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oil pouches and dermis, but incorporation into 
the purines of nucleic acids from either of 
these tissues is unaffected. The data here re- 
ported do show some variation in response, 
which might possibly be accounted for by in- 
dividual animal variations. It is interesting 
to note, however, that in croton oil pouch pro- 
tein residues, the activity of the tissue is di- 
rectly proportional to the weight of the pouch. 
Where the weight is high, as in the control tis- 
sues, specific activity is also high. One con- 
trol tissue which, for some unknown reason, 
did not respond to the croton oil injection, 
showed lower radioactive glycine incorpora- 
tion, similar to the incorporation found in test 
pouches. 

To evaluate its specific role in connective 
tissue metabolism, we have attempted to de- 
termine whether BAPN acts primarily on reg- 
ulation of cellular uptake or utilization of 
amino acids in collagen syhthesis. Since gly- 
cine uptake into acid insoluble purines is un- 
altered by feeding BAPN, i t  would appear 
that BAPN does not exert its effect at the 
level of nucleic acid synthesis in the cellular 
component of the connective tissue. On the 
other hand, the observed lowering of glycine 
incorporation into the protein residue is com- 
patible with earlier findings indicating an in- 
hibitory action of BAPN on the synthesis of 
extracellular collagen by these same cells. 

1 .  An investigation of the in- Summary. 

fluence of BAPN on incorporation of glycine- 
l -C4 into proteins and nucleic acids of rat 
croton oil pouches and dermis was undertaken. 
2.  Incorporation of glycine into protein resi- 
dues of fibrous tissue from croton oil pouches 
was decreased about 2570 in animals pre- 
treated with BAPN. In protein residues of 
dermis the rate of incorporation of glycine 
was also decreased, but to a much lesser de- 
gree, about 15%. 3. Studies of the nucleic 
acid fraction indicate that no change occurs 
in glycine uptake in fibrous tissue of dermis 
or croton oil pouches from BAPN treated ani- 
mals as compared to controls. 4. The results 
of these experiments suggest that BAPN pri- 
marily affects amino acid incorporation into 
collagen or ground substance rather than the 
cellular portion of connective tissue. 
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The guinea pig shows an abrupt shortening 
of survival time and a striking change in mode 
of death( 1) when a single whole-body radia- 
tion dose exceeds 6,000 r (6 Kr).  Below 6 
Kr the clinical picture is essentially that of 
depression, while above 6 Kr excitation, with 
frequent convulsions, is regularly seen. Pen- 
tobarbital sodium, given prior to radiation, 
prevents the clinical signs of excitation ( 2 )  

and Iengthens survival time. The observable 
neuropathology (3 )  appears insufficient to ac- 
count for the early death and this suggested 
the present study on the functional state of 
some accessible neurological systems. 

Previous studies (4) have shown only small 
and subtle effects on the electroencephalogram 
a t  doses below 6 Kr and paroxysmal seizure 
waves at  higher doses. Changes in the elec- 
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T A B L E  I. Convulsive Thresholds. 

Radia tioii Avg sur- 
(K1.1 J1illi:iiiipcws nvg:“ :it v;ii*iow tiirics ( h r )  viva1 (hr) 

trocardiogram are small except when the ani- 
mal is moribund. One of the more prominent 
features of the high-dose syndrome is the hy- 
pothermia which appears early and may per- 
sist until death. Gerstner et d.( 5 )  reported 
a rise in pinna reflex threshold 3 hours after 8 
Kr to the head. Twenty-four hours after ir- 
radiation the pinna reflex was abolished. IVe 
have obtained essentially similar results with 
the pinna reflex but have experienced difficulty 
in obtaining consistent responses. The pres- 
ent report concerns convulsive thresholds as 
elicited by electric shock and “pain threshold’’ 
determined by reaction to thermal radiation. 
Sharp end points and reproducible responses 
can be obtained with both of these reactions. 

Methods. Adult male guinea pigs (800- 
1200 g )  from the XIH hybrid stock were 
used. All radiations were delivered with a 
Van de Graaff generator operating a t  2.5 MeV. 
TSD 75 or 100 cm. dose rate 500-2,000 r 
min., HVL 10 mm lead. All doses were ad- 
ministered by an integrating ionization cham- 
ber circuit, calibrated before each run against 
a thimble chamber. Electric shocks were de- 
livered through electrodes clipped to the ears 
after washing with acetone and vigorously ap- 
plying conducting electrode paste. Stimuli of 
3 sec. duration were delivered by a motor 
driven switch. The stimulus consisted of a 
60 cycle alternating current supplied by a 
transformer through a high series resistance 
which reduced the effect of varying electrode 
resistance. Current was measured by the volt- 
age drop across a standard resistor. Convulsive 
threshold was taken as that current required to 
produce a convulsion with both tonic and clonic 
components. Current was varied in steps of 
about 2.5 milliamperes and no attempt was 
made to obtain readings closer than this. Be- 

low-threshold stimuli were spaced a t  least 15 
minutes apart to prevent summation. “Pain 
threshold” measurements used essentially the 
procedure (6)  developed for the dog. Radia- 
tion from a 750 watt projection bulb was fo- 
cussed onto the shaved, blackened skin of the 
back. Three-second stimuli were repeated at 
30-second intervals. Threshold was taken as 
the watts input to the lamp needed to elicit a 
characteristic muscular twitch( 7 ) .  This may 
not be a response to pain but it is at least 
closely related and involves a large segment 
of the nervous system. 

Results. Table I shows the results of con- 
vulsive threshold measurements in animals 
receiving 5 Kr, 10 Kr, and 10 Kr preceded by 
35 mg/kg pentobarbital sodium, i.p. In  the 
latter group post-radiation measurements 
were not made until several hours after each 
animal had returned to an apparently normal 
state of alertness. 

The 10 Kr data shown in Table I were 
taken when no spontaneous convulsions were 
occurring. Handling incidental to electrode 
placement did not elicit convulsions but after 
10 Kr these were always produced at the 
l.)w,ost current value tested. From this fact, 
and the length and severity of the induced 
seizures it seems probable that the 10 K r  
px t - r  values may be somewhat lower than 
thus? given. I t  did not seem worthwhile to 
establish more exact values. 

As Table I shows, the drop in threshold at 
10 l i r  occurs rapidly but is not coincident 
with absorption of the radiation. Threshold 
values were nearly normal in 2 animals tested 
12 minutes after the mid-point of a 10 Kr, 
10 min irradiation, but at 1 hour each un- 
medicated animal had a low value. 

Table IT gives the results of the pain 
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TABLE 11. Pain Thresholds. 

Radiation Avg sur- 
( K r )  Watts avg* at various times (hr) viva1 (hr) 

Prey  1 24 96 I d 0  144 
5 176 181 179 173 186 196 147 

1 0  169 170 191 12 

5 + 5,t 48hr l a t e r  177 194 169 158 184 233 244 220 156 

.5 5 

.I 2 24 -48 +48  139 163 

*Each value is avg of 4 animals except at 139, 144 and 163 hr where only 3, 3, and 1 ani- 

t Time measured from the first of 2 exposures. 
mals, respectively, were surviving. 

threshold measurements. 
Pain-threshold data from animals receiving 

a single dose of 5 Kr show no significant 
trends although there was a tendency toward 
somewhat higher values a few hours before 
death. Data obtained from animals receiving 
10 Kr and pentobarbital were similar to those 
from 5 Kr animals and have been omitted 
from Table 11. The 10 Kr data at  5 hours 
are presented as found but are of dubious 
value because almost continuous muscle 
twitching obscured the sharp end points 
usually obtained. 

Divided dose experiments have been done 
with intervals between irradiations ranging 
from 2 to 48 hours. The large, prompt in- 
crease in threshold shown in Table I1 was 
seen only at  the longest interval. A small 
prompt increase was seen when the doses were 
spaced 19 hours apart but at shorter intervals 
no prompt effect of the second dose was evi- 
dent. 

Discussion. The convulsive threshold data 
confirm what would have been inferred from 
clinical observations, and emphasize the dif- 
ferences existing between guinea pigs receiv- 
ing less than, or more than, 6 Kr whole-body 
radiation. The suppression of clinical signs 
of convulsions by pentobarbital undoubtedly 
results from its ability to prevent the sharp 
drop in threshold usually seen after 6 Kr or 
more. At 5 Kr there is no significant trend in 
the pain threshold data although the values 
tend to rise as the animal becomes moribund. 
The abrupt, prompt rise in threshold observed 
after a second 5 Kr dose appears much like a 
sensitivity reaction. The high values observed 
with the divided dose schedule are not ap- 
proached at  any time with a single 5 Kr dose. 

Observations following 10 Kr are difficult, but 
it appears that here also pain threshold values 
are lower than those seen with the 2 doses 
spaced 48 hours apart. 

The relative constancy of the pain thresh- 
old response indicates that function is rela- 
tively unimpaired in a large portion of the 
nervous system. The responses obtained may 
not represent true pain thresholds but cer- 
tainly afferent and efferent fibers are involved 
and thalamic integration and cortical localiza- 
tion of response seems to be required. The 
hypothalamic areas probably responsible for 
the observed hypothermia, and the cerebellar 
areas showing pyknotic cells are presumably 
not involved in the reactions studied here. 

Summary. Pain thresholds were tested 
using the thermal radiation from a projection 
bulb as a stimulus, and convulsive thresholds 
to electric shock were determined with ear 
electrodes. Radiation doses of 5,000 r and 
10,000 r were used to bracket the critical 
6,000 r dose, above which signs of nervous 
system injury predominate. Pain thresholds 
remained relatively constant a t  each radiation 
dose until the animals became moribund. 
Convulsive thresholds were relatively co~lc 
stant a t  a dose of 5,000 r but dropped sharply 
following 10,000 r. Pentobarbital given prior 
to 10,000 r prevented the drop in convulsive 
threshold even after the obvious drug effects 
had disappeared. The essential constancy of 
the pain threshold response indicates that 
function is relatively unimpaired in a large 
portion of the nervous system. 
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The studies here reported concern the titers 
of poliovirus antibodies to the 3 serotypes in 
the serum of mothers and their newborn in- 
fants. I t  represents part of a study on the 
local formation and transfer of antibody in 
utero. Since we are dealing exclusively with 
infants at the moment of birth, the possible 
role of colostrum will not be discussed nor 
will the uncertain role of the placenta in pro- 
duction of antibodies. The subject of active 
and passive immunity of the infant has been 
reviewed by Edsall ( 1 ) . Previous reviews in- 
clude one on placental permeability by Doerr 
( 2 ) .  One of the earliest observations of anti- 
body transfer in the human from mother to 
infant concerned that of diphtheria in 1895 
(3 ) .  Later studies demonstrated transmis- 
sion of tetanus antibodies(4). More recently, 
however, the concern has been with the quan- 
titative aspects of maternal transmission of 
antibody and, therefore, neonatal immunity. 

Although one might expect all antibodies to 
behave similarly with respect to maternal- 
infant transmission, this does not appear to be 
the case. Reagins reportedly do not appear 
in the umbilical serum whereas blocking anti- 
bodies do(5). Viruses may differ among 
themselves in this respect. thus in Japanese 
B encephalitis ( 6 )  and mumps ( 7 )  no dispari- 
ties have been observed whereas they have 
been found in vaccinia(8). Employing un- 
typed poliovirus in qualitative tests in mon- 

*This investigation was supported by researah 
grant from Natl. Inst. of Allergy and Infect. Dis., 
U.S.P.H.S. 

keys, Aycock and Kramer reported neutral- 
izing antibody in 10 of 12 matched maternal- 
cord serums tested(9). Among the 3 sero- 
types of polioviruses we have observed dis- 
parities in titer most marked in Type 3. 
Rather than stress the anticipated agreements 
we have chosen to consider the possible mean- 
ing of the observed disparities among the 3 
serotypes. 

Methods. A series of 48 mothers’ and cor- 
responding umbilical cord bloods were col- 
lected aseptically generally a t  term; this in- 
cludes 4 prematures and 3 sets of twins. The 
immunization record of each mother in regard 
to poliomyelitis was recorded but not known 
at  the time of antibody titration. Mothers 
were of various ages, color, and previous ob- 
stetrical history who were seen in pre-natal 
clinics and delivered at  a city hospital. The 
antibody titrations were performed in vitro 
by a modification of the technic originally 
published by Salk, Youngner and Ward( 10). 
Monkey kidney cells were obtained by seed- 
ing bottles with trypsinized monkey kidney 
tissue. After 1 week the cells were harvested 
by use of versene and used in a suspended cell 
neutralization test using 2% calf serum, 0.5% 
lactalbumin hydrolysate in Hanks’ BBS. 
Twenty thousand cells were used /tube. The 
matched maternal and umbilical cord serums 
were always titrated simultaneously, dilutions 
of both being made by the same worker. For 
antibody titrations versus each virus type, 100 
TCD5o of poliovirus either type 1 (Ma- 
honey), type 2 (MEFI), or type 3 (Saukett) 


