15530 P

A New Class of Tuberculostatic Substances.

W. Harry FEINSTONE.*

From the Researelh Laboratories, Pyridium Corporation, Yonkers, N.Y.

The search for substances having tuber-
culostatic activity has in recent years engaged
increasing interest in many laboratories. Us-
ing an in vitro technic in which a rapidly
growing avirulent strain of ‘“human” tuber-
culosis organism is subjected to various
concentrations of compounds under test
makes feasible the “screening” of large num-
bers of substances in a comparatively short
time. This method, the details of which are
essentially the same as described earlier,! has
brought to attention 5-amino-2-butoxypyridine

/ /\\I—NHz

cmo_| |

N

which was investigated in some detail. Sev-
eral hundred derivatives of this substance
were synthesized! one of which, the sodium
formaldehyde bisulfite derivative
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relatively among the least toxic,? is included
in this report.

The growth of 607, the rapidly growing
strain of the tubercle bacillus, was inhibited
by these compounds in dilutions in excess of
1 to 3 million. Other strains, virulent and
recent isolations, were inhibited in dilutions

* The author wishes to express his grateful
acknowledgment of the technical assistance ren-
dered by Miss Anna Kelly and Miss Mary Rothlauf.

1 Fitzgerald, R. J., and Feinstone, W. 1L, Proc.
Soc. Exp. Bior. ANp MED., 1943, 52, 27.

t 5-Amino-2-butoxypyridine and its derivative
were synthesized by the chemical staff of the
Pyridium Corp. under the supervision of Drs, E. T.
Tisza and H. L. Friedman.

2To be reported elsewhere.

as high as 1 to 100 million. A remarkable
feature associated with this high tuberculo-
static effect is that while several bacterial
genera have been investigated only Mycobac-
terium was susceptible to the action of these
substances in significant dilution. The data
presented in Table I are typical of the results
obtained in many-time repeated experiments.
The specificity for Mycobacterium is illustrat-
ed by the lack of inhibition of growth of
Staphylococcus, Streptococcus, Pneumococ-
cus, B. mycoides, E. coli, and others, even in
what may be termed high concentrations.
This specificity contrasts sharply with the
lack of specificity shown by sulfones and
sulfonamides! which are active against the
rapidly growing avirulent Mycobacterium tu-
berculosis 607 (line No. 1) as well as E. coli
in a synthetic medium (line No. 10). Com-
parison is also made with promin and its
parent substance p,p’-diaminodiphenylsulfone.

It is important also to note that while the
more active sulfonamide and sulfones are ca-
pable of inhibiting the growth of the avirulent
strain of tubercle bacillus in comparatively
high dilution (line No. 1), these compounds
are relatively ineffective against other more
virulent strains (lines 2, 3 and 4).

The antagonistic effect of para-aminoben-
zoic acid® and methionine* for sulfonamides
is well known. As suspected these substances
did not inhibit the activity of I or II, as
shown by lines 1, 14 and 15 in Table I. The
bacteriostatic activity of our compounds
against the tubercle bacillus is likewise not
antagonized by the incorporation of adequate
quantities of riboflavin, calcium pantothenate,
adenine, guanine, thiamine, uracil, nicotinic
acid, biotin, culture filtrates from staphyl-
ococci, pneumococci and tubercle bacilli, pus
from streptococcal lymphadenitis, constitu-
ents from beef culture media, peptone (which

2 Woods, D. D., Brit. J. Exp. Path., 1940, 21,774.
4 Harris, J. 8., and Kohn, H. 1., J. Pharm. and
Lap. Therap., 1941, 78, 383.



TUBERCULOSTATIC SUBSTANCES
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BIiLATERAL NEPHRECTOMY IN RATS

antagonizes sulfonamide activity® and whole
blood and serum up to 25%.

The antimycobacterial activity of 5-amino-
2-butoxypyridine and its derivative is primari-
ly bacteriostatic rather than bactericidal. (We
hold the term bactericidal in its strictest
sense, i.e., complete sterilization of a sizable
inoculum in a culture medium which, when
free of inhibitory compounds, supports vigor-
ous growth). Concentrations of 5-amino-2-

5 Lockwood, J. 8., and Lynch, H. M., J. 4. M. 4.,
1940, 114, 935.
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butoxypyridine 1,000 times the minimum tu-
berculostatic concentration do not consistently
render the system free of viable organisms.

The fact that these compounds are bac-
teriostatic rather than bactericidal and strik-
ingly specific for the acid-fast group of or-
ganism suggest a mechanism of action involv-
ing the interference with some essential me-
tabolic process common to species of Myco-
bacterium but which is lacking, has readily
available alternatives or is nonessential in
other genera of organisms.
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Bilateral Nephrectomy in Rats: Blood Chemistry, Longevity and the Effect
of Aluminum Hydroxide.

J. A. ROSENKRANTZ.*

(Introduced by M. Bruger.)

From the Medical Research Laboratory, Department of Mcdicine, New York Post-Graduate
Medical School and Hospital, New York City.

In the hypocalcemic tetany of the uremic
patient aluminum hydroxide reduces the
tendency towards convulsions by elevating the
serum calcium!® presumably by preventing the
absorption of the phosphate ion.? Subsequent-
ly, these studies were initiated in order to
observe the effect of aluminum hydroxide gel
on the survival time and on the blood levels
of sulphates, phosphates, calcium, urea and
cholesterol in rats following bilateral nephrec-
tomy.

Method and Material. A total of 108 rats
were used in this study. Fifty-one rats were
employed in the longevity study of which 26
(16 males and 10 females) served as controls
and 25 (15 males and 10 females) as ex-
perimental animals. The males weighed 400
to 500 g and the female rats 250 to 300 g.
Both kidneys were removed by a transperi-

* Research Assistant in Medicine, New York
Post-Graduate Medical School, Columbia Univer-
8ity, New York City.

1 Personal observation, unpublished data.

2 Evans, G. T., and Flink, E. B., Modern Med.,
1945, 13, 63; Fauley, G. B., Freeman, 8., Ivy, A. C,,
Atkinson, A. J., and Wigodsky, 1L S., drch. Int.
Med., 1941, 87, 563.

toneal approach through a midline ventral in-
cision under ether anaesthesia. Sterile tech-
nic was utilized throughout. Each of the ani-
mals in the experimental group was given 5 ml
of 4% aluminum hydroxide gel by stomach
tube. An analgesic dose of ether was admin-
istered prior to the passage of the stomach
tube in order to permit intubation without
the use of a gag. The aluminum hydroxide
was given once daily for 2 days prior to
nephrectomy, then 4 to 6 hours after surgery,
and thereafter once every 24 hours until the
animals expired. The survival time of these
rats was compared with the control group.

For the study of variations in blood chemis-
try, 28 non-nephrectomized male rats were
anaesthetized with ether after which the ab-
dominal aorta was exposed through a midline
ventral incision. Blood was then aspirated
from the aorta by means of a 26-gauge needle
and a 2-ml hypodermic syringe. Seventeen
male rats were nephrectomized and 48 to 50
hours postoperatively blood was withdrawn
from the abdominal aorta as described above.
In addition, 11 male rats were nephrectomized
but were given aluminum hydroxide by
stomach tube. These animals were also sac-



