
above can be dried in 8 hours. Follow- 
ing this drying period the specimen is 
removed to a vacuum chamber for em- 
bedding in paraffin. The quality of the 
results, in terms of histological detail, 
appears equivalent to that of results ob- 
tained by the conventional vacuum 
freeze-drying approach. The efficiency of 
this method compares favorably with 
the best reported vacuum freeze-drying 
and is substantially superior to that of 
devices which do not have the cold trap 
in line of sight from the specimen. 

The mechanical simplicity achieved 
through elimination of vacuum pumps 
and use of a vacuum-tight system is con- 
siderable. An additional advantage of 
this approach, however, appears to be 
in situations where a number of speci- 
mens are to be dried simultaneously, 
where the many specimens and their 
supports constitute physical obstacles 
which diminish the effectiveness of the 
vacuum system by preventing straight- 
line passage of vapor to the trap. Above 
all, these experiments (5) confirm the 
supposition that passage of vapor 
through the dried specimen shell is pri- 
marily a matter of vapor pressure gradi- 
ent rather than of total pressure in the 
system. 
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Table 1. Tissue degeneration with various 
dyes applied to the culture. 

Tissue degeneration* 

Time 
of ex- Neutral Trypan Methylene 
posure No red blue blue 
(min) (ye (1:40,000) (1:10,000) (1:10,000) 

0 0 0 0 0 
2.5 0 0 t t 
5.0 0 0 t t 

10 0 1 0 0 
20 0 3 t t 
30 0 4 0 0 
60 0 4 0 0 
90 0 4 t t 

Light filtered through trypan blue 
60 4 

Light filtered through methylene blue 
60 4 

Light filtered through neutral red 
60 0 
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* Degeneration: 100 percent, 4; 50 to 75 percent, 
3; 0 to 25 percent, 1; none, 0. 
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the neutral red, showed no ill effects 
from the exposure. Neutral red applied 
to the cells after exposure to the white 
light did not produce cell degeneration 
and was picked up by the cytoplasm as 
in unexposed cells. If the light was first 
passed through a solution of neutral red 
(1: 40,000), the particular wavelengths 
of light responsible for the damage were 
filtered out, and damage to the cells was 
prevented. However, when methylene 
blue (1:10,000) or trypan blue (1:10,- 
000) were used as filters, damage occurred 
as it did with unfiltered white light. The 
results are summarized in Table 1. 

The source of the white light was a 
bank of three 20-watt fluorescent bulbs 
at a distance of 15 cm. The light was 
filtered through a 3-cm solution of 
1-percent copper chloride, and the tem- 
perature of the air above the solution 
did not rise above 38? to 39?C. 

It is suggested that perhaps one cause 
for the occasional degeneration of mon- 
key kidney monolayers or for the loss in 
plaque count (1) seen after the addi- 
tion of the nutrient-agar-neutral-red 
mixture used in the Dulbecco Plaque 
Technique is inadvertent exposure to 
white light. It is evident from these find- 
ings that in the presence of neutral red, 
the exposure of the tissue to white light 
should be kept to a minimm. 
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Effects of Differential Infantile 
Handling upon Weight Gain and 
Mortality in the Rat and Mouse 

Abstract. Animals were handled during 
ages 1 to 10, 11 to 20, or 1 to 20 days, or 
were nonhandled controls. Animals han- 
dled for 20 days weighed the most in 
adulthood, while the controls weighed the 
least. Animals handled on days 1 to 10 
survived food and water deprivation the 
longest of any group. Mice handled for 
20 days died earlier than controls, while 
the reverse was true for the rat. 

The general procedure followed in 
studying the effects of infantile experi- 
ence upon adult behavior has been to 
stimulate the organism from birth until 
weaning and then test for effects of the 
stimulation later in life. Since the rat 
and mouse undergo tremendous devel- 
opmental changes during the pre-wean- 
ing period, it is likely that the same 
stimulation affects the organisms differ- 
ently at different developmental stages. 
This is suggested by Scott's critical pe- 
riod hypothesis (1) and by the work of 
Levine and Lewis (2). Therefore, if ani- 
mals are stimulated only during certain 
parts of the pre-weaning period, the 
stimulation may interact with matura- 
tional processes which are at different 
stages of development to differentially 
modify adult behavior. 

Complete litters of rats descended 
from the Harvard Wistar strain, and 
C57BL/10Sc mice were randomly as- 
signed to one of the following infantile 
experience groups: handled on days 1 to 
10, handled on days 11 to 20, handled 
on days 1 to 20, and nonhandled con- 
trols (3). At least two litters were used 
per experimental treatment. Handling 
consisted of removing the pups from the 
home cage, placing them in a container 
(a 1-gal can filled with sawdust for the 
rat, and a wooden mouse box for the 
mouse) where they remained for 3 min- 
utes, and then returning them to the 
home cage. This procedure was followed 
once daily on the appropriate days. All 
animals were weaned at 21 days and 
reared thereafter with like-sexed mem- 
bers of their own litter in small groups. 
Food and water were always available. 
At 69 days the rats were weighed and 
placed on total food and water depriva- 
tion in individual cages. The same was 
done with the mice at 54 days. All ani- 
mals had received 10 days of testing of 
avoidance learning just prior to this. 
Hours until death occurred were re- 
corded. 

The group means for weight and mor- 
tality for both species are presented in 
Table 1. The data were analyzed in a 
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of handling on days 11 to 20 was the 
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Table 1. Mean weight (in grams) and 
survival time (in hours) for the rat and 
mouse as a function of infantile handling. 

Days Sur- No. of 
on 

which Weight vival ani- 
time mals handled 

Rat 
None 166.79 173.50 16 
1 to 10 191.33 229.58 12 

11 to 20 176.77 223.92 13 
1 to 20 194.12 199.60 15 

Mouse 
None 17.14 90.47 17 
1 to 10 18.81 95.00 10 

11 to 20 19.22 90.31 16 
1 to 20 19.87 72.83 12 
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second factor. This analysis permits the 
evaluation of the interaction between 
the two factors. 

Weight. For both species a monotonic 
relationship is found between amount of 
handling in infancy and weight in later 
life. The animals handled for 20 days 
were the heaviest, while the controls 
were the lightest. Tests of significance 
showed that rats handled during the first 
10 days of life (groups handled on days 
1 to 10 and 1 to 20) weighed signifi- 
cantly more than the two groups not 
handled at this time (P < .05). The 
same finding was obtained with the 
mouse (P < .01). In addition, the pres- 
ence of handling during the second 10 
days of life also led to a significant in- 
crease in body weight for the mouse 
(P < .01). In neither species was the 
interaction significant (F < 1.0 in both 
analyses). We conclude, therefore, that 
for both species the effects of handling 
during the first and second 10 days of 
life affect later body weight in an addi- 
tive manner, with the presence of han- 
dling during the first 10 days bringing 
about a significant weight gain. 

Mortality. For both species a non- 
monotonic relationship is found between 
amount of handling in infancy and num- 
ber of hours of survival in later life. For 
both the rat and mouse the interaction 
between presence or absence of handling 
during the first and second 10 days is 
significant beyond the .01 level. Inspec- 
tion of Table 1 indicates that the reason 
for the significant interaction is that the 
animals which were handled on days 1 
to 10 lived the longest, while those han- 
dled on days 1 to 20 died quite early. 
A test for trend, using the control group, 
the group handled on days 1 to 10, and 
the group handled on days 1 to 20, 
showed a significant quadratic (curvi- 
linear) function beyond the .01 level for 
both species. We conclude, therefore, that 
handling during days 1 to 10 will lead 
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to longer survival under total food and 
water deprivation but that lack of han- 
dling or prolonged handling will reduce 
survival time. 

As one of us has reported elsewhere 
(4), the mouse data may be biased be- 
cause of significantly differential "spon- 
taneous" deaths which occurred between 
ages 28 and 35 days. That this is not a 
major bias is shown by a recent study 
by Levine and Cohen (5), who handled 
DBA/2 mice for the first 24 days of life 
and then injected leukemia virus into 
the experimental animals and nonhan- 
dled controls at about 50 days. They 
found that their handled mice died sig- 
nificantly earlier than the controls, which 
is consistent with our findings that the 
mice handled on days 1 to 20 died earlier 
than control mice. Our data for rats are 
also consistent with the findings of Le- 
vine and Otis (6), who reported a sig- 
nificantly lower proportion of deaths for 
rats handled for the first 20 days of life 
than for controls when both groups were 
placed on 120 hours of food and water 
deprivation. 

Thus we see that when mice and rats 
are given 20 or more days of infantile 
handling the rats will survive longer than 
their controls while the reverse is true 
for the mice. It appears, therefore, that 
the same physical stimulation has a more 
severe effect upon the mouse. Though 
these two species differ in many respects, 
one of the outstanding differences be- 
tween the C57BL/10Sc mouse and the 
albino rat is that the mouse is a more 
rapidly developing organism. This sug- 
gests the hypothesis that the more rapid 
an organism's development, the greater 
the effect of infantile experience. In ad- 
dition to incorporating our data as well 
as the findings of Levine and Otis and 
Levine and Cohen, this hypothesis also 
accounts for the findings of King and 
Eleftheriou (7), who studied the effects 
of infantile stimulation upon two sub- 
species of the deer mouse, Peromyscus 
maniculatus. They found that P. mani- 
culatus bairdii, a rapidly maturing or- 
ganism, was deleteriously affected by the 
infantile stimulation, while P. manicu- 
latus gracilis, a slowly maturing organ- 
ism, was facilitated by the identical 
stimulation, as measured by behavioral 
tests of activity and learning, and by 
adrenal weights. Since a more rapidly 
maturing organism may have a shorter 
infantile period, the use of developmen- 
tal indices such as eye opening may be 
a more appropriate basis for the admin- 
istration of stimulation than the use of 
absolute age. 

The mechanisms underlying these phe- 
nomena are as yet unknown. HIowever, 
it is apparent that body weight is not 

to longer survival under total food and 
water deprivation but that lack of han- 
dling or prolonged handling will reduce 
survival time. 
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data for the rat and mouse than between 
the survival results. Denenberg has sug- 
gested (4) that the effect of infantile 
handling is to stress the organism, and 
this stress acts to reduce the animal's 
responsiveness to later stressing agents. 
The greater the magnitude or duration 
of the infantile stress, the greater is the 
reduction in responsiveness. The initial 
effect of reducing responsiveness to stress 
is to bring about a facilitation in per- 
formance (for example, through reduc- 
ing emotionality), while prolongation of 
the infantile experience results in an or- 
ganism which exhibits impaired perform- 
ance. Within each species the present re- 
sults are consistent with this hypothe- 
sis, but it is apparent that the age dur- 
ing which the organism is stimulated is 
another critical parameter. When mak- 
ing comparison across species, develop- 
mental rates, and probably other param- 
eters, must be considered. 
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Procedure for Studying Olfactory 
Discrimination in Pigeons 

Abstract. A discrimination, based on 
olfactory stimuli, was established in two 
pigeons by an operant conditioning pro- 
cedure. Results from control sessions dem- 
onstrate that the discrimination can be 
attributed only to the presence or ab- 
sence of olfactory stimuli. 

Experiments designed to determine 
whether birds possess a sense of smell 
have had equivocal results. Some work- 
ers have reported that birds are able to 
make precise olfactory discriminations, 
while others have found that birds fail 
completely in discriminating the pres- 
ence of olfactory stimuli (1). Procedural 
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many experimental procedures that have 
been used by these workers. An experi- 
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