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Q-carbamyl-D-urine, I?& -Co-O-CA, -CR(#tr, MUOH, was ffrmt irofated from 

a Streptomyce8 by Rag- et al ( 19515) s Sktpaer at al <1956) qmtheeized the 

L-iscmer, which was reported to inhibit puriue biosynthesis as a glutmine au- 

tagonist I In the course of screeuing for new antibiotic8 in ow laboratory, 

0-carbamyl-D-serine was obtainad from a culture filtrate of a Streptoaycee and 

a reversal of the activity by D-alanina was obaenred. Further studieo raveal- 

ed that it inhibits the bfoqmthesie of bacterial cell war1 as described with 

penicillin, D-4-aaWo-3-isoxaeolidone,~ baeitraein, novobiocin and vancemyci~~ 

Wusal of the antibacterial activity of Gcarbamyl-D-reriue by Palanine: 

kiao acids and glutaaine were tested for the effect@ of autagonfrirg the in- 

hibitory activity of O-carbmyl-D-serine by a cylinder plate method, using 

Batillus subtilir PC1 219 as a te#t organima. The ager plate, containing the 

bacterial seed, was added with amino acid or glutioine to gin the conwntra- 

tion of 0.25 or 0.5 at&i. The solution of 0-carbamyl-D-aerine at the eoncau- 

tratiou of 0.25 or I u&al uaa placed in thb cylinder. The diaeterrr of the 

inhibitory zones were compared with tho8e in the plate, free of amine acid or 

glutaaine. The nmdim~ employed was a gluooruaimeral agar. 

The antimicrobial activity iabf O-carbamyl-D-sex&e use markedly reversed 

by D-alanine, but was not signtficuntly affected by glycine, L-alauine, L- 

seriue, L-glutamic acid, L-lysine or L-gLutamine. Zogu of partial iahibi- 

tion were observed fn D-alanine-containing agar plates. The results are pre- 

aented in Table 1. 
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Table 1. Effects of aaino acids and glutamine on the antibacterial activity 
of 0-earbsmyl-D-serine. 

Metabolite 0-carbamyl-D-serine (in the cylinder) 

(in the agar plate) 1 wlm 0.25 lug/ml 

35.5 zmll 23.5 mn 
glycine. 0.25”mg/r51 34.5 22.5 
L-alanine 23.0 
tserine ” ii:: 23.5 
L-glutamic acid w 24.5 
L-lysine ip,:: 25.0 
L-glutamine n 36.0 23.5 
D-alanine li.0 :;;A; 0 (18.5) tt 0.5 rag/ml . 0 

The number represents the diameter (am) of the inhibitory zone. The 
number in the bracket shows the zone of partial inhibition. Test organism: 
Bacillus subtilis PCI 219. Medium a glucoae-miueral agar. 

Inhibition of incorporation of DL-glutmate-3,4- ‘*C into the cell valL frac- 

tion of B. subtilisl A culture of B. subtilis PC1 219 gram in a glucose- 

glutmate-mineral madium was harvested while in the logarithmic phase of grow 

th, washed and resuspanded in a similar fresh medics. The bacterial suaspen- 

sions uere incubated at 30° for 30 minutes with DL-glutmste-3,4-wC (0.5 

p&al) in the presence or abaeuce of O-carbamyl~D-seriue (0.4 n&l) orbeusyl- 

penicillin (2 u/ml). DL-glutamate-3,4- *C with specific activity of 3.1 m&M 

was obtained from N. V. Philips-Duphar, Amsterdsm, Rolland. After fractiona- 

tion by Schneider’s procedure, the hot acid-insoluble fraction was digested 

by tryprin. The radioactivity of the trypain-digestible (protein) fraction or 

the trypsin-indigestible (cell wall) fraction was detenninad in a gas-flow 

counter and corrected for self-absorption, 

The incorporation of “C-glutamte into the c&l wal4 fraction was defi- 

nitely inhibited by the presence of O-carbmayl-D-serine but that into the 

protein fractfon was slightly affected. he maam tendency was observed with 

bemsylpenicillin. A similar result was obtained in the same sort of experi- 

ments using Staphylococcus aureus 209P. The results are swsarieed in Table 2. 



Vol. t 2, No. 1, 1963 BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS 

Table 2. Effects of O-earbmyl-D-sugar on incorporation of Dbglutute-3, 
4- “C iato cell wall or into protein in Bscillus subtilis aud in 
St8phylococcus aureus. 

_~ 
Autibiotiw - B. subtilis s. mIreus 

Cell wall 1 Protein C&l lmll Protein 
- 705 6780 I020 3270 

O-car~l~D48rint 
0.4 lag/ml 297(58) 6030(11) 660&S) 2970(g) 

B-y-j:o 32404) S580(17) 50(95) 2960(6) 

The ansaber represents ep)ml of the culture. The amber in the bracket 
shows X inhibition. 

iiccmnlation of intrab8cterirl #-mylamino sugar in the premace of O-carbmyl- 

D-urine: When O-carbauyl-D-serine was added to early loguitlmuic cultures of 

B. subtilis PC1 219 at the concentration of 200 &ml, analpi of the acfd- 

soluble fraction of the bmtuia revealed an intracellular accparrlation of 

I-acylimino sugar aver a period of 90 minutas. W-acylrino sugar was detu- 

mined by the mstbod of Reissig et al (1955). Puallal expsrimsnts with D-4- 

m&Kb-3-i soxasolidcrm were carried out for camprison, and sihlu remits 

vnre observed. l!lm results are illustrated in Figure 1. 

Ff@me 1. Intracellolu acctoul~tion of hacylrtno sugar in 8. subtllis. 

w/IO ml 
of the culture 

100 

SO 

D-k-~iti44 soxasolidlmel 100 p&l 

/* 

. 

/. 

* 
O-cubamyl-D-seriae 200 &ml 

. 

l Ho mtibiotiy 
.  

30 60 96 minutes 
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It is conspicuously demonstrated by the above experiwta that O-carbamyl- 

D-serine inhibits the bacterial cell wall form&ion as a D-alaqjne antagonist. 

The effect appears to be attributed to the structural relationship of the snti- 

biotic to D-alar&m, a component of the bacterial cell wall. 

Skinner et al (1956) reported that 0-carbsmyl-L-serine inhibits purine 

biosynthesis as a glutmine antagonist. However, the antibacterial activity 

of the D-isomer was not reversed by glutamine. It seems interesting that the 

biochemical basis for the activity of 0-carbamyl-D-serin is 

ent fran that of the L-isomer, altkough both isomers exhibit 

activity. 

cmpletely differ- 

antibacterial 
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