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 In our screening for cell-wall active antibiotics 
we came across a Streptomyces species HPL No. 
Y-28,209 whose culture filtrate showed poor 
antibacterial activity when tested against Es-
cherichia coli 9632 in the nutrient medium but 
very much enhanced activity when tested in the 

presence of cephalexin. The antibiotic isolated 
from the Streptomyces culture filtrate was found 
to be actithiazic acid. In this study, evidence is 

presented to show that synergism exists between 
cephalexin and actithiazic acid against E. coli 
9632 tested in nutrient medium. 
 To check synergism, tests were performed ac-

cording to the checker-board pattern in liquid 
medium. E. coli 9632 was grown overnight in 
nutrient broth consisting of beef extract (Oxoid) 
0.5y., Peptone (Shefield) 0.5%, glucose 0.25%, 
NaCI 0.5 %, pH 7 and diluted with fresh broth to 

give an optical density of 0.1 at 600 run. 0.1 ml 
of this inoculum containing 108 cfu was added to

3.9 ml of nutrient broth containing two-fold 

dilutions of one drug in combination with two 

fold dilutions of the other. The mixture was 

incubated at 37°C for 18 hours and then MIC 

values measured. MIC values for each agent 

alone were also determined separately. The 

isobologram of the combination of actithiazic 

acid and cephalexin tested by checker-board me-

thod is shown in Fig. 1. The FIC index') was 

around 0.3 indicating moderate synergy'). 

 Killing curve studies on E. coli 9632 were car-

ried out in nutrient broth at 37°C on a reciprocat-

ing shaker. Cephalexin and actithiazic acid were 

added at different stages of the growth cycle and 

the bacterial growth monitored by optical density 

measurements at 600 run. Figs. 2 and 3 show 

that E. coli 9632 can grow in the presence of either 

compound alone at the concentrations tested or 

when actithiazic acid in the combination is not 

present at the initiation of the growth. When 

actithiazic acid was added after 1 hour of bacterial 

growth, no synergism with cephalexin was observ-
ed. Cephalexin did not show such preferences. 

 Actithiazic acid is known to interfere with bio-

tin biosynthesis' •'). Recently, EISENBERG and 

HsIUNG5) have shown that actithiazic acid in-

hibits the enzymatic conversion of dethiobiotin 

to biotin in resting cell preparations. Although 

we do not have direct evidence to prove the role 

of actithiazic acid in the actithiazic acid-cepha-

lexin synergy, it is speculated that E. coli cells 

growing in the presence of actithiazic acid are 

deprived of biotin and grow as defective cells and 

thus become susceptible to much lower concentra-

tions of cephalexin compared to the E. coli cells

Fig. 1. Isobologram showing synergy of actithiazic acid and cephalexin against E. coli 9632. 

 Figures given in brackets are FIC index values.
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Fig. 2. Killing curves showing synergy of actithiazic 
 acid and cephalexin against E. coli 9632. 

   All additions were done at zero hour. No ad-
 dition (0); cephalexin 5 pg/ml (•); actithiazic acid 
 10 pg/ml (o); cephalexin 5 jig/ml and actithiazic 
acid 10 ,r9/ml (A).

Fig. 3. Killing curves showing synergy of actithiazic 
 acid and cephalexin against E. coli 9632. 

   Additions were done at the time indicated. No 
 addition (0); cephalexin 5 pg/ml at zero hour and 
 actithiazic acid 10 pg/ml at 1 hour (0); actithiazic 
 acid 10 pg/ml at zero hour and cephalexin 5 pg/ml 
 at 1 hour (o); cephalexin 5 pg/ml and actithiazic 
 acid 10 Eog/ml both at 1 hour (A).

growing normally in absence of actithiazic acid. 
This speculation is based on our observation that 
the synergistic activity is reversed by biotin and 
that actithiazic acid fails to show synergism when 
it is added after the cells have grown for 1 hour. 
Probably in the latter case, a sufficient pool of 
biotin is synthesized during this period to allow 
further growth to take place normally. The 
addition of actithiazic acid at this stage therefore 
does not result in any biotin-depriving effect to 
make the cells susceptible to low concentrations 
of cephalexin and hence does not exhibit synergi-
sm. The damage due to biotin deprivation pro-
bably leads to an alteration in the cell wall/cell 
membrane integrity of E. coli particularly its 
lipid component whose synthesis is known to be 
affected by nonavailability of biotin'). 
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