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quence is alcohols<phenylacetates<Cdiphe-
nylacetates < benzilates.

Summary and conclusions. Generally, it
has been found that cis and frans isomers of
1,2-tertiary aminocyclanols and their esters.
studied largely in the cyclohexane series, are
capable of exhibiting convulsant activity in
the mouse and the cat. From graded activi-
ties in the mouse it is observed that with few
exceptions each cis isomer of a given cis-trans
pair is more potent than its corresponding
trans isomer. Within the tertiary amino com-
pounds as a class, it appears that convulsant
activity in the mouse, which is roughly paral-
leled in the cat, runs in the increasing se-
quence alcohols<phenylacetate esters<Cdi-
phenylacetate esters==benzilate esters. The
cis quaternary alcohols 3 and 7 are active in
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cats and mice, whereas the frans isomers 4
and 8 are strikingly inactive in cats. - Further,
the probability that active and inactive mem-
bers of a quaternary cis-trans pair (e.g. 7 and
8, and 4 and 3) reach the same receptor cen-
ters in the cat is indicated by the observations
that 8 protects against the action of 7, and
4 against 3. Finally, the quaternary cis and
trans benzilates 18 and 19 appear to show
strong species specificity, with high activity in
mice (cis better than frans) and low activity
in cats.
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Effect of Homologous Spinal Cord in Freund’s Adjuvant on Cockerel Comb,

Testicular and Body Growth.*
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During investigations concerning produc-
tion of experimental allergic encephalomye-
litis, Lipton and Steigman found (unpub-
lished) that 4-week-old White Rock chickens
were suitable hosts for production of the dis-
ease, both clinically and histologically, when
injected with homologous spinal cord in
Freund’s adjuvant. Subsequent experiments
were designed to determine the influence of
age of chicken on its susceptibility. Casual
observation revealed that injected groups had
paler and smaller combs as well as smaller
body weights than uninjected controls. The
differences were most striking in birds injected
at 3 to 7 days of age, and less so in birds in-
jected at 14 days.

Methods. For Freund water-in-oil emul-
sions, M. butyricum was suspended in an Ara-
cel-light mineral oil mixture to a concentra-

* Aided by grants. from National Multiple Sélerﬁsig
Soc. and NILH. - ~ .
t Fellow of Natjonal Multiple Sclerosis Soc.

tion of 4 mg/ml. A local poultry provided
adult chicken heads and necks from which
spinal cord tissue was selected. Liver tissue
was obtained from normal chickens killed in
this laboratory. The tissue was suspended in
0.5% phenol water at 30% concentration and
permitted to incubate 4-6 hours at room tem-
perature. Emulsions were made by adding
the aqueous phase to butyricum-oil suspension
in a 1:1 proportion and emulsifying by a hy-
podermic syringe. In the group receiving M.
butyricum alone, organisms were suspended
in phenol solution in concentration of 2 mg/
ml. White leghorn cockerels from a single
source were used. All were received within 24
hours after hatching and living, attenuated
Newcastle disease vaccine was instilled into
the conjunctiva upon receipt. Diet was
“starter mash” (Aubrey Feed Mills, Louis-
ville) and water ad /ib. Each bird received
0.7 ml of material subcutaneously divided into
7 sites. Seven-day-old chicks were injected,
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observed for 46-47 days and sacrificed at age
53-54 days. Serial body weights and comb
areas were recorded. Periodically determined
comb areas reflected trends in comb growth
and correlated well with:comb weights deter-
mined at sacrifice. The data (Table) pre-
sented here, however, are confined to body
and comb weights at sacrifice. Two experi-
ments were done. In the first, the following

control groups were included: Adjuvants with

killed Mpycobacteria, adjuvants sine My-
cobacteria, complete emulsion containing
chicken liver instead of CNS tissue, aqueous
mycobacterial suspension and uninjected nor-
mals. In the second experiment control
groups consisted of adjuvants with Mycobac-
teria and uninjected normals. The number
of animals are given in Table. Due to de-
velopment of fatal allergic encephalitis or oc-
casional accidental inclusion of a pullet, the
number of birds in ‘each group is not the
same. At termination of experiment, the ani-
mals were sacrificed and exsanguinated. The

‘combs were removed and weighed. In the

second experiment, testes were also weighed.
Ratios of comb weight to body weight were
calculated in both groups to "determine
whether depressions in comb weights reflected
depressions in body weight or whether there
was more specific depression of comb weight.
Each group was subjected to statistical analy-
sis using the t test, standard errors and P
values.

The results including P values comparing

-experimental with. control groups are included
< in thé Table, which reveals that in both ex-

periments comb weights were significantly
lower in groups injected with spinal cord and
adjuvants than in any.control group. The re-
sults in animals injected with control ma-
terials did not differ signi-ﬁcantly from the
uninjected ones. .

Body weights in Exp.- 1 also showed d1f—
ferences, although less marked than comb
weight differences. = The same trends were
apparent with the exception of the liver-in-
adjuvant group. This group did not differ sig-
nificantly from the group receiving chicken
cord emulsion. Like that group, it did differ
significantly from the other control groups.

In Exp. 2, body weights of cord injected
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group were significantly lower than in both
control groups.

In both experiments the ratios of comb
weight to body weight were significantly
lower in experimental than in control groups.
Such findings are interpreted as evidence that
retardation of comb growth in animals re-
ceiving cord emulsion exceeded retardation
in body growth. This ratio is of particular
interest in comparing the group receiving
liver-in-adjuvant and the spinal cord group.
Although body weights of these groups did
not differ significantly from each other. this
ratio did reveal statistically significant dif-
ferences.

In Exp. 2, testicular weights and ratios of
testicular to body weight were significantly
lower in the experimental than in control
groups. There were no statistically signifi-
cant differences in control groups.

Discussion and summary. Injection of ho-
mologous spinal cord in Freund’s adjuvant
into 7-day-old cockerels retards body growth
with disproportionate retardation of comb
and testicular growth. Preliminary micro-
scopic examination of combs revealed de-
creased mucoid matrix of the intermediate
layer of the dermis in experimental animals,
suggesting a hormonal mechanism(1). Freund
and co-workers(2) reported production of
aspermatogenesis in guinea pigs by injection

11-Oxy CorTicoiDs ON EXCRETION IN RATS

of homologous testicular tissue and adjuvant.
In studying the effects of other tissues, these
investigators found mild testicular damage
and aspermatogenesis after injecting homolo-
gous CNS tissue and adjuvant into guinea
pigs. The effects of these injections on sec-
ondary sex characteristics were not studied.
They believed that, although CNS and testes
shared a common antigen, the testicular in-
jury was secondary to physio-pathologic
changes associated with meningo-encephalitis
(loss of body weight and other symptoms).
In our chickens the incidence of encephalo-
myelitis was very low. Although body weights
were retarded in these animals and in animals
receiving liver-in-adjuvant, ratio of comb
weight to body weight was lower only in the
experimental group, indicating a dispropor-
tionate retardation of comb growth. It ap-
pears that some factor more specific than de-
creased body weight and changes associated
with encephalomyelitis is operative. Whether
it is a common antigen shared by CNS tissue
and testes or whether it is inhibition of hypo-
thalamic-hypophyseal function is purely spec-
ulative.
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Effects of 11-Oxy Corticoids on Renal Excretion of Water and Electrolytes

in Forece-Fed Intact Rats.*
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Hydrocortisone, prednisolone, or prednisone
were considered equally effective in augment-
ing urine volume and renal excretion of Na
and K in water-loaded adrenalectomized rats
(1). Recently, Houlihan and Eversole (un-

* The 11-oxy steroids were supplied by Dr. C. W.
Winter, Merck Inst. for Therapeutic Res. The work
was aided by N.LLH. grant. Final draft was written
by W. J. Eversole, Guggenheim Fellow, Div. Cancer
Res., Perugia, Italy. The authors thank Dr. Lucio
Severi for use of facilities.

published) found that these and other 11-oxy
steroids augmented urine volume and potas-
sium excretion in force-fed adrenalectomized
rats. Our experiments were conducted to
determine (1) whether presence of adrenals
would modify renal responses to 11-oxy corti-
coids and (2) relative effectiveness of corti-
coids in inducing adrenal atrophy.

Methods. Eleven groups of Long-Evans
male rats (approx. 230 g) were used. The
control group received no hormone while the



