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Rickettsiostasis in Fertile Eggs from Use of Antibiotic Residues in

Poultry Feeds.*

(19183)

DoNALD GREIFF AND HENRY PINKERTON.
From the Departments of Biology and Pathology, St. Louis University.

During the past 8 months we have obtained
irregular and usually very scanty growth of
murine typhus rickettsiae in the yolk sacs of
fertile eggs, in striking contrast to the uni-
formly heavy infection previously observed
over a period of 7 years. This definitely
altered susceptibility coincided with the adop-
tion of new types of feeds by the flock owners
from whom we have obtained our eggs. The
feeds used in recent months are supplemented
by fermented mashes left over from the manu-
facture of antibiotics and vit. B,a.

The experiments to be reported here were
planned to test the possibility that our recent
failure to cultivate rickettsiae satisfactorily
in eggs might be the result of the factors
newly introduced into the diet of laying hens.
Another objective was to determine the effect
of these new factors on the multiplication of
Influenza A virus.

Materials and methods. To carry out this
investigation it was necessary to obtain fertile
eggs from a flock that had never been fed
the new type of ration. After visiting many
small farms in the vicinity of our laboratory,
a flock (Flock A) meeting these requirements
was located. The owner of this flock had
supplemented his ground corn only with meat
meal, fish meal, dried milk and minerals, fol-
lowing the procedures used in past years in
the preparation of poultry feeds. It was possi-
ble to trace this flock back to the hatchery,
where records showed that Flock A was only
a small portion of the original hatch, the
remainder (Flock B) having been sold to a
nearby poultry man. Flock B had received,
since hatching, a diet identical with that
given to Flock A, but supplemented with 1
pound of antibiotic residue per 100 1b of final
ration. This antibiotic residue was guaranteed

* This investigation was supported (in part) by
research grants from the Division of Research
Grants and Fellowships of the National Institutes
of Health, U. S. Public Health Service, and from
the U. S. Atomic Energy Commission.

by the processor to contain, by assay, not less
than 1 g of antibiotics (aureomycin and terra-
mycin) per lb, as well as an unspecified
amount of vit Bj;. Aureomycin and terra-
mycin are known to be powerful rickettsio-
static agents. Eggs from Flock A were
gathered at 12 hr intervals and stored at
approximately 15°C, at which temperature
they remain viable for 4 to 6 weeks. After
gathering eggs for several days, (Group 1)
the diet of the hens of Flock A was changed
to the new type described above, which
Flock B had received since hatching. Six
days later, eggs were again gathered twice
daily for 2 days (Group 2). Flock A was
continued on the new diet and eggs were
gathered and stored at the end of the second
week (Group 3) and at the end of the third
week (Group 4). Eggs from Flock B were
collected and stored during the same periods
(Groups 1, 2, 3, and 4). After the last eggs
had been gathered, all, with the exception of
those used for influenza studies, were incu-
bated for 5 days at 37.5°C and then injected
with rickettsiae. ~The methods used for
preparing the inoculum, infecting fertile eggs,
making and staining yolk sac smears, and
determining the degree of infection were those
described in previous papers(1,2). Five eggs
from Group 1, Flock A, and 5 from Group 1,
Flock B, were incubated for 11 days at 37.5°C
and then tested for ability to support the
growth of the PRS8 strain of influenza virus.
The technique used for inoculation and meas-
uring growth was that recently published by
Blumenthal et al.(3).

Results. The effect of changing the diet
of Flock A hens from the original one, pre-
sumably free from antibiotics, to the new one
containing aureomycin and terramycin, is
shown in Table I. The eggs in Group 1, fed
the original diet, showed the characteristic
pattern of heavy infection, with embryonic
death on or before the 7th day after injection.
The eggs collected after feeding the new diet
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TABLE I. Growth of Rickettsiae in Embryonated Eggs from Hens (Flock A) on Diets with

and Without Antibioties.

Antibioties

Ageof No antibiotics v ‘
embryos (Group 1) 1wk (Group 2) 2 wk (Group 3) 3 wk (Group 4)
5 Rickettsiae inoculated
9 1,2,3,3 12,2 t,t 0,0
10 3’ 3,4,4,4,5 2,2,3,3,4,¢ 9,0,0, t 0,0, *: t
11 3,4,4,4,4,4,4,4, 2,3,3,3,3,3, 4;4’ f) t1,1,1,23,3 0,0, t, t
4’ 5’ 5’ 5’ 57 5) 5) 4’ 4’ 4’ 4’ 4’ 5’ 57
5 5,5,5
12 4r 4,4,5,5,5,5,5, 2,3, 4, 49 4, 4) 4,5, 1:* 1,* 2:* 2’* 3*
5,5,5,5,5,5 :5,5
13 4,4,5,5,5,5 2,*3,*3,4%4 0,* 0,* 0,* 0,* t*
15 3,3,3,*4,%4 0,% t*, t%, 1*,2¢*
17 2,%3,%4*4%4 0,% +%,1,* 1,* 2%
18 1*,2,*3,%4,*45 0, 0’:* 0;* 0,;* 0,*
0,* 0,% 0,* 0,*
0’* f*, .I.*’ 1’*
1’* 2’* 3*

Each figure represents an individual egg.
* Embryo alive at time of examination.
0 = No rickettsiae recognized.

t Less than one rickettsiae per oil immersion field,
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for 6 to 7 days showed little or no alteration
in susceptibility, but those collected toward
the end of the second week showed marked
resistance to rickettsial growth, while those
collected near the end of the third week
(Group 4) showed almost complete resistance.
All 4 groups of eggs from Flock B showed
resistance comparable to that seen in Group
4 eggs of Flock A. The 24 hr infectivity
titres of pooled chorio-allantoic fluids from
eggs of Group 1, Flock A and of Group 1,
Flock B, inoculated with Influenza A virus,
were 107%2 and 1098 respectively (differences
not considered statistically significant).

Discussion. We did not assay the dietary
supplements used in these experiments for
antibiotics content. If we accept the assay
figures given on the package label by the
manufacturer, 1 g of antibiotic would be
present per 100 1b of final ration, and if we
assume that these antibiotics (aureomycin and
terramycin) are incorporated in the yolk at
rates comparable to those established for
dyes(4), labeled (C!'*) sodium acetate(5),
and vitamins(6), it is clear that rickettsio-
static concentrations of these antibiotics
should be present in the yolk.

Most present day poultry feeds differ from

1, 1-10 rickcttsiae per oil immersion field; 2, 10-100; 3, 100-1000; 4, 1000-5000; 5, 5000-

those used in past years in that they contain
antibiotics. It is unlikely that the vit. B,
content has changed greatly, since the older
rations were rich in this compound. We can-
not, however, entirely exclude the possibility
that this vitamin, or some other unknown
agent may have been responsible for the
rickettsiostatic effect noted.

In other experiments not reported here we
have found.only slight or moderate inhibition
of rickettsial growth in eggs from flocks re-
ceiving diets of the new type. In these diets,
however, the processor merely stated that
unspecified antibiotics were present in un-
specified amounts; no assay figures were
given. There is great variation in the com-
position of currently used poultry feeds.
Moreover, some breeders intentionally with-
hold antibiotics from hens during the laying
period (using supplements containing only
B,2) while others continue to use diets con-
taining antibiotics. For this reason irregular
results may be expected in the cultivation in
eggs of rickettsiae, and perhaps also of other
infective agents and tumors, unless a stand-
ardized diet is used.

Conclusions. The introduction of antibiotic
mash containing aureomycin and terramycin,
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into the diet of a flock of laying hens resulted
in progressively increasing resistance of the
eggs to rickettsial growth, the resistance be-
coming almost complete at the end of 3 weeks.
Similar dietary factors had no appreciable
effect on the growth of Influenza A virus in
eggs. These results, with other data sub-
mitted, indicate that fertile eggs obtained
from commercial hatcheries may, under pres-
ent conditions. be unsatisfactory for con-
trolled microbiological studies.
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Counteraction of Cortisone Inhibition of Body, Hair and Thymus Growth

by Vitamin B,; and Aureomycin.*

(19184)

Josepu MEITEs.t
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East Lansing, Mich.

Large doses of cortisone have been shown
to inhibit both body(1,2) and hair growth
(3,4) in rats. These effects can be at least
partially attributed to the reduction in avail-
ability of protein to the organism(5,6). Large
doses of cortisone have also been reported to
reduce normal food intake in rats(7), which
may further contribute to reduced body and
hair growth. Vit. B,. partially or completely
counteracted growth-inhibition in rats induced
by administering large doses of thyroid-
active substances(8-10), diethylstilbestrol
(11), or 0.1% thiouracil(12). Several anti-
biotics have also been shown to be effective
in prolonging survival time(13) and overcom-
ing growth-inhibition(14) in hyperthyroid
rats. In general, these studies are believed to
indicate that marked changes in estrogen or
thyroid levels within the body can increase
the need for vit. B;. and perhaps other factors
by the organism.

It was the purpose of the present study to
determine whether vit. B;» and aureomycin

* Published with the approval of the Director of
the Michigan Agric. Exp. Station as Journal Article
No. 1286.

t With the technical assistance of Mrs.
Ogle.

R. C.

could prevent large doses of cortisone from
depressing body and hair growth in rats fed a
ration deficient in vit. Bys. If large amounts
of cortisone can aggravate an existent dietary
deficiency, and thus account to some extent
for inhibition of body and hair growth, then
supplementing the diet with the missing nu-
trients should help to prevent these manifes-
tations.

Methods. A total of 130 immature male
albino rats of the Carworth strain were used
in 3 separate experimental trials. All rats
were divided into uniform groups by weight
of 10 each, and were placed for 30 days on
the following vit. Bys-deficient ration: yellow
corn meal, 35% ; ground wheat, 25%; linseed
oil meal, 10%; soybean oil meal. 20%;*
alfalfa leaf meal, 6%; brewers’ yeast, 3%;
and table salt, 1%. Cortisonc acetate (Cor-
tone)$ was injected subcutaneously, daily, in
a 0.1 ml volume of saline containing 0.5 mg
of the hormone. Crystalline vit. B;»§ was

t Low fiber, solvent extracted, containing 30%
protein. Manufactured by Archer-Daniels-Midland
Co., Minneapolis, Minn.

§Cortone and crystalline vit. By, were furnished
through the courtesy of Dr. D. F. Green, formerly
of Merck and Co., Rahway, N. J.



