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The most interesting aspect of the action of bactericidal chemotherapeutic preparations is that of their
effect on reactions of synthesis, particularly of proteins.

For this reason we thought it would be of intercst to study the effect of chemotherapeutic preparation on
the formation of peptide bouds. :

For this purposé we applied the model rcaction of synthesis of p- ammnhlppunc acid (PAHA) by rat liver
slices from p-aminobenzoic acid (PABA) and glyun(, [2). :

The experimental methods used were described in our previous paper [1). We compared the amomnt of
PAHA synthesized by liver slices from the same animal, after lllull)’ltlon for 5 hours, with and. without addition

of the chemotherapcutic substance,

We examined the effects of the antibiotics streptomyein, penicillin, chloromyectin, and biomyein, and
of the antitnbercnlosis drugs Tubazid, Ftivazid, and Tibon.*

In those cases in which the amount of antibacterial drug added exceeded its solubility in the medium we
added it in the form of a fine suspension,

EXPERIMFNTAL RESULTS
The results given by owr prulments are prcsuxtud in Tables 1 2, and 3.

It appcars from the data of Tablc 1 that Tubazid, Fiivazid, and Tibon do not snbn[flcantly affcct the syn-
thesis of PALA by liver slicés,

Thc data of Table 2 show that penicillin in high concentrations (100 = 10,000 units per ml) tnhibits syu- -
thesis of PAHA.. At concentrations such as are achieved in the organisin for therapeutic purposes we could find
no interference with biosynthesis. Steptomycin sutfate depresses synthesis at a concentration of 4000 units'per’
ml, while streptomycin—calcium chloride complex either has no action, or stimulates synthesis, even at very
high concentranons

Tabie 3 shiows that chloramphemcol syntomycin, dextromycetin, and chlortetracyclin suppress synthcsns
of PAHA by rat liver slices, at concentrations of 1000 pg/ml. Total inhibition of blosynthesis of PAHA is achi-
eved by concentrations of 10,000 pg/ml of chloromycetin and syntomyein.

DISCUSSION OF RESULTS

Our experimiénts show-that the antituberculosis chemothenpwtlc drugs Tibon, Ftivazid, and Tubazid, as
well-as streptomycin, do'not inhibit the reaction of biosynthesis of PAHA, cven when taken in'very high

» ‘Transliteration of Russian — Publisher's nolc._.
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TABLE 1
Effect of Chemotherapeutic Antibacterial Drugs on Synthesis-of PAHA by Rat Liver Slices

Vﬁ{ﬁ'“ LSyuthcsis of PAHA, as % of control, in pre-
. of liver : :
ence of the drug (1 g /ml)
Serlal No. Name of drug tissue b g
" 8 | 1000 | Booo| 1000f 100 | 10 1
1 frubazia Lo 02 | - | — || — |82 |~
2 |Ftivazid e e e s 0.2 T —_ 90 — 100 —
3 |Tibon c....) o2 | 84 |88 | — |8 [~ | =
TABLE 2

Effect of Penfciilin and Streptomycin on Synthesis of PAHA by Rat Liver Slices

c‘; -8 SynthesiéPAlfA as %cou.trolin presence of antiblotic (units permil) 7
A e o
—- Antibiotic SO ‘
3| §§2§2.§.§§§sem-_'§
1 | Penicillin (sodiumn : ) N » . v
salt) ' 0.2 0 | —f —| 34 —| —| 76| —| —| —| —|113] 95
2 | Grystalline penicillin ‘ E . '
’I«;y:au) 02 | 2 |~~~ H— —~|——
3 | Diuo : 0.2 | 15 | = |50 - —| 7] —| =] — —| 04} 04
4 | Sueptomycin sulfate. ] 0.2 — | —l et —} —] —| —| =} 93} — 89| —| —
b | sueptomycin-calcium :
" | chloride complex 0.2 — 109 —| —[119{119 —1145] —|102 —} —| -
6 | Diuo 0.2 | — (109 — —137| —| —|123} =109 — —| —
TABLE 3

Effect of Antibiotics on Synthesis of PAHA by Rat Liver Stices

Synthesis PAHA, as % of controt, in

g Name of anttbtotic ‘ % ? apreﬁellcc of the';mil:iotic (1 g/ml)

g 1T 2T o | 1o 100 o | i
“ 2 oo o . A

1 |Sintomisin ... .. 02 8 | 45 | 87 93 | 93
2 S 0.2 | 13 6l | w0 | — | —
3 S S 0.2 o | 78 | 100 - -
4  [Chloramphenicol ., | 0.2. 3 19 105 - —
3 > ...l o2 | s | 66 9 | - | =
6 : » e e 0.2 — 67 -— — —
7 (Dextramycetin ., ., , | 0.2 0 42 " 48 122 -—
8 » .| 02| - 85 | 14 | — | —
9 Chlortetracyclin . . . .| 0.2 o 50 89 89 —
10 S ol ez | — 50 8 | — | —
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concentrations, The shbht inhibition obscrved at very high umu.mr.nmm of streptomycin . was prolmbly diic to
the presence of fimpurities in the antibiotic prepatation; a pnru prepatation of streptomyctn, viz,, its calclum
chloride complex, not only did not inlitbit synthesis, but even had a stimulating effect,

It thus appears that neither the specific acition of antituberculosis deugs, nor the toxic effects which they
may exert, can be refated to thur ¢ffect on the biosynthesis of hippuric acid and its derivatives,

The widely used antibiotics penicillin, chloramphenicol (levomycetin), syntomyctn, and ch]()rtctraryclin,
at concentrations such as are achieved in the organisim thcrapultlcally. do not inhibit the reactlon of biosynthesis
of p-aminohippuric acid, Very high concentrations of antibiotics (1000 and 10,000 ug/iul).

1t fs clear that the mechanisih of action.of these chunothcrapcutlc preparations cannot be related to this
reaction,

The effect of high concentrations of chloramphumol of its d- and di- forms. and of penicillin and chlo-
rtetracyclm on the biosynthesis of PAFIA is of theorctical significance insofar as the effect is one of inhibition
of a reaction by -substances analobous in strocture to the products of the inhibited biosynthetic reaction (pre-
‘sence of amlde bonds).

As an iHustration of the structural similaritics we give the formulae of chloramiphenicol and PAHIA.

N'O,
A\

\|/
H—C—OIl
|
C1CH—CO—-NH—CH—CHLOIT.

Chioramphenicol
and its sterlotsomer

“2N“‘< B >-—-—C’0-Nn—*cn,:_~coon

© p-Aminohippiric acid

It should, however, be borne in mind that at such high concentrations these agents may also Interfere
with other bumhuuu al prmuscs, and this may quundnnly affeet the process under examination,,

The antituberenlosts chemotherapeutic preparations, Iub.\md Frivazid, and Tthon, as well as s[ruptomydn
do'not interfere with the blosyuthests of p-aminohippuric acid by liver slices.

Peniclllin, chioramphenicol, syntomyein, dextramycetin, and chlortetracyclin have no effect on the bio-
synthetic réaction at concantrations uyrruponding to therapeutic tevels, hut at-higlicr con(,cntranons dmy sup -~
press synthesis, down to total inhibitidn,

“The inhibition of the biosynthetic reaction by chloramphenicol, its stercoisomers, penictllin, and chlartetra=
,cyclln may be related to the simitarity of molccular structure of the {nhibitors and reaction product.

SUMMARY
The effect of chemotherapeatic preparations on the synthesis of peptide bonds was studicd,

The teaction of synthesis of para- :lmiuolnppunc acid (PA!M) in sections of a rat's liver from p'lr:\ nm!no-
benzoic acid (PABA) and ghycine was used., This method was desceibed by P, P Coheu and R, W, Gilwery,
was established that antituberenlous chemother npcung preparation Tubazid, Frivazid, Tibon; and. s[rcptomycm
do not distuch hlosynlllmu of para-amminohippuric acid by “liver slices. Pentetllin, (hlor‘_\mphuxiu)l
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syntomycin, dextromycetin and chlortctracyclln in‘low concentrations, which correspond to therapeutlc, have
o effect on the above reactions of blosynthcsls. In high concentrations these drugs suppress this reaction up to
'completc Inhibitlon. Depression of reaction of blosynthesls of PAHA by chloramphenicol and Its stereofsomers »,
pentcillin,and chlortetracyclin may be explained by simtlarity of the chemical structure of the depressing
lubstances with the products of this reaction.
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