ppm solution of crystalline PHA in S. W.- 
Rtannitol was used, Out of these, 500 cmS of each sample 
was kept for 20 min a t  15 Ib pressure to denature PHA. 
The remaining 500 cmS of each sample was rendered 
bacteria-free by passing it through a C. G. Jena filter 
No. 5. These were inoculated with equal volumes (2 cm8) 
of bacterial suspension from 10 h old culture. The optical 
density of the broths were determined with a Heligere 
absorptiometer a t  470 m/U. Direct cell count was also 

made with a haemocytometer under a phase contrast 
microscope. 

Experimenlal resuZts. The growth rates of any one strain 
of Rhh.izobiuwa, determined from any one of these 2 
procedures followed, i.e. optical density measurements 
and direct cell count coincided with each other. Growth 
curves were, therefore, prepared by plotting growth rates 
against time factor (Figures 1, 2 and 3)- The generation 
time was determined from the log period of the growth 
curves and is presented in the Table. 

The relative effects of seed extract and pure crystalline 
PHA on growth rates have been indicated against normal 
growth curve of the 3 different strains of Rhizobium in 
Figures 1, 2 and 3 respectively. 

Discussion. The results obtained from the above experi- 
ments clearly indicate that crystalline PHA added to the 
non-nitrogenous medium decreased both the generation 
time and the lag phase. Consequently, both the magnitude 
and the duration of the log period were proportionately 
increased. PHA, therefore, is capable of inducing mito- 
genetic effect to Rhizobium cells, similar to its effect on 
the blood W.B.C. It is significant to note, however, that 
the relative responses to PHA of the 3 different strains of 
Rhizobium, associated with the 3 different hosts, were 
different. These differences again were related to the 
relative amount of PHA present in the seeds of the 3 

Strain No. Generation time Normal 

with PHA 

B.U. 1 

B.U. 8 

B.U. 8/110 

1 h 25 rnin 

1 h 35 min 

1 h 29 min 

1 h 50 rnin 
1 h SO rnin 

2 h  

I. E. LIENER, ECOII. bot. 18, 27 (1964). 


