
Infantile Experience and 

Resistance to Physiological Stress 


I t  has been reported ( 1 )  that rats 
which had been "gentled" ( that  is, 
picked up and stroked once daily for 21 
,days postweaning) were heavier and re-
acted Ivith less cardiovascular and gas-
trointestinal damage under conditions of 
immobilization for 48 hours than did the 
"nongentled" controls. I n  addition, adre- 
nal glands of the nongentled were heavier 
than those of the gentled animals. Sub- 
sequent research ( 2 )  has revealed that 
rats handled prior to weaning showed 
.significantly less mortality follo~\-ing 5 
days of total food and water deprivation 
than did nonhandled rats or rats handled 
after ~veaning. T h e  present experiment 
(3) was designed to investiqte the re-
sponse of rats, handled and nonhandled, 
in infancy (days 1 through 20) to physi- 
.ological stress. 

T~venty-seven male Sprague Dawley- 
Holtzman albino rats Ivere handled from 
day 1 through day 20. Handlirlg con-
sisted of removing the pup from the nest, 
placillg it in a 2.5- by 3.5- by 6-in. com- 
partment, and then returning it to the 
nest. This procedure \\-as followed oncr 
daily until weaning, on day 2 1 .  Twenty-
nine rats were not handled in any man- 
ner through the first 20 days of life and 
then lvere handled only once, at  weanirlg. 
T h e  experimental treatments of handling 
and nonhandlirlg were randomly assigned 
to complete litters. ,411 rats within each 
litter received the same treatment. 

,411 animals received no further han- 
dling until 70 days of age. At this time 20 
rats from the handled group and 20 rats 
frorn the nonhandled group Ivere given 
a 20-percent solution of glucosr, injected 
intraperitoneally at  a dosage of 7.5 
lnl/100 g of body weight, according to 
the method described by Brogi ( 4 ) .  A 
21.4-percent mortality has been reported 
with this dosagr for normal animals. Fol- 
lowing the administration of the glucosr, 
the animals wrre placed in individi~al 
cages without food or water. Twrnty-four 
hours aftcr the glucosr injcction the sur- 
viving animals were prrmitted to drink 
for 1 hour. T h e  amount of watrr  con-
surned ivas recorded. They \\.ere then 
uacrificrd. and the left adrrnal was re-
moved and \\-eighed. T h e  rrmaining 
ieven handlcd and nine nonhandled rats 
\\-err not e i v ~ n  thr  glucose injcction but 
were sacrificed, and the adrenal ~veiglirs 
\\.err determined. 

T h e  mean body \\.eight for the groups 
at  \\-caning (21 days of age) was 47.74 
g for the handled group and 44.31 g for 
thr  nonhandled group. This diffrrrnce 
\\-as significant bryond the 0.05 level. 
T h r  inran weight for thr  groups at  70 
days was 248.78 g for the handlrd group 
and 230.28 g for the nonhandled group. 
This differmcr Ivas significant beyond the 
0.01 lrvrl. These rrsults are consistent 
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Fig 1. Comparison of weights of adrenals 
of the various groups. The lengths of thr 
bars indicate the range of individual val- 
ues: the light lines, the means; and the 
numbers, the subjects within each group. 

Ivith those previously reported (5) under 
identical conditions. 

Although there was no significant dif- 
ference in mortality between the groups 
followillg the glucose injection (three 
handled and two nonhandled rats d ied) ,  
there \\-as a significant difference at  the 
0.02 level in the adrenal weights follo~v- 
ing the glucose injection. T h e  adrenal 
~veights for all the groups are presenteti 
in Fig. I .  I t  is important to note that. 
although the weights of the adrenals of 
the nonhandled animals were greatcr 
than the \\.eights of those of the handled, 
both groups receivillg the glucose injec- 
tion had significantly greater adrenal 
weights than had their nonstressed con-
trols. T h e  noninjected groups had almost 
identical mean adrenal weights. Finally. 
the handled group consumed 1.29 g 
of water follo\ving glucose injection, 
whereas the nonhandled group consurnecl 
2.11 g. ?'his diffrrrncr is significant be- 
vond the 0.01 levrl. T h e  differrnce be- 
tween the handling procrdure used in 
this rxperiment and thr  gentling proce- 
dure used by \tTirningrr should be recog- 
nized. iYhereas \tTienirlger strokrd and 
fondled his rats, the rats in this study 
\\.err merrly transportrd from the nest to 
a compartmrnt and aftcr 3 minutes \\-ere 
returned to the cage. Tha t  this procedurr 
produces results similar, if not inorc 
profound, than those producrd bl- he 
gcntling procedure argues against the 
concept of "gentling" and the surpluc 
meaning associatrd Ivith this term as the 
major variable in the effects of early cx- 
prrience on behavior undrr  stresi; ili 
adulthood. I t  has been proposrd ( 6 )  that 
handling collstitutrs a stressful situation 
for the infant organism and that earl\. 
experience with stress rrsults in a greater 
ability of the organism to adapt to psy- 
chological and physiological s t rec  in 
adulthood. 

Bovard ( 7 )  has suggested that, as a 
~ r < u l t  of early handling, the threshold 
for emotional react i~i ty  is raised. T h e  
present data suggest a Inore generalizt~tl 
hypothesis-namely, that the nonhan-
dled animals are more profoundly af-
fected by stress, both psychological and 
physiological. T h e  greater adrenal 
weizhts of the nonhandled animals fol- 
lowing glucose injection suggests a 
greater output of A C T H  as a result of 
stress. T h e  differences in the water in-
take may be a result of greater A D H  
production by the nonhandled rats fol-
lowing strcss. lnsofar as both ACTI-I (8) 
and ,4DH (9 )  have been shown to in- 
crease markedly follo\ving noxious stimu- 
lation, the hypothesis that handling in 
infancy reduces the physiological rc-
\ponsc to stress is supported. 

Since A C T H  (10)  and A D H  (11) ,  
anti in general the stress reaction (12:,  
appear to be mediated through the cen- 
tral nervous system, it is my belief that 
the effrcts of early experience modify 
later reactivity of the central nervous sys- 
tem under stress conditions. T h e  prcciv 
nature of this modification is still un-
laio~\-n.  
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Inapparent Lynlphocytic 
Ghorionleningitis Infection in 
Folic Acid-Deficient Mice 

rldministration of amcthopterin, or 
~naintenancr on folic acid-drficirnt diets, 
frequrntly causes mice to survive usually 
fatal 1ymphoc)-tic choriomrningitis 

L C M  ) infectionz, the virus being re-
coverable for long periods (1 ,  2 ) .  T h e  
cxpcrinlents reported in this article dra l  
\ \ i th  persistence of virus in trrated mice 
ha\.ing mild or inapparent infrctions. 

l l a l e  mice from N I H  stock wrre usrd, 
either Siviss "general purpose" or strain 
C:5TBl. The  former, weighing 16 to 18 f i  
\?-hen inoculated, \\.ere given bread-and- 
inilk diets; thr  latter, weighillg 7 to 9 g, 
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