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day 8 of the cyele and 33.4 pg e in tissue
from day 16 during 2 hr incubation in Krebs
Ringer bicarbonate medium. Increases of
20B-ol concentration on incubation were 2.1
and 12.4 pg/g at days 8 and 16 respectively.
Mean concentration of progesterone ranged
from 4.0 to 18.2 pug/g and 208-ol from 3.3 to
10.5 pg/g in luteal tissue at seven stages of
pregnancy investigated. Blood plasma from
pregnant animals contained 0 to 2.13 ug pro-
gesterone/100 ml plasma and no detectable
20B3-ol. Neither progesterone nor 208-ol was
detected in placental fluids and only proges-
terone (4.4 pg/kg) was found in one of 6
placentae.

1. Marsh, J. M., Mason, N. R, Savard. K., Fed.
Proc., 1961, v20, 187,

2. Gorski, J., Erb, R. E., Dickson. W. M., Butler,
H. C,, J. Dairy Sci., 1958, v41, 1380.

3. Hayano, M., Lindberg, M. C., Wiener, M.,
Rosenkrantz, J., Dorfman, R. I,
1954, v55, 326.

4. Duncan, G. W., Bowerman, A, M. Hearn,
W. R,, Melampy, R. M., Proc. Soc. Exe. Rion. axn
Mep.,, 1960, v104, 17.

5. Winters, L. M., Green, W. W., Cemstock, R. E.,

Endocrinology,

“Toxic Far™

IN CHICKENS

Univ. Minn. Agr. Exp. Sta, 1953 Tech. Bull. 151.

6. Noall, M. W., Salhanick, H. A,, Neher, G. M.,
Zarrow, M. X, J. Biol. Chem., 1953, v201, 321.

7. Talbot, N. B, Wolfe, J. K., MacLachlan, E. A,,
Karush, F., Butler, A. M., ibid., 1940, v134, 319.

8. Short, R. V., in Colloquia on Endocrinol., v11,
G. E. W. Wolstenholme, E. C. P. Millar, ed., Little,
Brown & Co., Boston, 1957, p362.

9. Bush, 1. E., Biochem. J., 1952, v50, 370.

10. Allen, W. M., J. Clin. Endocrinol., 1950, v10,
71.

11. Mares, S. E., Casida, L. E.,, J. Animal Sci.,
1960, v19, 1327.

12. Zimbelman, R. G., McShan, W. H, Tyler,
W. J., Casida, L. E., ibid., 1961, v20, 246.

13. Kristoffersen, J., Acta Endocrinol., 1960, v33,
417.

14. Melampy, R. M., Hearn, W. R., Rakes, J. M..
J. Animal Sci., 1959, v18, 307.

15. Zander, J., Forbes, T. R., von Minstermann,
A. M., Neher, R, J. Clin. Endocrinol. Metab., 1958,
v18, 337.

16. Short, R. V., J. Endocrinol., 1958, v16, 426.

17. Uren, A. W., Raeside, J. I, Proc. Am. Vel.
Med. Assn., 1951, v88, 251.

18. Pearlman, W. H., Cerceo, E., J. Biol. Chem.,
1952, v198, 79.

Received Oct 26, 1961.  P.S.E.BM., 1962, v109.

Response of Chickens to Prolonged Feeding of Crude “Toxic Fat”.* (27100)

JamEes R. ALLEN AND JoskPH ]. LaLicH
Department of Pathology, University of Wisconsin Medical School, Madison

“Toxic fat” is the name applied to certain
distilled animal fats whose residue, when
added to the diet of chickens. produces hy-
dropericardium and ascites(1). The toxic
fraction is located in the non-saponifiable por-
tion of the fat(2-4). Its chemical structure
is unknown; however, it has recently been
crystallized (5).

Hydropericardium and ascites occur only
in chickens, whereas, a reduction in growth
is produced in ducks and turkeys(6). Re-
tarded sexual development has also been re-
ported in growing pullets when fed ‘“toxic
fat”(7). We have been able to produce hy-

* This investigation was carried out duriﬁgutﬁl;en

tenure of a Postdoctoral Fellowship from Nat. Heart
Inst, USP.HS.

dropericardium, ascites and mortality as pre-
viously described in acute toxicity studies
when proper concentrations of the crude
“toxic fat” were fed to chickens one day of
age. Most of the birds died within 5 weeks
when fed concentrations of ‘“‘toxic fat” above
1.0%. When levels of 1.0 or less were fed,
the birds survived for longer periods of time,
and showed better weight gains. With a
longer survival time hydropericardial and as-
citic effusions were not as great and testicu-
lar hypoplasia became apparent. It seemed
desirable, therefore, to establish the response
of young male chickens to concentrations of
crude “toxic fat” which would permit good
growth without causing death.

Methods. Thirty-six, Vantress-White Rock
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TABLE I. Effect of ¢‘Toxic Fat’’ Consumption on Development in Male Chickens.

% T.F. Dayson Wt gain Avg wtper Hydroperi- .
No. birds  in diet trial No.died perday,g testis, g cardium Ascites
12 .00 150 0/12 16.5 14.9 0/12 0/12
12 1.00 150 6/12 14.9 3.9 11/12 2/12
12 .50 150 4/12 15.3 4.1 8/12 0/12
6 .00 150 0/6 17.8 12.5 0/6 0/6
12 .25 150 1/12 16.1 6.6 4/12 1/12

male chickens, 4 weeks of age, were fed 1.0%
corn oil, 0.5% corn oil and 0.5% “toxic fat”,
and 1.0% “toxic fat” for 150 days. In the
second trial, 12 birds were fed 0.25% “toxic
fat” and 6 birds received 0.25% corn oil in
the diet.t They, too, were on trial for 150
days. Birds that expired during the course
of the experiment and those sacrificed at ter-
mination of the trial were autopsied, organ
weights recorded and tissues saved for micro-
scopic examination. Body weights were re-
corded each month. Tissues for microscopic
examination were fixed in 109% neutral for-
malin, dehydrated, embedded in paraffin, sec-
tioned at 7 p and stained with hematoxylin
and eosin.

Results. As shown in Table I, 6 of the 12
birds on the 1.0% “toxic fat” expired during
the trial. All of the mortality experienced
during the trial occurred after 120 days of
feeding. The effect of crude “toxic fat” on
growth rate in the test chickens was minimal.
Test birds which consumed 1.0% “toxic fat”
in the diet gained the least weight. It is of
interest that the test birds grew almost as
well as the controls. Testicular development
was markedly affected by crude ‘“toxic fat”
consumption. The control group had an av-
erage weight per testis of 14.9 g, the 1.0%
group weighed 3.9 g and the 0.5% group av-
eraged 4.1 g.

In these chronic feeding studies ascites did
not occur as frequently as hydropericardium
or testicular hypoplasia. From these studies
it was not possible to anticipate whether
concentrations of less than 0.5% crude ‘‘toxic
fat” would produce any biologic effects. For
this reason another assay was conducted on
12 birds receiving 0.25% “toxic fat” to de-
termine whether testicular hypoplasia or hy-
dropericardium would be the more sensitive

index of toxicity. The data obtained in this
experiment are shown in Table IL.

Microscopic examination of the kidneys,
pancreas, brain, spleen, adrenals and intes-
tinal tract of experimental birds revealed no
specific lesions. Minimal lymphoid hyper-
plasia was observed in the periportal spaces
of the liver and peribronchial areas of the
lung. There was focal infiltration of lympho-
cytes between the muscle fibers of the myo-
cardium in 29 of 36 birds. Edematous fluid
separated myocardial fibers in those birds
with hydropericardium. Both of these myo-
cardial changes were also observed in acute
“toxic fat” feeding experiments. The testes
of experimental animals were reduced in size
and there was retarded spermatogenesis (Fig.
1, 2, 3). The test birds had normal appear-
ing spermatogonia, primary spermatocytes
and Sertoli cells. No spermatids or mature
spermatozoa were present in testicles from
birds fed 0.5 and 1.0% crude “toxic fat.”
Mature sperm were encountered in 4 of 12
test birds fed 0.259% “toxic fat.”

Discussion. The percentage of “toxic fat”
used in these experiments is applicable only
for this particular lot of “toxic fat.” Since
the chemical nature of the toxic fraction is

TABLE II. Effeet of 0.25% ¢‘Toxie Fat’’ in the
Diet Fed for 150 Days to Chickens.

Bird Testis Hydroperi- Ascites,
Bird No. wt, g wt, g eardium, ml ml
443 2350 6.2 — —_
444 2650 10.0 — _—
445 2000 2.5 — —
446 2840 13.1 — —
447 2600 10.0 10.0 —
448 2520 13.5 — —_
449 2900 7.5 — —_
451 2000 4 5.0 —_
452 2320 6.0 — —_—
453 2900 7.5 — -—
454 1790 1.5 5.0 75.0%
455 2150 N 5.0 —

t McMillen Feed Mills, Fort Wayne, Ind.

* Bird expired on 130th day of trial,
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FIG. 1. Testicles from control and test hirds of same age and weight. Note testicular hypo-
plasia developed in experimental birds without significant alteration in eomb or body develop-
ment.

FIG. 2. A segment of a normal seminiferous tubule with active spermatogenesis in testicle
of a control bird. H & E stain; X 750.

FIG. 3. Hypoplastic seminiferous tubules with suppression of spermatogenesis in testis from
an experimental bird. H & E stain; X750,

unknown, the toxicity of separate shipments
and sources must be determined by biologic
assay.

It has been previously demonstrated by
other workers that excess “toxic fat” feeding
invariably produces hydropericardium, as-
cites and death within 5 weeks. In this study
when the concentration of “toxic fat” was re-
duced and fed for 150 days. hydropericar-
dium and ascites developed less frequently.
Retarded testicular development was a fre-
quent and consistent alteration in the absence

of ascites and hydropericardium. The inci-
dence of hydropericardium and ascites was
markedly decreased when concentration of
“toxic fat” in the diet was reduced to 0.25%.
It is of interest to note that growth rate was
not appreciably affected by crude “toxic fat”
when a concentration of 0.25% was fed. De-
spite the testicular hypoplasia secondary sex
characters such as comb size and body con-
formation were not altered by these concen-
trations of “toxic fat.”

Summary. These data would indicate that -
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crude “toxic fat” has a marked effect on tes-
ticular development without appreciably af-
fecting the development of secondary sex
characters or growth rate. At levels of 0.5
and 1.0% “toxic fat,” reduced testicular de-
velopment usually occurred in conjunction
with hydropericardium and ascites. When
the level of fat was reduced to 0.25%, hydro-
pericardium and ascites was markedly re-
duced, whereas, retarded testicular develop-
ment persisted. It would appear that in im-
mature chickens testicular hypoplasia result-
ing from consumption of crude “toxic fat” is
a more sensitive index of toxicity than is hy-
dropericardium or ascites.
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Changes in Serum Properdin of Mice During Tumor Growth and Following

Immunization to Ehrlich Ascites Carcinoma.*

(27101)

M. RicHARD TrROEH, CHARLES R. SLATER, WiLL1AM M. LARsON, JR. AND
Rairr W. McKEE
Department of Physiological Chemistry, School of Medicine, University of California, Los Angeles

Numerous investigators have observed low
levels of serum properdin in patients with ad-
vanced cancer(1,2,3,4) and leukemia(5).
Ishibashi, et al.(6) found that patients, fol-
lowing surgical removal of cancer growths,
have serum properdin values higher than non-
operated cancer patients. Southam and Pil-
lemer(1) and Rottino, Levy and Conte(2)
showed that cancer patients with low levels
of serum properdin had a low ability to reject
cancer cell homografts while persons with
normal serum properdin were able readily to
reject the cancer homografts. Herbut and
Kraemer(7, 8, 9) showed a striking drop in
the serum properdin of C3H mice actively
growing Gardner lymphosarcoma, 6C3HED;
Bradner and Clarke(10) observed a 6-fold

* This investigation was made possible by grants
from Am. Cancer Soc., Jane Coffin Childs Memorial
Fund for Med. Research and Cancer Research Co-
ordinating Committee, Univ. of California. The au-
thors wish to thank Miss Mary Ellen Parks and
Mrs. Margaret Dixon for excellent technical assist-
ance and Mrs. Aids Warnick, Lab. of Nuclear Med.
and Radiation Biol,, for performing the X-irradi-
ations.

decrease in the serum properdin of mice grow-
ing sarcoma, S-180; and Orita(11) has deter-
mined that serum properdin of Ehrlich car-
cinoma bearing C6 mice and Brown-Pierce
tumor bearing rabbits varied inversely with
tumor growth.

This paper presents data showing: (1) di-
minution of serum properdin in C57/BL, A/
He and C3H mice actively growing Ehrlich
ascites carcinoma, L No. 2 lymphoma and
Gardner 6C3HED lymphosarcoma, respec-
tively; (2) maintenance of control serum
properdin levels, following a transient fall,
in C57/BL mice given injections of X-irradi-
ated Ehrlich tumor; and (3) maintenance of
control serum properdin values, following a
transient drop, in C57/BL mice made resis-
tant to Ehrlich carcinoma by injecting X-ir-
radiated Ehrlich tumor followed by 3 to 5
challenges of completely viable Ehrlich cells.

Materials and methods. C57/BL mice
were raised in our laboratory from breeding
stock obtained from the Roscoe B. Jackson
Memorial Labs., Bar Harbor, Me. A/He and
C3H mice were obtained from the Cancer Re-
search Genetics Lab., Univ. of California,



