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Is the action of the thiols on ketonie antibiotics a
simple n vitro reduction of the active keto- and lac-
tone groups, thus inactivating the antibiotic? In vive
thiols of the host do not appear to inactivate penieillin.
Does this necessarily mean that the attack upon the
mieroorganisms is an attack upon specific sulfhydryl
enzymes of the parasite affected, while there is little
or no attack by some of the antibiotics, such as peni-
cillin, on the essential SH enzymes of the mammalian
host or of trypanosomes? Low concentrations of
sodium thioglyeollate accelerate the action of penieil-
linase to inhibit penicillin action (12). The rapid
urinary and biliary excretion of unaltered penieillin
would indicate little or no cumulative binding of it by
host cells (8), such as occurs with arsenieals. The
inactivation of penicillin by eysteine has been shown
by Hirsh and O’Neil (6) to take place only in saline
or on agar and not in the presence of broth or serum.

The writer suggests that until it can be proven that
penicillin binds to the SH groups of reduced bacterial
protein, in proportion to the number of SH groups in
such protein, after the manner in which Peters’ eol-
leagues showed that As does so bind to kerateine (the
reduction product of keratin), the actual point of
attack of penicillin on mieroorganisms eannot defi-
nitely be concluded to be upon the thiols of the organ-
ism. The inactivating, reducing agents may be simply
reducing the antibioties to inactive substances in witro
rather than removing them from combination with
thiols of the microorganisms. The lack of host toxicity
of penicillin (except at high concentration on brain
cells) leads one to consider it possible that its attack
may be upon an essential enzymatic process of bae-

" teria and spirochetes, which is not essential to the
mammal or the trypanosome. Is this necessarily an
“SH” enzyme?

It would be interesting to know the oxidation-reduc-
tion potentials of penicillin and clavacin and their
position with respect to the oxidation-reduction poten-
tials of the cystine-cysteine system and other oxidative
enzyme systems of the organism. Perhaps some of the
ketonic antibiotics are at an Ej; level such that they
can be reduced by both thiosulfate and thiols, while
others are at a level requiring the reduction potentials
of certain thiols to eause their reduction.

Apparently the ketonic antibioties can be classified
in two groups: (1) those which are inactivated by
thiosulfate as well as by thiols, as are clavacin and
p-benzoquinone, and (2) those unaffected by thio-
sulfate but inactivated by certain thiols, as are peni-
cillin and penicillie acid.

References
1. CA%I{)\B.LITO, C. J., and BaiLey, J. H. Science, 1944, 100,
2. CAVAI:LITO, C: J., BarLey, J. H,, HAsxsLL, T. H,, MCCOR-

SCIENCE

Vol. 104, No. 2709

164110(13(9, J. R., and WARNER, W. F. J. Bact., 1945, 50,

3. Cuow, B. and McKEg, C. M. Proc. Soc. exp. Biol.
Med 1945 53 175177,

COMMITTEE ON MEDICAL RESEARCH, OSRD,"and MEDICAL
gg;né&;cu CounciL (London). Scwnce, 1945, 102,

L

GEIGER, W. B., and ConN, J. B. J. Amer. chem. Soc.,
1945, 67, 112-116.
HirsH, H. L., and O’NE1L, C. B. J. lab. clin. Med.,

1946 31, 90-94. .
PETERS, R. A., STOCKEN, L. A., and THOMPSON, R. H. S.
Nature, Lond. 1945, 156, 616-619.
RAMMELKAMP, ¢ H " and K’EEFER, C. 8. J. clin. Invest.,
1943, 22, 425-437.
REINER, L., and LEONARD, C. S. Proc. Soc. exp. Biol.
Med., 1932, 29, 94 ~95O
and LeonarDp, C. S

10. VOEGTLIN, C. H. . U. 8.
Hith Rep, 1923 38, 1882—1912 J. Pharmacol.,

® ® a2 o

Publ.
1925, 25, 297-307.

11. WALKER, A. B, Jomqson H. C., Casg, T. J., and KoLL-
RrOS, J. J. ‘Scwnce 1946 103, 116.

12, Wgonn,?w, H. B, and FOSTER, J. W. J. Bact., 1945,

s

Protective Action of Desoxycorticosterone
Acetate Against X-Ray-induced
Liver Changes!

FriepricH ELLINGER

Laboratory for Experimental Radiation Therapy
Long Island College of Medicine
Brooklyn, New York

X-ray and radium radiations, besides produeing
local effects, cause a_general intoxication eclinically
known as “radiation sickness.” This intoxication is
one of the limiting factors in the successful radiologi-
cal- treatment of cancers, especially if the irradiation
of larger volumina of the body is required. Many
efforts have been made to control this condition, but
“the list of remedies recommended for X-ray sickness
is noteworthy more for its length than for any benefit
that it has provided for sufferers from this distressing
complaint” (7). This is largely due to the fact that
no objective method for the evaluation of these thera-
peuticals has so far been available.

Data obtained during our previous “lethal dose
studies with X-rays” (2) and especially some obser-
vations concerning fatty changes in the livers made
during these investigations (3) seem to offer possi-
bilities of a more objective approach to this problem.

Furthermore, the accumulated evidence indicates
that histamine-like substances, if not histamine itself,
cause the symptoms of radiation sickness (Z) and also
the above-mentioned liver changes (3).

. On the basis of the histamine theory of radiation:
effects (1), desoxyecorticosterone acetate has bheen
chosen in the present study for the evaluation of its
usefulness as a remedy for radiation sickness. This
sterone is known to counteract histamine effects (4-6)
and has also been recommended for the treatment of
radiation sickness (8).

1 Aided by grants from the John and Mary R. Markle

Foundation, New York, and the Schering Corporation,
Bloomfield, New Jersey.
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Methods: Total body irradiation with X-rays was
given to white male mice. The doses were 500 and
1,000 r/air in one exposure or in fractions of 100 r
daily. The radiation factors were: 200 kv., 10 Ma.,
0.25 mm. Cu+1.0 mm. Al filters, 50-cm. distance,
20 x 20 em. field, 23.4 r/minute, HVL=0.75 mm. Cu.
The technic of exposure was the same as previously
described (2).

Daily doses of 0.25 or 0.5 mg. desoxycorticosterone
acetate? (in oil) were administered subcutaneously six
times weekly. Total doses varying between 2.5 and
8.0 mg. were given within 10 to 18 days. The effects
on mortality rate, fat content of the liver, and radia-
tion changes in other organs were studied over a perlod

of 40 days.
TABLE 1

Irradiated animals
43

= 1. =1

Grading of fat
X-ray No. of
dose 0 + ++ T+ animals
r 14 - 8 9 - 31
500 r frac. 8 1 2 5 8 19
1,000 r 11 1 3 3 1 19
1,000 r frac. 7 2 4 6 1 20
Total t 40 4 17 23 5 89

Irradiated and desoxycorticosterone-treated animals
=0.5 ¢=1.01

Grading of fat

X-ray : No. of

dose 0 + ++ +H - animals
500 r 21 1 3 3 - 28
500 r frac. 14 2 1 2 2 21

1,000 r 13 2 1 - - 16

1 000 r frac. 13 - 1 - - 14

Total 61 5 6 5 2 79

M = arithmetical mean = fat index; o =standard deviation.

Microscopie sections of livers stained with Sudan
II1 were used for the assay of fat, and the following

grading was applied : 0 =no sudanophile fat; +=traces .

of sudanophile fat; ++ = increased amount of fat with
definite arrangement around central vessels; +++ = con-
siderable increase in fat; ++++==fat making up an
entire lobule. For the quantitative evaluation of these
histological changes the “fat index,” 4.e. the arithmeti-
cal mean of the various grades of sudanophile fat, was
used. :

Results : The outstanding observation made in these
studies was a striking reduection in the amount of
sudanophile fat in the irradiated and desoxyeortico-
sterone-treated group of animals as compared with
those receiving irradiation only. The data are sum-
marized in Table 1.

No stiiking difference in the radiation effects on

2 We wish to express our gratitude to Dr. E. Henderson,
of the Schering Corporation, for generously supplying us
with desoxycorticosterone acetate
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bone marrow and spleen was noticed between the ir-
radiated and desoxycorticosterone-treated group and

- the solely irradiated controls.

However, there was a slight decrease in the mortal-
ity rate produced by the various doses of X-rays in
favor of the desoxycorticosterone-treated group.

Further details will be given in a later publication.

The protective action of desoxycorticosterone against
X-ray-induced liver changes seems to be of interest
from various points of view: (1) These results give
experimental evaluation to, and support the eclinical
impression of, the value of desoxyecorticosterone in the
treatment of radiation illness. They also seem to sup-
port the histamine hypothesis of radiation effect. (2)
The protective power of desoxycorticosterone against
radiation effects in the liver appears of particular
interest in the clinical application of radioactive sub-

- stances known to be selectively deposited in the liver.

In utilizing this effect the elinical efficiency of radio-
active substances in the treatment of leukemias and
cancers may be improved.
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Redox Potentials and Photoreduction
by Chloroplast Granules

. S. AroNorp!
Chemistry Department, Fels Fund, University of
Chicago

The over-all reaction for photosynthesis,

Light
CO; + HOH ——— > (CH,0) + 0, (¢H)
pigment-
system

is remarkable not so much for the apparent decom-
position of water but for the ability of the system to
utilize efficiently as poor an oxidant as CO,. Light
may be used to effect the decomposition of water by
inorganie sensitizers, e.g. Hg, if the wave length
is sufficiently short. Redox couples (as Co*3—>+2
Cet* —>+3) with a favorable potential (E° greater
than —1.23 volt) are able to oxidize water in the
dark. The potential of CO,—HCHO (formaldehyde)
is +0.08 (8) and probably any “first produet” of
photosynthesis is of the order of + 0.1 volt; that of
Fets —>+2 ig —0.771

1Present address: Radiation Laboratory, University of

) California, Berkeley.



