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It would appear that these phenomena have pre-
viously been overlooked on account of the relatively
narrow range of conditions under which they occur.

A full account of the completed work will be pub-
lished elsewhere.

Protein solubilities were determined by Mr. J. I. M.
Ironside and Mr. I. Robertson. Nucleic acids were
determined by Miss Eleanor Brown. The work
described in this communication is part of the pro-
gramme of the Food Investigation Organization of
the Department of Scientific and Industrial Research.

R. M. Love
Torry Research Station,
Aberdeen.,
July 30.
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Protective Action of Vitamin B, in
Experimental Liver Injury

THERE are several reports concerning the biochemi-
cal changes accompanying experimental liver damage
by administration of carbon tetrachloride and other
steatogenic poisons. However, the fundamental
metabolic deviation causing fatty degeneration has
not been well understood. Patwardhan et al.! have
demonstrated that marked changes in the distribution
and quantity of several constituents of the liver cells
occur before structural damage to the organ. In the
present communication, it is shown that a rapid rate
of depletion of soluble sulphydryl compounds is
among the major derangements in liver injury by
carbon tetrachloride. The possibility has been
indicated that the protection afforded by prior admin-
istration of vitamin B,, may be due to its known
influence on sulphydryl metabolism?2.

Adult male rats (Wistar strain), 100-150 gm. in
weight, reared on the laboratory stock diet, were
given, intraperitoneally, vitamin B,, (10 ugm./animal)
3 hr. prior to carbon tetrachloride administration
(2 c.c. per kgm. body-weight). It was ascertained
from preliminary experiments that protection by the
vitamin was best under these conditions and that
animals not receiving the vitamin showed maximum
liver fat accumulation at the end of about 48 hr., after
which there was regeneration. Animals were Kkilled
at intervals after carbon tetrachloride injection and
the livers quickly excised, chilled and homogenized
in cold isotonic sucrose to a 20 per cent suspension.
Determinations were made on aliquots of the whole

NATURE

989

liver and on centrifugally separated fractions. The
values reported (Table 1) are averages for four animals
from each group and are for the whole liver only,
sampled at the end of 6 and 48 hr. after carbon tetra-
chloride poisoning and employing the analytical
procedures cited.

It is seen that liver fat accumulation proceeds even
after restoration of glutathione to normal levels and
that vitamin B,, protects against rapid depletion of
glutathione. A study of the distribution of gluta-
thione in cell fractions has shown that while the
mitochondrial fraction is completely devoid of it,
nearly 80 per cent is present in the supernatant, the
remainder being accounted for in the nuclei. Nuclear
bound glutathione does not become depleted as a
result of carbon tetrachloride injury. Mitochondrial
damage in carbon tetrachloride injury can be inferred
from alterations in pyridino-protein nucleotides® and
lability of other acid-soluble nucleotides?®.

The protective action of vitamin B,;, is more
marked with respect to changes in ribonucleic acid
and in phospholipids than in neutral lipids. It has
apparently no effect on glycogen losses in the prenecro-
tic and necrotic stages. Deoxyribonucleic acid and
methionine values remain unchanged throughout.

D. K. KASBEKAR
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Department of Chemical Technology,
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! Patwardhan, M. V., Ramalingaswami, V., Sriramachari, S.,
Patwardhan, V. N., Ind. J. Med. Sci., 7, 533 (1953).

* Popper, H., Koch-Weser, D., and Szento, P. B., Proc. Soc. Ezp.
Biol. Med., 71, 6388 (1949). Rege, D. V., Ph.D. thesis, University
of Bombay (1953).

® Bloor, W. R., in “Biochemistry of the Fatty Acids”, 43 (Reinhold
Pub. Corp., 1943).

* Rege, D. V., and Sreenivasan, A., J. Biol. Chem., 210, 373 (1954).
® Grunert, R. R., and Phillip, D. H., drch. Biochem., 30, 217 (1951).
¢ Reinecke, R. M., J. Biol. Chem., 143, 351 (1942).

7 H°§i‘éf§5 J., Jones, D. B., and Blum, A. E., J. Biol. Chem., 168, 313

® Dianzani, M. U., Biochim. Biophys. Acta, 17, 391 (1955).
® Kasbekar, D. K., and Sreenivasan, A. (following communication).

and

Lability of Intramitochondrial Components
in Experimental Liver Injury

THE mitochondrial membrane has a limited ability
to retain nucleotides and other co-factors like Mg++
which are essential for maintaining normal respiration
and efficient coupled phosphorylation!. Exposure to
hypotonic conditions, ageing, other environmental
alterations and physiological states cause swelling of
the mitochondria accompanied by biochemical modi-

Table 1. CHANGES IN LIVER CONSTITUENTS IN INJURY BY CARBON TETRACHLORIDE
Hours after administration of carbon tetrachloride
6 48
Untreated control —— -
Without Vitamin B,,- Without Vitamin B,,-

vitamin B,. protected vitamin B,, protected
pa1g ERER TSR s ias 349 4+ 15

Total lipids (ref. 3 236 £ 15 29-1 £ 1 2+ 1- 8 4 2- 9 4 1-
Phosphglipi s(ref.)3) 151 + 0-2 161 403 155 + 02 10-6 4 02 146 + 02
Ribonucleic acid (ref. 4) 106 + 0+6 8:8 £ 06 94 + 06 69 4+ 09 10-3 + 03
Deoxyribonueleic acid (ref. 4) 38403 36 03 37+038 36+ 03 36+ 03
Glutathione (ref. b) 14+ 0-2 04402 1-3 402 12 + 01 17 £ 01
Glycogen (ref. 6) 33£05 10 +0-2 15 +0-3 0:7+02 06 +04
Methionine (ref. 7) 50405 49 £ 05 50:+038 49 403 50 +1-0
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