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In 1956, in the department of organ_ic s~mrhesis of the Institute of Pharmacology and Chemotherapy of 
the AMN SSSR, Prof. N. K. Kochethov and a Frot;p of his co-workers - M. la .  Karpeisldi,  R. M. Khomntov and 
and N. F. Kncherova [2, 3] s~c~l~hesized a new chemotherapeutic  drug - dl-c),closcrine or 4-aminoi~oxazolidene 
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In the present ar t ic le  we give the results of a study of the bacter iostat ic  and chemotherapeut ic  ac t iv i ty  
of eycloserine.  

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

We tested cycloscrine by c• both in vitro and in r ive .  The ant ibacter ia l  ac t iv i ty  was studied 
in a liquid broth.,':',edium to which file drug was added in increasing concentrations, starting with 2 7 / n i l  and 
rising to 1000 7,A-nl. The bacter ia l  load in ail  cultures amounted to 250,000 microorganisrm per 1 ml of  
medium.  

The exper imental  resulu are shown in Table  1. 

As shown by Table 1, cycloserine has a broad spectrum of ac t iv i ty .  It is active against Gram-posi t ive  
and Gram-negat ive  micr0organisms such as B. typl!i abdominal is 4446, B_.. paratyph__[i A, B_. p~at_Lyph_ii 13, and 
also against various species of dysentery bac i l l i .  

The action of c)'closerin c against l,,.lycobactetiun ! tuberculosis was studied tn Soton's synthetic liquid 
medium with the addition of 10if: human plasma.  The follovting tuberculosis cultures were used In the ex -  
periment:  a laboratory culture of B. bovinus 8, three freshly isolated cultures of tile human type 123; 126, 122 
and strain BCG. Strain 12G was sensitive to streptomycin, phthivazid and PAS; strain 123 wa~ resistant to 100 
units of streptomycin,  10 },/ml of phthivazid and 50 y / n i l  of PAS; strain 122 was sensitive to streptomycin 
and PAS and resistant to 10 7 /ml  of phthivazid.  For each strain which we tested we set up 3 experiment~ with 
2 different bacter ia l  loads in each: 27 mil l icn microorganisms per 1 ml of medium and 5.5 inl l l ion mic roo r -  
gr~ni~m~ per 1 ml of medium. Readi/zg', were ta!<cu every 7 tla}~, starting at the eliot of th<: fir~'t week, v/]~ea 
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the control culture showed a good growth, The rcsulu, which are given In Table 2, are the mean values of the 
3 expedments, 

T A B L E  1 

Activity of CycloseHne Against Various Microor- 
ganisms 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
II 
12 
13 
14 
15 

[Activity In 
Culture I 7/ml 

Staphyl. 209 
Staphyl. Wood 
B. coli 613" 
B. coli 35 
B. coli (resistant) 
Proteus OXjg 
B. pyocyaneum 
Sarclna lutea 
B. subtilis 
B. mycoides P-20 
B. typhi abd. 4446 
B. paratyphi A 299 
B. paratyphi B 42 
B. dys. Ftexneri 
B. dys. Sonne 714 

* iMmaty culture. 

62.5 
62.5 
31.2 
31.2 

~lot active 
2 ~  
250 

3.1 
2 ~  

31,2 
15.1 

125 
31.2 
31.2 
31,2 

As may be seen from Table 2, cycloserlne possesses 
a bacterlostatic action against ~tyc0bacterlum tubcrculosls, 
but this activity is not high and is Inferior to that of strep- 
tomycin, phthlvazid and PAS. The sensitivity of differ- 
ent tuberculosis cultures to cyclo-~erine Is not the ~ame. 
The culture bovinus 8 was found to be most sensitive to 
the drug, and experimental virulent strain. 

It must be mentioned flint cyclosertne i$ active 
also against freshly isolated human strains which are 
resistant to streptomycin, phdfivazid and PAS. D~lamle 
observations show the necessity of higher concentrations 
of cycloserine to suppress the growth of  the tuberculous 
culture during die later stages. For this reason we set 
up special experiments to ~tudy the inactivation of the 
drug. As a result of flmse experiments it was clear that 
on standing on an incubator at 3~*C for 8-10 day;, cyclo-  
serine loses about 25-3~o of its initial activity. 

We investigated the chemotherapeutic activity of 
the drug in white mice with hematogenous tuberculosis 
and guinea pigs with tuberculosis, 

For the experiment we used white mice weighing 
18-20 g. The anhnals were infected Intravenously with 
0.1 mg of the culture of bovinus 8. 

T A B L E  2 

Activity of Cyclosedne Against Myeobacterium Tuberculosis 

Strains 

B bovinus 8 
Human type 123 

�9 126 
�9 122 

BCG 

3acterial load in n',illions of m;.croorgaui~ms.per 1 ml of medit1__~k~L 
I =7 I s.s 

re• taken on daays 

" i " I I I ' I " I "~ I 
activity in ),/ml 

3.261 6.8 
6 6 I 17.5 

16,6 [ 41.6 
9.7 ] 14.9 
4.1 I 7.7 

13.9 
2,1.0 
55.5 
27.7 
14.7 

13.9 
No 

8.8 

3.5 
8.8 

22,2 
7.7 
3.2 

13.9 
22.2 

16.6 
li .l  

13.9 

Treatment began the day following infection, a dose of 0.5 mg of cycloserine pet mouse being given 
orally. The control and treated groups each comprised 15 mice .  The results of the experiments were assessed 
by the macroscopic change s in the lungs, the weight of the lungs and uhc number of tubercle bacilli in films 
taken from the lungs" Macroscopic changes ill die lungs and the number o f  bacilli in the lung films were de-  
dete-mined by the three-point system proposed by M, V. Trius [4]. In Table 3 are given the mean indices for 
both groups of animals. 

It follows from Table 8 that file drug does not show any very marked chemotherapeutic activity, al~bmtgh 
it must be noted that all the anhnals in the treated group were alive up to the end of the experiment. So,me 
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Some variatio:t Is also observed h~ . '  'udices of tlm macroscopic and bacterioscopic changes llt t|,e hmL~. Of 
the 15 control animals, seven died Izc,;;ecn tim gist and 29th days, while all tile mice of tim treated gro,p 
survived mid were killed with the remaining living control mice on the 30th day. 

The experiment to study tlle chemotherapentlc activity of cycloscrine oil guinea pigs with experimental 
tuberculosis was performed on 60 animals weighing 220-250 g, infected subcutaneously ill file region of the 
fight groin with 0.0001 mg of a culture of bovinus 8. 

TABLE: 3 

Index of the Macroscopic Changes, tile Weight of the Lt,nss and the Number 
of Tubercle Bacilli In Films of the Lung; in Treated and Umreated Mice 

Animals 

Treated 
Untreated (control) 

Mean index of 
nacroscopic 
.'hanges in the 
ung~ 

1.9 
2.3 

Mean weight ]Number of .tubercle 
of the lungs in ]bacilli in films from 

g ]the lungs (index} 

I 
530 ] I. 6 
568 ] 2.6 

According to the form of the treatment we divided rite guinea pigs into 5 grot,ps: groups I and III were 
treated with cycloserine at the rate of 5 mg Orally once dally; grofips If and IV were given 30 mg orally once 

-dai ly;  group V was the control. Treatment in groups I and II started 2 weeks after infection; in groups Ill and 
IV'. 5 weeks after. 

The following observations were made on the animals during th2 �9 .perimz:lt: weight, insFection of reac-  
tion at the site of infection and iii the regional lymphatic glands and tuberculin tests. All the animals were 
killed on the t lTth day after infection. Macroscopic chaqgea found at necropsy were assessed according to the 
system of Iu. K. Veisfeiler [1] .  

T A B L E  4 

Index of the Macroscopic Changes in the Lungs of Guinea Pigs 

Xlean index of 
Group of animals Treatment macroscopic changes 

I 
II 

I I I  
IV 
V (control) 

! tug 2 weeks after infection 
3 mg 2 weeks after infection 

mg 5 weeks after infection 
30 mg 5 wecks after infection 

16 
16,1 
16,5 
17 
15,3 

From observations on the animals during the experiment no difference was observed in either file time 
o f  appearance of tuberculin sensitivity or in die change in the weight of the treated and untreated animals. 
As is seen from Table  4, tile degree of  the macroscopic changes in tile animals of the different groups was also 
the same. 

Thus under the conditions of  this experiment, cyclosedne is ineffective in tile treatment of experimental 
tuberculosis in guinea pigs. 

Tim results show that cycloseHne has low toxicity tox~rards guinea pigs, since the animals which were in-  
fected with tuberculosis .tolerated well doses of the ot:der of 30 mg per guinea pig (100-150 me) over a pro- 
longed period - a b o u t  100 da]#. 
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As we l~now, D-t:ycloscrine obtained lit the U.S.A, by a biological tnethod Is active against ~tZcobaee 
tcriutn t,berculosls i, vitro [5, 9] but is not active In the treatment of cxpcrimelltal tuberculosis In mice and 
guinea pi,~ ['/, 10]. Nevertheless D-c),closcrine has been found to be a valuable drug iu the treatment of 
various forms of tubercu|osis in man [6, 8]. The reaso,s for this discrepancy between its chemotherapeutic 
activity in vitro and In vivo are not yet known. On the basis of these fil|diugs It is worth trying dl-c}'closerlne 
In ho,pital practice for the treatment of tuberculosit in man. 

S U M M A R Y  

Synthetic dI-cycloserine obtained at the Institute of Pharmacology and Chemotherapy of the USSR 
Academy of Medical sciences was tested in experiments in vitro. It was demonstrated that dlis preparation 
has a wide andmicrobic range of action towards gram positive; as well as towards gram 13egatlve microbes, 
such asB. typh ! abdominalis. B. parat)~hi "A"  et al. 

Dl-cycloserine has a bacteriostatic effect toward vario~ strains of mycobacterium tuberculosis which 
are sensitive or resistant to streptomycin, phthivazid and PAS. 

It was revealed that d:is preparation does not show any significant chemotherapeutic effect in experimen- 
tally im:liced hematogcnic tuberculosis in mice and tuberculosis in guinea pigs. However, its toxicity In pro- 
longed administration to guinea pi~ is very low. If kept in a thermostat during 8-10 days at a temperature 
of 37'C the preparation ts inactivited by 25 to 30~0. 
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