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linear function. We attribute this to an ob-
scure factor(s) which in some manner prob-
ably interferes with the activity of Ac-globu-
lin. Our data suggest that this factor may
be fibrinogen concentration. In a previous
publication(7) and in quantitative data to
be published. the importance of fibrinogen
on Ac-globulin activity has been stressed. In
constructing the reference curves from the
normal control plasmas. it was observed that
the maximum deviation of areas as well as
the variation of slopes became progressively
less as the accurate volume range was ap-
proached. Moreover, the maximum devia-
tion of areas and slopes was decidedly less
with defibrinated than with undefibrinated
plasma. When 1 to 5 x 10?2 ml of human
plasma were used, the slopes of the lines de-
rived from undefibrinated plasma were con-
sistently less than those from defibrinated
plasma. As the volume of plasma was in-
creased to the accurate range, the slopes of
the undefibrinated and of the defibrinated
plasma approximated each other. Thus, the
observations would indicate that fibrinogen
alters the Ac-globulin activity and therefore
the slopes of the reference curves, and that
Ac-globulin assays can be done more ac-

7. Carter, J. R.,, and Warner, E. D., Proc. Soc.
Exe. Bror. axo Meb., 1950, v74, 388.

Corb AND VITAMIN B;» REQUIREMENT

curately on defibrinated plasma.

Variables, such as temperature, reactivity
of the biologic reagents etc. which affect other
assay methods in blood coagulation, likewise
exert their influence on the assay of Ac-globu-
lin activity. The influence of these variables
is manifested as a shift in intercept of the
reference control curves from day to day.
These variables do not alter significantly the
slope of the reference curves. The existence
of such variables, however, does demand that
the intercept be established each day by the
assay of Ac-globulin activity on normal con-
trol plasma.

In the assay of Ac-globulin activity, the
prothrombin concentration is adjusted so that
2 units rather than 1 unit are present in the
clotting tube. As a result, a smaller volume
of plasma is required for the estimation of
Ac-globulin activity, and the effect of anti-
thrombin on the conversion rate and thrombin
yield is correspondingly decreased.

Summarv. A method for the quantitative
estimation of Ac-globulin in plasma has been
described. The method is based upon the
use of three variables—conversion rate, throm-
bin yield, and onset of thrombin formation.
With the use of all three variables combined,
a greater degree of accuracy can be obtained.
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Effects of B Vitamins and Liver on Growth of Immature Rats Maintained

at Low Temperatures.*

(18153)

B. H. Ersaorr axp H. B. McWriLLiams.

From the Emory W. Thurston Laboratories, Los Angeles, Calif.

Available data indicate that requirements
for a number of nutrients are markedly in-

* This paper reports research undertaken in co-
operation with the Quartermaster ¥ood and Con-
tainer Institute for the Armed Forces, and has been
assigned number 314 in the series of papers ap-
proved for publication. The views or conclusions
contained in this report are those of the authors.
They are not to be construed as necessarily reflecting
the views or indorsement of the Department of the
Army,

creased under conditions of low environmental
temperature. An increased requirement for
thiamine(1,2), riboflavin(3), pyridoxine(4),

1. Hegsted, D. M., and McPhee, G. S., J. Nutri-
tion, 1950, v41, 127,

2. Ershoff, B. H., 4rch. Biochem., 1930, in press.

3. Mitchell, H. H., Johnson, B. C., Hamilton, T. S,,
and Haines, W. T., J. Nutrition, 1950, v41, 317.

4. Gyvorgy, P., J. Nutrition, 1938, v16, 69.

5. Dugal, L. P., and Therien, M., Canadian J.
Res., 1947, v25, E, 111.
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ascorbic acid(5), and vitamin A(6) has been
demonstrated in animals maintained for pro-
longed periods of time at a low environmental
temperature. Available data indicate that re-
quirements may be increased for other nu-
trients as well. Smith ef @l.(7) observed that
desiccated whole liver counteracted in part
the growth retardation of immature rats main-
tained at low environmental temperatures.
The protective factor was distinct from any
of the known B vitamins (with the possible
exception of vitamin B;, which had not been
isolated at that time). In the present com-
munication data are presented on the com-
parative effects of various liver fractions and
the known B vitamins on the growth and
testicular weight of immature rats maintained
under conditions of low environmental tem-
perature,

Procedure and results. Five experimental
rations were employed in the present experi-
ment: diets A,B,C,D and E. Diets A and
B were purified rations containing the B
complex factors in synthetic form only. Diets
C,D and E were similar in composition but
contained desiccated whole liver, water-insolu-
ble liver residue and water-soluble liver con-
centrate 1-20 in addition to the synthetic
vitamins. One hundred and twenty male rats
of the Long-Evans strain were selected at
25 to 28 days of age and an average weight
of 59.5 g for the present experiment. Animals
were kept in metal cages with raised screen
bottoms to prevent access to feces and were
fed ad libitum the diets listed in Table I. Ex-
periments were conducted (1) with animals
kept continuously in a large walk-in refrigera-
tor at a temperature of 2 =+ 1.5°C and (2)
under standard laboratory conditions at
an average temperature of approximately
23 = 2°C. The dietary groups consisted of
16 rats each in the cold room series and 8
animals per group in the room temperature
series. Animals were autopsied after 45 days
of feeding, and testes, ventricular and adrenal
weights determined.

Findings are summarized in Table II. Gain

6. Ershoff, B. H., Proc. Soc. Exe. BroL. axp Mep,,
1949, v74, 386.

7. Smith, E. D, Ershoff, B. H.,, Winzler, R. J,,
and Deuel, H. J., Jr.,, J. Nutrition, 1948, v35, 39.
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TABLE 1. Composition of Experimental Diet.

< o T O =
Iz z = =
Dietary component a8 & & & o

Sucrose 60 60 30 50 57.5
Casein® 25 25 25 25 25
Cottonseed oil (Wesson) 10 1 1o 10 10
Salt mixturet 5 8§ 5 3 5
‘Whole dried liver powderf 10
Extracted liver residues 10

Liver conc. powder 1-20]] 2.5

To each kg of diets A, B, C, D, and E were
added the following synthetic vitamins: Thiamine
hydrochloride, 40 mg; riboflavin, 40 mg; pyridox-
ine hydrochloride, 40 mg; mnicotinic acid, 60 mg;
calecium pantothenate, 80 mg; 2-methyl-naphtho-
quinone, 10 mg; and choline chloride, 2 g. Imn
addition to the above each kg of diet B was sup-
plemented with the following synthetic vitamins:
Thiamine hydroehloride, 20 mg; riboflavin, 20 mg;
pyridoxine hydrochloride, 20 mg; nicotinie aecid,
60 mg; caleium pantothenate, 60 mg; p-aminoben-
zoic acid, 400 mg; inositol, 800 mg; folic acid,
10 mg; biotin, 4 mg; and vit. Byg, 30 meg. Each
rat also received once weekly 4.5 mg of alpha-
tocopherol acetate and a vit. A-D concentrate con-
taining 150 U.S.P. units of vit. A and 15 U.S.P.
units of vit. D.§

* Vitamin test casein, General Biochemicals,
Chagrin Falls, O.

t Hubbel, Mendel and Wakeman salt mixture,
General Biochemicals, Chagrin Falls, O.

 Whole dried liver powder, Armour and Co.,
Chieago, IIL

§ Extracted liver residue, Wilson Laboratories,
Chicago, Ill. This material consists of the coagu-
lated, water-insoluble material remaining after
the removal of the extractable water-soluble sub-
stances.

|| Liver concentrate powder 1-20, Wilson Labora-
tories, Chicago, Ill. This material consists of the
water-extractable material of raw liver.

f Nopco fish oil concentrate, assaying 800,000
U.S.P. units of vit. A and 80,000 U.S.P. units of
vit. D per g.

in body weight was significantly reduced in
all rats under cold room conditions. Animals
fed the added B vitamins (diet B) and those
receiving the liver fractions (diets C, D and
E) gained significantly more weight, how-
ever, than those fed diet A. Similar findings
were obtained in respect to gonadal weight.
The testes of rats fed diet A under cold room
conditions were significantly smaller than
those of animals fed diets B, C and D and to
a lesser extent diet E. Under room tempera-
ture conditions, however, the gain in body
weight of rats fed diet A did not differ sig-
nificantly from that of animals fed diets B
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TABLE II. Summary of Experimental Data.
16 rats per group in cold room series; 8 animals
per group in room temperature series.

Initial  Gainin body wt
Dietary body over 45 day Testes
group wt, g period,* g wi*g
Cold room series

A 61.4 90.1 + 4.8 1.08 + .14
(14)

B 60.7 120.6 % 6.5 2310 + .15
(14)

C 60.1 115.8 + 4.6 2.10 + .12
(16)

60.4 118.8 = 4.7 1.98 +- .12

(15)

E 60.9 116.9 + 5.5 1.68 =+ .07
(15)

Room temp. series

A 56.9 1777 =123 2.30 .16
(8)

B 57.1 186.1 + 11.9 277 + .10
(8)

C 35.9 236.5 = 9.6 3.02 + .09
(8)

D 57.6 221.7 = 12,6 3.01 - .11
®

E 56.7 1847+ 7.6 2,52 + .20
(&

The values in parentheses indicate the number
of animals which survived and on which averages
are based.

* Including standard error of the mean calcu-

=d2
——/Vu

n
deviation from the mean and ‘‘n’’ is the number
of observations.

lated as follows: where ‘“d’’ is the

and E, although the growth increment was
increased in rats fed whole liver (diet C) or
extracted liver residue (diet D). The gonads
were well developed in all rats in the room
temperature series. The weight of the testes in
rats fed diet A was smaller than that of
animals fed diets B, C, D and E; differences
between the various groups, however, were
not as marked as in the cold room series.
Ventricular and adrenal weights when ex-
pressed in terms of mg per 100 g body weight
were significantly increased in all rats in the
low temperature series, averaging 440.2 mg
and 18.3 mg respectively for animals under
cold room conditions in contrast to 312.0 mg
and 11.4 mg for rats maintained at room
temperature. Differences between the various
dietary groups, however, were not statistically
significant.

Discussion. Available data indicate that
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in addition to the major nutrients, there are
substances present in our diet which may be
required in increased amounts during condi-
tions of stress. Such factors are apparently
dispensable under normal conditions or their
requirements are so small they may readily
be met by amounts present in the diet or
through the synthetic activity of the intestinal
flora or the animals’ own tissues. Body re-
quirements for such nutrients may be in-
creased by such factors as physical exertion,
increased caloric intake, fever, thyroid-feed-
ing and other conditions resulting in an in-
creased metabolic rate. Such “stress factors”
raise body requirements beyond the usual or
average range, accentuate deficiencies and
hasten the onset of symptoms on diets that
would otherwise be adequate in the absence
of the particular stress factor employed(8).
Present findings indicate that prolonged ex-
posure to cold is such a stress factor.

Under room temperature conditions diet A
is an adequate diet for growth and gonadal
development in the rat. Unpublished work
from this laboratory indicates that male rats
raised to maturity on this ration sire ap-
parently normal young and female rats exhibit
regular estrus cycles and give birth to living
young although the lactation performance is
poor. Present findings indicate that under
room temperature conditions supplements of
the known B vitamins (diet B) did not aug-
ment the gain in body weight of immature
male rats over that obtained on diet A al-
though gonadal weight was somewhat larger
on the supplemented ration. In the cold room
series, however, both body and gonadal
weight were significantly greater on diet
B. These findings indicate that pro-
longed exposure to cold increased re-
quirements for one or more nutrients in
diet B which were either absent or pres-
ent to a smaller extent in diet A. Since
these diets differed only in their B vitamin
content, it would appear that the protective
effect of diet B was due to its B vitamin con-
tent. Whole liver (diet C), liver residue
(diet D), and liver concentrate 1-20 (diet E)
also promoted growth and gonadal develop-

8. Ershoff, B. H., Physiol. Rev., 1948, v28, 107.
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ment of immature male rats under cold room
conditions. The protective effect of these
supplements, however, was no greater than
that provided by the synthetic B vitamin
supplements.  Since previous findings(7)
indicate that supplements of the known B
vitamins (excepting vit. Bis) were without
significant effect on the growth of immature
rats fed a ration similar to diet A it would
appear that the vit. Bjs content of diet B
was responsible at least in part for its pro-
tective effect under conditions of low environ-
mental temperature.t

Summary. A marked retardation in body
and gonadal weight was observed in immature
male rats fed a purified ration under condi-
tions of low environmental temperature.
Supplements of desiccated whole liver, watet-
insoluble liver residue or water-soluble liver
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extract resulted in a marked increase in both
body and gonadal weight. A supplement of
the known B vitamins was similarly effective.
It is suggested that the protective effects of
the various supplements were due, at least in
part, to their vitamin B, content.

t According to data supplied by the manufacturers
Whole Dried Liver Powder contained approximately
1.1 meg vit. Bye-like activity per g, Extracted Liver
Residue from 0.2 to 0.4 mcg/g and Liver Concentrate
Powder 1-20 from 3.0 to 5.0 mcg/g. Since the whole
liver and liver residue were fed at a 10% level in the
diet and the liver concentrate at a 2.5% level, the
vit. B1s content of diets C,D and E were approxi-
mately 110 mcg per kg of diet, 20 to 40 mcg per
kg of diet and 75 to 125 mcg per kg of diet respec-
tively.
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Toxicity and Effect of v-Methylpantothenic Acid on Blood-Induced Infec-

tions of Plasmodium Lophurae in the Chick.*

(18154)

Lewrs A. Scainazr,? Wirriam Drerr,t Goroon H. Barr anp Max S. Dunn.

From the Department of Zoology and the Chemical Laboratory, University of California,
Los Angeles.

The inhibitory activity of certain analogs
of pantothenic acid toward a variety of organ-
isms has attracted attention during recent
years. Several analogs, notably derivatives of
pantoyltauramide and phenylpantothenone,
have been found active for some strains of
plasmodia(1,2). The relatively high bacterio-
static effect of w-methylpantothenic acid

* This work was aided by grants to one of us
(M.S.D.) f{from the Nutrition Foundation, Inc.,
the National Institutes of Health (U. S. Public
Health Service) and the University of California.

t Present address: U. S. Food and Drug Admini-
stration, Los Angeles District, 1401 South Hope St.,
Los Angeles, Calif.

} Present address: Biology Department, California
Institute of Technology, Pasadena, Calif.

1. Wiselogle, F. Y., Editor, A Survey of Anti-
malarial Drugs, 1941-1945. J. W. Edwards Co,,
Ann Arbor, Mich.

2. Brackett, S.,, Waletzky, E., and Baker, M,
J. Parasit., 1946, v32, 453.

[N-(a, vy-dihydroxy-B,8-dimethylvaleryl)-B-
alanine] (3) prompted the present investiga-
tion on the antiplasmodial potentialities of
this compound. The toxicity of this com-
pound for the test animal, the chick, was ex-
tended to include its effect on rats, mice and
on Tetrahymena geleii H.

Toxicity studies. Chicks. Preliminary ex-
periments on a total of 20 chicks, 1-2 weeks
old and weighing 53-85 g, showed no toxicity
of single doses of sodium w-methylpantothe-
nate given orally in concentrations as high
as 8.4 g/kg body weight, intravenously in
concentrations up to 0.4 g/kg and intraperi-
toneally in concentrations up to 1.0 g/kg.
The analog (80% pure) was administered as
a neutral 30% solution. -Ten birds injected
intraperitoneally with higher single doses
(3.2-4.5 g/kg) exhibited torpor, loss of appe-

3. Drell, W., and Dunn, M. S., J. Am. Chem. Soc.,
1948, v70, 2057.



