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EFFECT OF LINSEED OIL MEAL AND ARSENICALS
ON SELENIUM POISONING IN THE RAT"

Oscar E, Olson and Andrew W, Halverson
_ ) Station Biochemistry
Agricultural Experiment Station, Brookings

.Two organic arsenicalg, arsanilic acid and 8-nitro-4-hyd

sonie a}cld,'have been found to give partial protection ajéafr?;ypsgfegif;l
poisoning in rats (1), Similar results have also been observed in hogs
(3}. _Moxon‘(S) found that linseed oil meal gave good protection against
selenium poisoning in rats and dogs when incorporated into the ratfon
at a ‘Ievel of 25 per cent. This study with rats was undertaken to de-
termine whether or not linseed oil meal incorporated into the ration at
lower %ew'iels would add to the protective effect of the organic arsenicalg
thus giving more complete protection. Since the organic arsenicals are:
now being us'ed as growth stimulators for poultry and, to some extént
for hogs, their mclusion in hog rations along with 1ir{seed oil meal atf,
%evels normally used for protein supplementation appeared to give prom-
ise as a practical control measure for selenium poisoning.

EXPERIMENTAL

) Sixteen groups of 6 male albino Sprague-Dawle r i
this study._ ‘They were housed in individual cages asrrld 1‘61?0¥238f:?55d31$
water ad libitum. The rats were placed on experiment when they aver-
a_ged abopt 80 grams in weight, and were fed for five weeks. Rats that
died durlnglthe experiment were autopsied and liver size a'md- damage
was detc.erm.lned. At five weeks, all rats in certain groups were killed
and the:1r livers were weighed, observed for damage, and immediately
placed in a wet digestion mixture used for selenium, determination in
phe metho'd of Klein (4). In order to provide enough material for anal
is, three livers were combined for each determination. v

The basal ration used in these studies is shown in Table I.

TABLE I
BASAL RATION
Corn_ ) _ 79.9%
Casein (vitamin free) 12.0
Brewers yeast 2'0
Saltst 3.0
Animal Proteln Factor 0.1
Wesson 0il 3'0

Fish Liver Ol Orally, once a week

1Phillips and Hart, Salts IV (5)

1Approved for publication by the Director of the -
; ) South Dakota Agricul-
tural Experiment Station as paper 318 of the Journal Serieg, gricul

Selenium was added to the various rations by sprinkling a solution
of sodium selenite over-the ration which had been spread thin, allowing
it to dry,.and mixing well. All rations to which selenite was added con-
tained 10 parts per million of gelenium. The arsenicals were added in a
gimilar manner. Sodium para-aminophenylarsonate (Abbott ILabora-
tories) was added, In those rations where it was used, to give a con-
centration egual to 001 per cent of arsanilic acid, while 3-nitro4-
hydroxyphenylarsonic acid (Dr, Salgbury's Laboratories), where it was
used, was added to give a concentration of 0.005 per cent.

In the rations where lingeed oil meal {LOM) was used, it was added
at the expense of corn. The product used was an unheated linseed oil
meal which had been hexane extracted. No attempt was made to equal-
ize protein contents of the rations,

RESULTS AND DISCUSSION

The description of Groups and the results of the study are shown in
"able II. The data for groups I through IV show that the subatitution
of LOM for corn decreases the growth of the rats to some extent, Ome
rat on the 20 per cent LOM ration (Group IV) began to lose weight after
two weeks on experiment, became edematous, and died. It is not
known if this was the result of the high level of LOM in the diet or not.
One rat in Group XJ also died with ‘edema and without any other ap-
parent symptoms of selenium poisonitig, In this case the edema may
have been the result of selenium damage, but a LOM effect is not ruled
out. ) RE . .

The rats on the seleniferous ration’(Group V) exhibited a slow rate
of gain, a high mortality rate, and extensive liver damage. The inclusion
of 5 per cent LOM (Group VI) had no beneficial effect, since rate of gain
in weight and liver damage was about the same and mortality was in-
creased. The inclusion of 10 per cent LOM {Group VII) in the ration
gave a slightly increased rate of gain over the rats in Group V, but other-
wise no protective effect was indicated. However, at the 20 per cent
level (Group VIII) LOM gave excellent protection against liver damage
and death, and also a fairly good rate of gain in weight.

Arsenicals alone (Groups IX and XIII) gave partial protection
against selenium polsoning, as evidenced by fairly good growth and
liver size responses and only mild liver damage. This is in agreement

. with previous findings (1). Supplementation of the arsenical diets with

LOM iIn various amounts showed that high levels {10-20 per cent) are
essential to enhancing protection over arsenicals alome. Even at the
20 per cent level, only a iminor and not statistically significant increase
in growth was oblajned. Since the livers were not examined in animals
receiving the 5 and 10 per cent levels, it is not known whether levels of
1.0M which give no liver protection when used alene (5 and 10 per cent)
would give added protection in the presence of arsenicals.

In view of the findings just discussed, it appears that LOM, either in
the presence or absence of arsenicals, may not prove a practical help in
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