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Arsenicals have been shown to stimulate 
growth and improve feed efficiency in broil- 
ers and to improve laying hen performance. 
Although Pope and Schaible( 1 )  reported that 
arsanilic acid exerts a sparing action on the 
protein requirement of breeding hens and 
layers when egg production was the criterion, 
small amounts did not improve hatchability 
or fertility in breeding chickens. Excess 
arsenic has been shown to be toxic to chick- 
ens. The position of arsenic in the periodic 
table would suggest that it has some chemi- 
cal properties which are similar to phos- 
phorus, and therefore, could replace phos- 
phorus in some compounds. Since P3204 or 
~ h 0 s p h a t e - P ~ ~  is readily incorporated into the 
deoxyribonucleic acid (DNA) of cock sperm 
in amounts allowing its detection(2) it was 
decided to use radioactive Arsenic (As76) and 
also stable arsenic in mineralization studies 
with cock sperm to determine if arsenic was 
incorporated into the DNA of sperm. 

ExperimentaZ. Ten sexually active New 
Hampshire cocks selected from a group main- 
tained for artificial insemination were each 

* Published with approval of the Director, West 
Virginia University Agricultural Experiment Station, 
as Scientsc Journal Article No. 767. 

t Present address: Poultry Dept., University of 
Tennessee, Knoxville. 

given 200 pc of radioactive Arsenic76 as 
As2@ subcutaneously. The semen was col- 
lected 26 hours after radionuclide adminis- 
tration and each 26 hours thereafter for 4 
collections. Twenty-six hours was used as 
the collection time because it was estimated 
that this period plus the time required to 
fractionate the semen would be equivalent 
to one half-life of ArseniP (about 26.8 
hours). The radioactivity of the semen, 
sperm, seminal fluid, protein (TCA precipi- 
tate) and DNA fraction was determined. 
The DNA fraction was prepared as outlined 
by Borenfreund, Fitt and Bendich(3). The 
results are shown in Table I and demon- 
strate that Arsenic76 was readily incorporated 
into cock sperm. Most of the Arsenic76 was 
found in the diluent (seminal fluid) and frac- 
tionation of the sperm showed that on the 
52 hour period the sperm contained the 
greatest concentration of Arsenic76. The 
DNA fraction had its greatest concentration 
on the 78 hour period and protein fraction 
on the 52 hour period. 

Since these data indicated that Arsenic76 
was in the DNA fraction of sperm, a further 
study was designed to study the incorpora- 
tion of stable arsenic into the DNA of sperm. 
Twenty-four cocks were placed on a breeding 
ration containing 500 g of arsanilic acid per 



36 6 ARSENIC INCORPORATION IN DNA 

TABLE I. Distribution of AS'" in Cock Sperm." 

Fraction Day 1/26 hr Day 2/52 hr Day 3/78 hr Day 4/104 hr 

Semen 150 150 116 32 

Diluent t 120 82 46 16 
Protein t 4.2 22 16 6 
Ether-alcohol fraction$ 12 16 12 7.2 
D N A  fraction 8 14 18.8 7.6 

Sperm 30 56 48 21 

* All results (corrected for r:tdio-decay) are expressed as counts per minute (cpm) X 10'. 
t Diluent consisted of seminal fluid plus the buffer used to wash the sperm. 
3 Trichloroacetic acid precipitate. 
$ Ether-alcohol (50-50) soluble fraction. 

ton of ration. After receiving this ration 10 
days, the cocks were placed on a non-arsenic 
supplemented breeding ration and the semen 
collected twice weekly for 4 weeks. The 
semen collected each time was mixed, a 1 ml 
aliquot of semen taken, and the DNA re- 
moved and purified by the method previously 
used. The reprecipitated DNA from each 
aliquot prepared from each collection was 
placed on ash free filter paper discs and 
dried. Duplicate samples were prepared from 
each collection. The samples were placed in 
a plastic tube along with standards contain- 
ing As203 and subjected to neutron activa- 
tion in a 75 watt reactor fueled with en- 
riched uranium oxide. The Arsenic7G was 
determined immediately after neutron activa- 
tion and also again 26.8 hours later with 
a single channel analyzer. The results ob- 
tained on the 26.8 hour period are shown in 
Fig. 1. The results demonstrate that arsenic 
is incorporated in the DNA. Furthermore, 
it appears to be incorporated into the chemi- 
cal structure a t  about the same time rate as 
phosphorus because the greatest concentra- 
tion of arsenic appears at  a comparable time 
to P3'04 maximum concentration (2).  

The peak at  3 days may have been due 
to adsorbed arsenic which had a weak bond 
to the structures in the nucleus of the sperm. 
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FIG. 1. Arsenic content of DNA from cock sperm. 

These data do not predict the location of 
arsenic in the DNA but since reprecipitation 
of the DNA did not result in a decrease in 
arsenic, it was assumed that the arsenic was 
bound and not adsorbed. 

These findings show that arsenic forms 
arsenoproteins and arsenolipids and it is 
placed in the DNA of cock sperm. 
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