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This might reflect a slow reversal of ana-
tomical changes in the kidneys. By light
microscopy the kidneys of D.I. rats appear
normal, but ultra-microscopic changes in the
nephrons of normal rats undergoing acute
water diuresis were described recently(6).
Adaptation of an enzyme system(s) needed
for the action of vasopressin might also re-
quire considerable time.

We have observed striking hypertrophy of
neurons in the supraoptic and paraventricu-
lar nuclei of untreated hereditary D.I. rats
and partial reversal of these changes after 28
days of vasopressin administration(7). These
changes might reflect adjustment to a new
steady state in the feed-back system which
regulates activity in the hypothalamo-neuro-
hypophysial system. For example, either oxy-
tocin, which these D.I. rats probably produce
and release in excess(4), or an analogue of
vasopressin which these rats might synthesize
in lieu of this hormone, might inhibit the
antidiuretic effect of vasopressin, perhaps by
competition for binding sites(8). Initially,
under the influence of constant osmotic stim-
ulation, either or both of these compounds
might be released in excessive amounts.
Then, as normal fluid balance is approached
under treatment with exogenous vasopressin,
progressively less hypothetical inhibiting com-
pound(s) might be released until finally the
urine was concentrated normally.

VasopressIN ErfFecT IN DIABETES

INSIPIDUS

These possible mechanisms, which might
influence the degree of hypertonicity of the
renal medullary interstitium and/or the per-
meability of wvarious renal membranes to
water, are speculative and by no means mu-
tually exclusive.

Summary. When given large doses of vaso-
pressin tannate in oil, rats with hereditary
hypothalamic diabetes insipidus at first do
not concentrate urine normally. This defect
is progressively corrected as daily injections
of hormone are continued for 4 weeks.

We thank Mrs. R. A. Garrity for valuable help.
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Alterations of Lipogenesis in the Intact Chick by Dietary Malonic

Acid*

(29872)
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Depariment of Poultry Science, North Carolina State College, University of North Carolina, Raleigh

Previous experiments have shown that die-
tary biotin deficiency can depress the rate
and alter the pattern of lipogenesis in the
intact chick as measured by total carcass

* Contribution from Poultry Science Dept., North
Carolina Agri. Exp. Station, Raleigh. Published with
approval of Director of Research as Paper No. 1863
of the Journal Series. This investigation was sup-
ported in part by PHS Research Gant AM-07833
from Nat. Inst. of Arthritis and Metab. Dis.

fatty acids, fatty acid composition and ace-
tate incorporation into long-chain fatty acids
(LCFA). The inhibition of lipogenesis ap-
peared to be at the acetyl-CoA to malonyl-
CoA step(1). Malonic acid has been shown
to stimulate LCFA synthesis in vitro(2,3).

This paper reports the effects of dietary
malonic acid on LCFA synthesis in normal
and biotin-deficient intact chicks.

Methods. Day-old female White Rock
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fatty acids. In the previous report, statis-
tically significant increases in 16:0% and 16:1
and decreases in 18:0 and 18:1 acids were
observed. Because of the increased variability
of the present results, only the changes in
16:1 and 18:0 acids are statistically signifi-
cant (P=0.01). The LCFA content of the
carcass was significantly reduced (P=0.05)
by biotin deficiency. Supplementation of the
biotin-deficient diet with 1.6% malonic acid
increased the LCFA content of the carcass
to a level not statistically different from con-
trol. Malonic acid did not alter the LCFA
composition of deficient chicks. Conversely,
malonic acid had no statistically significant
effect on carcass LCFA content of control
chicks but altered LCFA composition so that
it approached that of deficient chicks.

The change in LCFA composition that oc-
curred in these experiments was accompanied
by a concomitant decrease in growth rate.
That differences in growth rate per se are
responsible for the LCFA composition
changes is doubtful since total carcass fatty
acid content was unrelated to growth rate.
In the control groups, 0.8% malonic acid
reduced growth and altered LCFA composi-
tion. The further reduction in growth of con-
trol chicks fed 1.6% malonic acid was not
accompanied by a further change in LCFA
composition. This view is supported by the
work of Wiese ef a/(5) who showed that the
levels of saturated and mono-ene fatty acids
of blood serum from dogs is unaffected by
caloric intake of low-fat diets. Marion and
Edwards(6) fed low-fat diets containing 15
or 25% protein to chicks. The lower protein
level reduced growth to a degree similar to
the present experiments. Liver fatty acid
composition was unaffected by protein level
at 14 days. At 28 days, composition varied
between protein levels, but the pattern of
change did not resemble the pattern observed
in the present experiment.

Fat feeding has been shown to inhibit
acetyl-CoA incorporation into LCFA by a
cell-free system isolated from rat liver(7).
Malonyl-CoA was readily incorporated in
this inhibited system. Using a similar system

} First number denotes chain length; second num-
ber denotes number of double bonds.
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from rat mammary glands, Dils and Popjak
(3) observed that malonate stimulated LCFA
synthesis but did not incorporate due to a
lack of conversion of malonate to malonyl-
CoA. Spencer and Lowenstein(2) found that
their rat mammary gland system incorpo-
rated malonate into LCFA but that the rate
of incorporation was low as compared to
citrate or acetate incorporation. Their work
suggested that the conversion of malonate to
malonyl-CoA was a rate limiting step. More
recently, Hulsmann(8) reported the existence
of a carboxyltransferase reaction in rat-heart
sarcosomes. This system can synthesize
malonyl-CoA from acetyl-CoA and oxalosuc-
cinate, however, the system requires biotin.
In the work cited above(l), the incorpora-
tion of malonate-C'* into carcass and liver
fatty acids and into respiratory CO; of chicks
was poor as compared to acetate-C'* incor-
poration.

The above results suggest the possibility
that although malonate does incorporate into
LCFA, malonate is not a major precursor of
LCFA due to its relatively poor conversion
to malonyl-CoA.

If malonate is not readily converted to
malonyl-CoA, the results presented here sug-
gest that malonate stimulation of LCFA syn-
thesis is indirect. Kallen and Lowenstein(9)
showed that malonate stimulates the synthe-
sis of malonyl-CoA from acetyl-CoA. Pre-
sumably, this reaction was inhibited by the
biotin deficiency state of the chicks used in
the present experiments, therefore stimulation
of this reaction by malonate should not occur.
Evidence for the existence of non-biotin de-
pendent pathways of LCFA synthesis has
been reviewed elsewhere(10). The change in
LCFA composition that occurs with biotin
deficiency may reflect the products of such
a pathway. If the stimulatory effect of die-
tary malonic acid were mediated through a
non-biotin pathway, it would account for
the increase in total LCFA content of de-
ficient chicks and the failure to alter LCFA
composition when malonate is fed. Under
these conditions in normal chicks, malonate
would result in altered composition without
necessarily affecting total synthesis of LCFA.
The above concept is supported by the work
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of Iliffe and Myant(11). These workers used
a cell-free preparation from rat liver in which
LCFA were synthesized from acetate by way
of the biotin-dependent malonyl-CoA path-
way. This preparation contained phosphoryl-
ating mitochondria and did not require the
cofactor additions necessary for synthesis in
soluble, cell-free systems. Under these con-
ditions, which more closely resemble the in-
tact cell, malonate had no effect on LCFA
synthesis.

Summary. Biotin deficiency in intact
chicks resulted in lower total carcass fatty
acid deposition and altered fatty acid com-
position as compared to normal chicks. Die-
tary malonic acid stimulated total fatty acid
deposition in the carcass of biotin-deficient
chicks but did not alter the fatty acid com-
position of the carcass. In normal chicks,
malonic acid had no effect on total fatty
acid deposition but altered fatty acid compo-
sition such that it approached the composi-
tion of deficient chicks. Growth and biotin-
deficiency dermatitis were unaffected by ma-
lonic acid in deficient chicks, but malonic
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acid depressed the growth of normal chicks.

The author gratefully acknowledges the technical
assistance of Mrs. Faye Suggs and Mr. Paul Ziglar
and the comments and suggestions of Drs. Gennard
Matrone and C. H. Hill.
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~ Although primary cultures of renal cells
from the Rhesus monkey have been shown
to be the most sensitive host system for the
study of reovirus types(1), both expense and
availability limit the use of tissue from this
animal in the virus laboratories of many
countries. An alternate solution for this prob-
lem would be the use of cells in continuous
passage for the study of reoviruses. This
report describes the results obtained with

* This investigation was supported by USPHS
Grant GM 11330-20, Office of International Research.

t Present address: Laboratory of Tropical Virology,
Nat. Inst. of Allergy & Infect. Dis., N.I.LH., Bethesda,
Md.

respect to hemagglutinin production and de-
velopment of infectious virus in 3 such cell
systems.

Materials and methods. Virus. The 3 pro-
totype reovirus strains, type 1 “Lang,” type
2 “D-5” and type 3 “Dearing,” employed in
these studies were supplied by Dr. A. B.
Sabin, Children’s Hospital Research Founda-
tion, Cincinnati. In addition, the “Abney”
strain (type 3) was obtained from Dr. L.
Rosen, Pacific Research Station, NIAID;
Honolulu, strain “48/4” (type 2) from Dr.
C. Moscovici, University of Colorado Medi-
cal Center, Denver; strain “988” (type 2)
from Dr. A. M. Lerner, Wayne State Uni-



