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

For this reasol+ we thought it would be of interest to study file effect of chemotherapeutic  prcparatiol+ on 
the formation of peptide botlds. 

For this purpose we applied tile model reaction of synthesis of paminoh ippur ic  acid (PAHA) by rat liver 
slices from p-amillobenzoic acid (PABA) and g!yeille [2]. 

The experimental lnethods used were described in our previous paper [ l ] .  We conlpared tile anlomlt of 
PAIIA synthesized by liver slices fronl the same animal,  after incubation for 5 hours, with and without additiou 
o f  the chenlotherapeutic substance. 

We examined the effects of the antibiotics strcptonlycin, penicillin, chlorOinycctin, alld biomyciu,  aud 
of the antit~lberculosis drugs Tubazid,  Ftivazid, and Tiboll.* 

In those cases in which the anlount of antibacteriai drug .ldded exceeded its solubi l i tyin the mediun|  wc 
added it in tile form of a fine suspension. 

E X P E R I M E N T A L  R E S U L T S  

The results given by our experiments are prcscntcd in "Fables 1, 2, and 3. 

It appears frotn tile data of Table L that Tubazid,  l:tiwlzid, alld Tibon do not siglllficantly affect the syn- 
thesis of PAIIA by liver sliees. 

The data of Table 9. show thatpenic i l l in  ill high concentratiolls ( 1 0 0 -  100000 units per ml) lllhibits syll- 
thesis of PAIIA. At  CO|lCentratlons suc|l as are achieved ill the orgauisnl for thcrapelltic purposes wc could filial 
no interference with biosyntllcsis. Streptomycin sulfate depresses synthesis at a concentration of 4000 units'per 
ml,  while s t r ep tomycin-ca lc ium chloride complex either has no action, or stimulates synthesis, even at very 
high concentrations. 

Table  3 shows that ehloramphcnicol,  syntomycln, dcxtromyeetln,  and chlortetracyclin suppress synthesis 
of PAHA by rat liver sltces, at concentrations of 1000 / tg /ml .  Total Inhibition of biosynthesis of PAtlA Is achi-  
eved by concentrations of I 0,000 pg/rnl of chloromycetin and syntomyctn. 

D I S C U S S I O N  OF R E S U L T S  

Our experiments show tha t  the antltubercnlosis chemotherapeutic drugs Tibon~ Ftivaztd, and Tubazld,  as 
well as streptomycin, d0no t  llthibit-the react|oil of biosynthesis of PAIIA, even when taken ill very high 

* Transliteratiou of Rttssiatt- Publisher's note.. 



TABLE 1 

Effect of Chemotherapeutic Antibacterial Drugs on Syalthesis of PAHA by Rat Liver Slices 
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,TABLE 2 

Effect of Penicillin and Streptomycin on S~mthesis of PAIIA by Rat Liver Slices 
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Effectof Antibiotics oll Synthesis of PAl)A by Rat Liver Slices 
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Name tff antibiotic 
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]Synthes is  ))ALIA, as % of control, ill 
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cOnccmrali~,t)s, Tlie sligllt ilihtlilti(m ol)scrved at Very high c0nccutratiotls of strcptomycill was probably dtie to 
the presclicc of ln=pn/hics it= the antibit)tic prep afar=oil; a p=irer preparatioll of strcpt0inycln, vlz., Its calclunl 
chloride co(nplex, not 0nly did re)t i!fldbft synthesis, lint even Iiad a stttnttlatlllg effect. 

It thtts appears that neither the specific acititm of al=tltitberc.losis dr.gs~ nor the toxic2 effects which they 
may exert, call be  related to tticir effect ou tile biosyilthesls of Idppnrtc acid and its derivatives. 

The widely/used antibiotics pe!ticillin, chloratuphcnico! (lcvomycetin), sytltomycln, attd chlortetraeyclin, 
at concentrations such as arc achieved iu the organisrn therapeutically, do not iifldbit tJlC reaction of biosynthesis 
of p-amlnohlppltrlc acid. Very higl! concenttatlous of antibloties (1000 and 10,000/ag/ml). 

it  is Clear that the mechauism of action of these chemothetape =tic preparations cannot be related to this 
reaction, 

The effect  o f  high concentratiol,s of Chlorampheuicol, of its d= ai]d dl-forms, and of peidc!lltn and chlo- 
ttetracyclin 0n the biosynthesis of PAIIA is of theoretical si~9lificance insofar as the effect is one of inhibit=oil 
of a reaction bysubstances analogous in Structure to the prodttcts o f  the inhibited biosynthetic reacttou (pre- 
isence Of amldc bonds), 

Asan illustration of the structltrai similarities wc give the formulae of Chlorampheuicol and PAtlA. 

No, 

/ \  

H--C- -OII  
I 

CI,C/I--CO--N | i-- CtI--C! I~OI I- 
chi0ramphc=lic~)l 

and" its sterloisomcr 

p-/~ mliiohippiiric acid 

It should, liowevcr, he home it= lllhtd tllat at such hig h colicentratiotis th'cse agci,ts n=ay a'Is0 l,)iterfct'e 
with olher bi~)ch~tlii~:al pr0ce~cs, and Otis niay sc(-ondafily affect the pr0ccss trader c xa niiiatloll.. 

The antitubcrc Iosis chemotherapcmic prcl)ara'tlotts.Tubazid , I:tivazid, and-Tibon, as .well as streptomycin~ 
d o n o t  interfere with the hi(=synthesis of p--aml,tohlppltric acid I)y liver slices. 

Pentclllit)~chloramp).lCnico!;'synt!)mycii~, dex)rantycctin, a )d chlortetraeyclin ].laVc no effect  ou tl!c bio- 
synthetic reaction at concentrations correspouding to tltcrapcutic levels, but at.h!gllcr concentrations fl=ey sup- 
press syntliesis, down to total intiibiti~Sn. 

The Inhibition of the blosynthetic reactto u by chloramphcnico!, Its stereoisomers , penicill in ~ and clflertctra; 
.eyc i[n may be related to the similarity of. molecular" structm;e of the ln!libitors and rcactton producL 

SUMMARY 

The effect of chcmot.herapeuric preparat|ous.on the synthesis of peptide bonds was Stlldicd.. 

The reaction of synthesis of para-amlnohippurie acid (PAiiA) !u Sections of. a rat's liver from para-amlno- 
benzoic acid (DABA) and glyciue was used.. This mctltod, was descrihed by P, P; Cohen and R. ~,r Gilwery, It 
.was e,</tablished tha.t al,titubcrculous chemothe, tapctttiC prepitrati(in Tubazid; Ftivazid, Tlhon, alid streptomycin 
do not distnrh, bi0syJ!l!tcsis t)f para-al.tfinohlppuric acid by liver slices. Pculellliu , ~qiloratuplmnicol, 
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lyntomycin, dextromyCetln and chlortetracyclln inlow concerltratlons, which correspond to therapeutic, have 
/to effect on the above reactions of blos)n,thesl.s. In high cortcentratlons these drugs suppress this reaction np to l 
complete Inhibition. Depression of reaction of biosynthesis of PAtlA by ehloramphenicoi and Its stcreolsomer s ,~ 
penlelilln, and chlortetracyclln may be explained by similarity.of the chemical structure of tile depressing 
substances withthe products of this reaction. 
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