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Effect of Radiation on Distribution of S”>-I,abeled Sulfonanii$e.* (25421 1 

Our previous studies on distribution of ra- 
dioactivity in the animal body, following in- 
travenous injection of fluorene-2,7-di- (sulfo- 
namido-;!-naphthalene) -S35, have revealed dif- 
ferences in the localization pattern in tumor- 
bearing imice, rats and hamsters as compared 
with tumor-free controls. Concentrations of 
radioactivity in liver and spleen of control ani- 
mals are substantially greater than in these 
same organs of tumor-bearing animals ( 1,2,3) . 
Autoradiograms indicate that the radio’active 
material is deposited in cells which have been 
described by Dunn(4,S) as units of the pha- 
gocytic reticulum. Thus, the presence of a 
tumor in the animal body appears to affect 
the phagocytic function of the reticuloendo- 
thelial system (1).  To determine if this is a 
general stress phenomenoln, we followed the 
distributioln of this S3c”-labeled compound in 
male and female rats and mice exposed to x- 
irradiation. Since a total wholle-body irradia- 
tion of 150 r was shown by Toolan(6) suf- 
ficient to inhibit a foreign protein response in 
Wistar rats, this dosage of radiation was em- 
ployed. 

25  (13 male and 
1 2  female) 8-week-old Miistar rats, and 36 
(18 male and 18 female) 7-week-old, CAF,/ 
Jax mice were employed. Six male and 7 fe- 
male rats, and 1 2  male and 12 female mice 
received 150 r whole-body irradiation a t  the 
rate of 130 r/min from a 250 KV, 15 ma, Gen- 
eral Electric X-ray machine. No filter was 
added to inherent filter of the tube. Animals 
were irradiated singly in a vinyl plastic cage. 
Seven male and 5 female rats, and 6 male and 
6 female mice served as nonirradiated con- 
trols. Forty-eight holurs following irradiation, 
each rat  was administered by tail vein 1.3 ml 
0.05 N sodium hydroxide containing 12 mg 
flixorene-2,7-di- (sulfonamido-2-naphthalene) - 
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S::: having a specific activity of 10,000 disin- 
t egrations/sec ,’mg and prepared as previously 
reported( 7).  Each mouse received 0.5 ml of 
the injection sdution containing 4.5 mg of the 
S“”-labeled disulfonamide. Six male and 6 
female mice were injected 48 hours after ir- 
radiation, and 6 male and 6 female mice were 
injected a t  144 hours. Each animal was then 
placed in individual metabolism cage, and 
sacrificed 6 hours following administration of 
the compound. Concentration and per cent 
recovery of radioactive material in tissues and 
excreta of animals were determined by meth- 
ods previously described (8) , except for the 
following modifications. Organs of all rats 
and total excreta off 15 rats were analyzed in- 
dividually. For 10 rats, urine and feces were 
collected separately and individually. For 
these, feces samples were dried before weigh- 
ing and 50 ml 1% sodium hydroxide was 
added for each gram; urine was taken up oa 
filter paper, dried and extracted with 100 ml 
1 %  sodium hydroxide. One ml polrtions of 
all excreta samples were plated. Total blood 
volume was calculated on the basis of 6.7 
rn1/100 g body weight for rats(9) and 6.32 
m1/100 g body weight for mice ( 10). 

Range and average total body 
weights as well as weights of liver, spleen and 
thymus a t  time of sacrifice are given for rats 
and mice in Table I. That  whole-body irra- 
diation of 150 1: exerts an effect on young Wis- 
tar rats and CAFl mice is evident by reduc- 
tion in weight of spleen and thymus of ex- 
perimental animals. Reduction in weight of 
the thymus is statistically significant (P  = 
0.05 or less) for both sexes in both species. 
For the spleen this decrease is statistically sig- 
nificant in female rats and in male mice 144 
hours after irradiation. Similar reductions in 
weights’ of spleens of mice a t  8 days following 
575 r total body irradiation have been re- 
ported( 11). The present study shows this 
change even after a shorter time interval and 
much smaller roentgen dose. On the other 

Results. 
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hand, total body weight and liver weight are 
not affected by 150 r irradiation. 

Results of complete radioactivity distribu- 
tion studies 6 hours following intravenous in- 
jection of fluorene - 2.7 - di-(sulfonamido-2- 
naphthalene) -Y’ are presented in Table I1 
for rats and Table 111 for mice. Both con- 
centration, expressed as p g  compound/g tis- 
sue or ml blood or urine, and per cent of ad- 
ministered dose recovered are given. For both 
species large amounts of the radioactive com- 
pound are found in the gastrointestinal tract. 
The amount eliminated a t  6 hours is always 

less than 3% of administered dose. In  those 
rats where urine and feces were collected sepa- 
rately no difference in rate of elimination is 
found between experimental and control ani- 
mals. 

In all cases concentration of compound in 
blood plasma is greater than in blood cells. 
Differences in concentration of radioactivity 
in blood between irradiated and control ani- 
mals might serve as the basis for early detec- 
tion of radiation damage. The concentration 
data for blood cells and blood plasma, there- 
fore, were analyzed statistically. No statis- 
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tically significant difference is found in con- 
centration of radioactivity in blood cells or 

t h o d  plasma of irradiated rats as compared 
to non-irradiated rats. This is true for both 

TABLE 11. Distribution of Radioactivity 6 Hours Following Intraverious Injection of Fluo- 
rene-2,7-di- (sulfonamido-2-naphthalene) 43% to  %-istar Rats Exposed to  150 r 48 Hours Pre- 

viouslv. 
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I*u11g 
Spleen 
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Skin 
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Total 

4 .158 
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* Avg value from 7 rats, t Avg value f rom 6 rats. $ Avg value froui 5 rats. 
1 1  Avg value f rom 6 Couc. in pg conipouircl/ml; others expressed in pg conipomid/g tissue. 

4 rats. 

TABLE 111. Distribution of Radioactivity 6 Hours Followiiig Intravenous I iijectioii of Fhio- 
rene-2,i-di- (sulfonamido-2-naphthalenc) -Pi to CAFJJax Mice Exposed t o  150 r 48 or 144 Hours 

Previouslv. 

7 Avg value f rom 3 rats. * x  Avg value froin 2 rats. 
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.* Each value is avg from 6 aiiiiiials. t Colic. in pg compound/ml; others expressed in pug 
coniptound/g tissue. 3 P G .001. P .01. 
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inales and females. A significant decrease i n  
ability of blood cells to localize the radioac- 
tive compound is observed in male mice both 
48 and 144 hours following irradiation (1’ zz 
0.001 a t  48 hours and P = 0.01 a t  144 hours). 
Female mice do not show a significant differ- 
ence in concentration of radioactivity in blood 
cells following irradiation with 150 r. 

Since previous experiments ( 1,2,3) compar- 
ing tumor-bearing to tumor-free animals re- 
vealed a difference in uptake of fluorene-2.7- 
di-( sulfonamido-2-naphthalene) -S:’.; by liver 
and spleen. concentrations for these organs 
from irradiated and nonirradiated animal% 
were compared and analyzed statistically. 
These data are presented in Table IV. Be- 
cause irradiation produced a significant de- 
crease in weight of the thymus, concentration 
ratios and statistics for this organ were also 
included. Cnlike the presence of a tumor, ir- 
radiation of 150 r did not affect the uptake of 
fluorene-2,7-d6- (sulfonamido-2-naphthalene) - 
!Y5 by the liver and spleen. This is shown by 
the fact that in no case was the 1’ value equal 

to or less than 0.05. Since autoradiograms( 1 )  
have indicated that this SS5 compound is de- 
posited in those cells that have been described 
by Dunn(4,S) as units of the phagocytic re- 
ticulurn. it appears that presence of a tumor 
in  the animal body affects the phagocytic 
function of the reticuloendothelial system. On 
the other hand, total body irradiation of 150 r 
does not produce this effect. This is in keep- 
ing with the findings of Barrow et aZ.( 1 2 )  that 
in untreated rabbits and in those receiving 
500 and 800 r total body irradiation, uptake 
of colloidal gold by the reticulo-endothelial 
sjystern was not significantly different when 
followed up to 30 days. 

In  one group (male CAFl mice 48 hours 
after irradiation) a statistically significant dif- 
ference (Y zz 0.02) in uptake of radioactivity 
is noted for the thymus as compared to con- 
trol animals. The difference represents an in- 
crease in ability of the thymus of irradiated 
mice to localize fluorene-2,7-di- (sulfonamido- 
2 -naphthalene) -Stis. 

I n  conclusion, in Wistar rats and I’AFI 
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mice, wliole-body irradiation of 150 r, unlike 
ice of a tumor, does not cause a de- 

creased localization of fluorene-2,7-di- (sulfo- 
1iarniclo-2-na~~hthalenP) -V in  the liver mcl 
spleen. Where a significant difference in  the 
localization of this radioactive compound be- 
tween irradiated and nonirradiated animals is 
noted (blood cells and thymus), it is found 
only for male mice. 

S U ~ W < W _ Y .  1. Male and female Wistar rats 
and CALF1/Jax mice show a reduction in 
weight of thymus and spleen 48 hours follow- 
ing whole-body irradiation of 150 r. 2. Un- 
like presence of a tumor in animal body, this 
irradiation dose does not affect uptake of 
fluorene-2,7-di- (sulfonamido-2-naphthalene) - 
Y5 by liver and spleen. 3. Significantly dif- 
ferent localization of the S"-labeled com- 
pound i:; found in blood cells and thymus of 
irradiated as compared to nonirradiated male 
mice. 
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Frequency of Spontaneous Fragmentation of Ova In Unbred Gilts. (25422) 

PHILIP DZIUK (Introduced by A. V. Nalbandov) 
Dept. o f  Animal Science, University of Illinois, Urbana 

Attempts to induce cleavage of unfertilized 
mammalian ova by physical or chemical 
means indicated that segmentatioln or frag- 
mentation can be induced in a high proportioln 
of ova of most species(1). Pincus(2) re- 
viewed the subject olf activation of unfertilized 
ova and Beatty(3) reviewed work on certain 
spontaneous abnormalities of ova. Evidence 
has recently been presented indicating a high 
rate of spontaneous activation in hamster ova 
(4 ) .  The occurrence of fragmented ova in un- 
bred gilts has been noted by Spalding ct al. 
( 5 )  , Haiicoclr( 6)  and others but no data have 
been presented on the relationship between 
post-ovulatory age of ova and the proportion 
of ova that were fragmented, nor on frequency 
and extent of fragmentation. 

Materials and methods. This study was 
made on a group of 31 uniform, unbred gilts 
killed a t  various intervals after first or second 

postpuberal estrus. Estrus was detected by 
observing behavior of the gilts, and in some 
cases by observing willingness to "stand" for 
a teaser boar, Duration of estrus in gilts is 

s and ovulation normally occurs 
after onset of estrus. The ova re- 

main in the oviduct 3 and occasionally 4 days 
after ovulation. Following slaughter each ovi- 
duct and uterine horn was flushed separately 
with physiological saline sollution. The per- 
fusate was examined for the presence of ova 
with a stereoscopic binocular microscope. Ova 
were isolated and further examination was 
made under higher magnification. 

Results. Assuming that the number of 
ovulation points should equal the number of 
eggs shed, 71% of ova were recovered, An 
average of 14.7 ovulation points were found/ 
gilt. 

Only one ovum of 93 recovered from ovi- 


