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corticoids without a corresponding increase I t  is concluded that the adrenal cortical 
in either testoids or folliculoids. hypertrophy, so characteristic of the alarm 

Summary. In gonadectomized animals reaction, is not accompanied by increased sex 
treated with 10% formalin solution there hormone production. 
occurred a marked hypertrophy of the ad- 
renal glands, but no significant change in 

smear and preputial glands in the female; 
seminal vesicles and prostate in the male). 

The cost of this investigation was defrayed by 
a grant from the Blanche E. Hutchinson Fund of 
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Studies on intrauterine respiration, respira- 
tory changes at  birth and tolerance by the 
newly born of anoxia have been reviewed 
e1sewhere.l I t  has been observed that mani- 
festations or cerebral pathology and impair- 
ment of the inteilect are frequently associated 
with histories of cyanosis and apnea at  

Some investigators have cautioned 
that nerve cells of the young may be even 
more susceptible to damage by anoxia than 
those of the adult. These and similar 
clinical studies have been questioned be- 
cause they were based on selected cases, and 
fully adequate controls were not available.' 
In  the present experiments in guinea pigs 
with litter-mate controls, the thesis that 
asphyxia neonatorum can elicit irreparable 
destructive changes in the central nervous 
system has been tested. 

The abdomen of the animal a t  or near term 
was anesthetized with 1 cc of a 1% solution 
of procain hydrochloride. No other anes- 
thetic was employed. One fetus was deliv- 
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ered immediately through a midline incision 
to serve as a control. The uterine vessels 
were then clamped or the umbilical cords of 
the remaining fetuses were compressed 
through small incisions in the uterus. 

Varying degrees of anoxia were induced 
in 103 animals. Fifty-eight of them were 
delivered just before or just after intrauterine 
respiratory movements, induced by the 
anoxia, had ceased. Survivors (38%) were 
those which suffered no anoxial apnea and re- 
quired no resuscitation. Forty-five guinea 
pigs were delivered after 6 to 21 min of 
anoxia, after the fetal heart had become slow 
and often after it could no longer be pal- 
pated. Resuscitation was accomplished in 
71% of them by inflating the lungs with 
oxygen or oxygen containing 10% carbon 
dioxide. The gases were administered from 
small rubber bags attached to hypodermic 
needles which were inserted into the trachea. 
Respiration was simulated by compressing 
and releasing the trachea above the needle. 
Resuscitation was accomplished in a few 
minutes to more than an hour; the time re- 
quired was not consistently related to the 
duration of anoxia. These animals exhibited 
characteristic symptoms of asphyxia pallida; 
namely, apnea, atonia, bradycardia, relaxa- 
tion of anal sphincters, and cold pale skin. 

Results. ,411 experimental animals, includ- 
ing those in which anoxial apnea had not 
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been reached, exhibited symptoms of central 
nervous system damage lasting from a few 
hours to more than a month. ,411 showed 
motor weakness and tremors, were unable to 
get onto their feet during the first hour or 
more after respiration had been established, 
and when they did right themselves, usually 
held the head to one side tending to fall in 
that direction. They rarely cried and did 
not respond to bright flashes of light or loud 
sounds. In contrast, the 90 controls were 
alert, cried and righted themselves in a few 
minutes although many were slightly tre- 
morous and weak for a few minutes to an 
hour. 

Pronounced and persistent symptoms re- 
sulted in 40 animals. Partial flaccid paraly- 
sis was more commonly observed in the hind 
than in the forelimbs. I n  one instance, a 
picture of complete spinal transection was 
seen. Decerebrate states were observed in 
inany animals after respiration had been 
established. The spasticity was more 
marked in the fore- than in the hind 
limbs and was sometimes accompanied by 
opisthotonus. Recovery was more rapid than 
in cases of flaccid paralysis and was usually 
complete within 24 hr. In some animals it 
lasted more than a week. Persistent tremors 
and fortuitous convulsive movements were 
commonly encountered. The facial as well 
as the limb muscles were involved in some 
animals. Rhythmical running iiiovements 
often occurred in the early phase of recover- 
ing from anoxia. Incoordination of muscular 
effort was observed in nearly all experiments. 
Ataxia frequently persisted for several days 
and occasionally persisted a week or longer. 
Recovery from motor impairment was highly 
variable, but usually seemed to be complete 
in a few days. Some animals remained par- 
tially paralyzed until they died or were killed 
a week to 10 days after birth. Most of them 
showed no evidence of motor disturbances 
after two weeks. 

Sensory functions appeared to be affected 
in varying degree after anoxia at  birth. 
During the early hours after resuscitation, 
many animals were hyperirritable. Touching 
the nose, limbs or body often led to con- 
vulsions or fits of running movements. Ir- 

ritability usually subsided in an hour or 2 
and by the second day the guinea pigs ex- 
hibited impairment of sensation. They were 
less responsive to tactile and painful stimuli 
than their normal litter-mates and some ap- 
peared to have lost cutaneous sensations to 
a marked degree. Most animals lost the 
startle response to sharp sounds. 

Somnolence was observed in some of the 
experiments. The animals which had been 
anoxemic closed their eyes and lay quietly in 
the cage for many minutes a t  a time during 
the first one to 3 days. They would go to 
sleep while standing, the head would drop, 
and they would topple over before awaken- 
ing. Reduced activity levels were encoun- 
tered even 3 to 4 weeks after birth when 
animals were tested in a simple maze. 

The behavior of all experimental and con- 
trol animals was observed daily from birth 
until they died or were killed 1 day to 8 
weeks later. Even after motor symptoms 
were no longer evident it was possible to 
observe behavior differences by critically 
comparing the animals which had been as- 
phyxiated with their litter-mates. The ex- 
perimental guinea pigs were less irritable, 
more docile and less aware of changes in the 
environment than the controls. The experi- 
mental animals were undisturbed by new 
situations, e.g., a maze or problem box, in 
contrast to their litter-mates which often 
showed marked frustration. 

The brains of all specimens were preserved 
and are being studied histologically. Great 
variation in histological changes have been 
encountered in 1 7  specimens compared with 
their normal litter-mates. Histopathology 
was questionable or slight in 6 animals sub- 
jected to less than 8 min of anoxia. Definite, 
often marked, changes were present in all 
others. Generalized necrosis of brain and 
spinal cord with chromatolysis, edema, small 
hemorrhages and ventricular enlargement 
appeared during the period from 2 to 5 days 
after birth. Glial proliferation and loss of 
nerve cells, especially in pyramidaI layers of 
the cerebral cortex, was observed between 5 
and 9 days; and generalized atrophy together 
with glial scars marked the older specimens 
(14-43 days). The most severe pathology 
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was not encountered in those specimens sub- 
jected to the longest periods of anoxia. The 
sites of damage varied widely from experi- 
ment to experiment. 

Comparison of the present results with 
those in adult animals516 reveals points of 
difference which are attributable to charac- 
teristics of the young animal. The nerve 
cells of the newly born appear to be much 
less vulnerable than those of the adult and 
withstand anoxia for greater lengths of time. 
There seems to be less specificity in respect 
to anoxia1 damage in the newborn than in 
the adult.? 
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Summary. Anoxia induced at  birth in- 
variably produced symptoms of neural dam- 
age. Transient shock, tremors, ataxia, and 
incoijrdination were not usually associated 
with impaired behavior or brain pathology. 
More than 8 min of anoxia lead to such 
symptoms as decerebrate states, marked 
ataxia, convulsions, paralysis, hyper- and 
hypoesthesia and somnolence, correlated in 
some cases with behavioral changes. Highly 
variable nonspecific devastation of brain and 
cord tissues, occasional hemorrhages, gliosis 
and generalized atrophy were encountered. 

All experiments were controlled with 
healthy litter-mates and permit the conclu- 
sion that neonatal asphyxia (asphyxia 
pallida) may induce irreparable fortuitous 
destruction of large or small regions of the 
brain. 
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The following is a preliminary report on 
the relation of thiamin intake to the response 
of mice inoculated with the Lansing strain 
of murine poliomyelitis virus.l This inves- 
tigation is part of a long-range program for 
the study of the relation of diet to resistance 
to infection. 

In  each of the 4 experiments summarized 
here, litters varying from 2 1 to 3 1 days of age 
were split among the groups being compared. 
Each mouse (except one uninjected group in 
Experiment I) was injected intracerebrally 
with 0.03 ml of a 0.5% suspension of mouse 
brain in saline. Normal mouse brain was used 
for the controls. Mouse brain infected with 
' ,Mcd by a grant from The Wational Foundn- 
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the Lansing strain of mouse-adapted polio- 
myelitis virus served as the virus inoculum. 
This amount of virus corresponded to between 
10 and 100 fifty-percent-mortality doses. 

Previous experience had shown that 100 pg 
of thiamin per 100 g of diet (called diet 100) 
cover the needs of the growing mouse and 
that 10 pg per 100 g of diet (called diet 10) 
lead to signs of deficiency within 15 days. 

The first 3 experiments, totaling 646 mice, 
failed to show any significant difference be- 
tween mortality of groups on diet 100 in- 
oculated with virus and those on diet 10 in- 
oculated with virus, injected with normal 
brain, or uninjected. The incidence of 
paralysis, on the other hand, was markedly 
greater in the high-thiamin than in the low- 
thiamin groups inoculated with virus. 

Averaging the 3 experiments (each of 




