
In-vitro activity of erythromycin 
for the mycobacterium tuberculosis 

Sevim BAVBEK, Onur SAYGUN, Sevda ÖZDOĞAN, Nezihe SAYGUN 

Dept of Chest Dis. Medical School of Ankara University, A N K A R A - T U R K E Y 

In-vitro activity of the erythromycin and standard tuberculosis drugs [streptomycin (SM), isoniazid (INH), ethambutol 
(EMB), rifamycin (RIF), thiasetazon (TH)] against 34 clinic isolates of myobacterium tuberculosis were studied by 
standard proportion method on Lowenstein-Jensen medium. The minimal inhibitory concentration (MIC) of erythromycin 
for 50% and 90% of the strains were 16 and 111.5 mg/L respectively. The strains were typed by standard biochemical 
methods. One of the strains was non tuberculosis mycobacterium Runyon Group III. The nontuberculosis mycobacterium 
was resistant against standard tuberculosis drugs and all the concentration of erythromycin. The cross-resistance was 
not seen between erythromycin and standard tuberculosis drugs. Because of high MIC values obtained erythromycin 
wouldn't be effective on mycobacterium tuberculosis. [Turk J Med Res 1993; 11(2): 59-61] 
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R e s i s t a n c e aga ins t the s tanda rd tubercu los i s (tb) d rugs 
ca l l s the n e c e s s i t y o f an t i tubercu lous agen ts . So the 
n e w r e s e a r c h e r s a re f o c u s e d o n n e w ant i tubercu lous 
a g e n t s w h i c h h a s a n ef fect o n the b i o s y n t h e s i s o f 
myco l i c a c i d , a rab inoga lac tan , pep t idog lycan , m y c o b a c -
tin without a n y d i ve r se effect on the nonbac te r ia l f lora 
(1). T h e invitro s t ud ies in the t reatment of d rug res is 
tant tb a r e thought to be sat is factory by the c o m b i n a 
t ion of a n s a m y c i n (r i fabutin)), f l o roc ino lon (o f loxac in , 
c ipro f loxac in) a n d the inhibitor o f be ta l a c t a m a s e c o m 
b ined by b e t a l a c t a m e ant ib io t ics (2-14). P r e v i o u s l y , 
the invitro act iv i t ies of ant ib iot ics u s e d in non -spec i f i c 
in fect ions a r e s tud ied for the m y c o b a c t e r i e s a n d s o m e 
o f t h e m a r e w i d e l y u s e d i n c l i n i c s ( 4 , 5 , 1 5 - 2 1 ) . 
E r y t h r o m y c i n i s an ant ib io t ic w h i c h i s ob ta ined f rom 
the s t r e p t o m y c e s ery th reus s t ra in . I t is e i ther in wh i te 
or ye l low crys ta l form w h i c h is so lub le in 1/5 a l coho le 
ch lo ro fo rm, e thy l a l c o h o l e , a n d 2 M hyd roch lo r i c a c i d 
(The c h e m i c a l fo rms a re ; sal t , b a s e a n d ester ) . T h e 
ac id i ty o f t he s t o m a c h c a u s e s the c l e a v a g e o f th is 
c o m p o u n d w h i c h h a s a half life of 1.2-4 hours a n d i t 
i s t ightly b o u n d to the p l a s m a pro te ins (64 .5±0 .4%) . 
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T h e total d o s e for a d a y is 1 0 0 0 - 1 5 0 0 mg a n d i t c a n 
be d iv ided into 2 or 3 d o s e dur ing a d a y (22-24). 

T h e p u r p o s e of th is s tudy is to invest igate the in
v i t ro act iv i ty o f e r y t h r o m y c i n for t he m y c o b a c t e r i u m 
tubercu los is . 

MATERIALS AND METHODS 
T h e invitro activity of the e ry th romyc in [the es te r fo rm 
(ethyl succ ina te ) ] o b t a i n e d f rom A B F A R İ lâç S a n a y i 
T A Ş w a s tes ted o n 3 4 c l in ic i so la tes . T h e L o w e n s t e i n -
J e n s e n m e d i u m hav ing d rug concent ra t ion as 8 , 
16, 32 , 6 4 a n d 128 m g / L w e r e p r e p a r e d sepera te l y . 
S tanda rd proport ion m e t h o d w a s u s e d for the s e n 
s i t iv i ty tes t (25) . F u r t h e r m o r e the s e n s i t i v i t y o f a l l 
s t ra ins aga ins t e ry th romyc in a n d other s tanda rd 
t ube rcu los i s d rugs ( S M : 4 - 8 m g / L , I N H : 0.2-1 m g / L , 
E M B : 2-4 m g / L , T H : 2 - 4 m g / L , R I F : 2 0 - 4 0 mg/L) w e r e 
t e s t e d . A l l cu l tu res w e r e i n c u b a t e d a t 3 7 ° C fo r 3 -4 
w e e k s a n d s t anda rd b i o c h e m i c a l tes ts w e r e u s e d i n 
typing (26). 

RESULTS 
T a b l e 1 s h o w s the resu l ts o f 34 c l in ic i so la tes . T h e 
s t ra ins we re inhibi ted 15 (44%), 8 m g / L , 17 (50%), 16 
m g / L , 20 (59%) , 3 2 m g / L , 2 6 (77%) , 6 4 m g / L a n d 3 2 
(94%) 128 m g / L b y e r y t h r o m y c i n . T h e m i n i m a l i n 
hibitory concent ra t ion w a s de f i ned as the last amoun t 
that inhibits the growth of the bac te r ies (MIC) . 
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Table 1. In-vitro suscept ib i l i ty of tubercu los i s strain to 
e ry th romyc in 

Erythromycin Susceptible strain 
concentrations Rates 
(mg/liter) Number (%) 

8 15 44 
16 17 50 
32 20 59 
64 26 77 
128 32 94 

T h e d rug concen t ra t ion that inhibit the 5 0 % a n d 
9 0 % o f the s t ra ins w e r e n a m e d a s M I C 5 0 a n d M I C 
90 r e s p e c t i v e l y . A c c o r d i n g t o the s ta t i s t i ca l r e s u l t s 
t he re w a s a s i gn i f i can t l i nea r re la t i on b e t w e e n the 
e ry th romyc in concent ra t ion a n d inhibit ion ratio ( r -0 .98 , 
r 2 - 0 . 9 6 , t -3.18, p<0.05). R e g r e s s i o n a n a l y s i s ind ica ted 
that M I C 50 as 16 m g / L a n d M I C 90 as 111 .5 mg/ l i ter 
(F igure 1). T h e typ ing resul ts , a l so ind ica ted that o n e 
o f the 34 s t ra ins w a s non tubercu los is m y c o b a c t e r i u m 
( R u n y o n G r o u p III) a n d the res t w e r e h u m a n t ype . 
Bo th non tubercu los i s strain a n d one o f the h u m a n type 
s t ra ins h a d res i s t ance aga ins t all different c o n c e n t r a 
t ions of e ry th romyc in . 

T h e e ry th romyc in resistant non tubercu los i s s t ra in 
h a d res i s t ance aga ins t SM 4 mg /L , INH 0.2 mg/i l ter, 
E M B 2 mg/l i ter, TH 2 mg/ l i ter a n d R T F 40 mg/ i l ter . 
H o w e v e r in the h u m a n type non tubercu los i s strain h a d 
a res i s t ance to R I F a n d sens i t i ve t o S M , I N H , E M B and 
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Figure 1. In-vitro activity of erythromycin for the mycobacte
rium tuberculosis. 

T H . T w e l v e s t r a i n s h a d R I F , t w o s t r a i n s h a d 
S M + I N H + R I F , two s t ra ins h a d T H + I N H + R I F a n d o n e 
s t ra in h a d I N F + R I F r e s i s t a n c e but t he o t h e r s w e r e 
sens i t i ve . 

DISCUSSION 
Ery th romyc in h a s b e e n mos t l y u s e d i n cu r i ng in fec
t i ous d i s e a s e wi th n o n s p e c i f i c c a s u s e s . I n the 6 0 7 
pat ients with a c n e 2 x 5 0 0 m g / d a y ora l d o s e has b e e n 
u s e d dur ing s ix month without a n y se r i ous d i ve rse ef
fect (22). F o r the non - tube rcu los i s mycobac te r i a l in fec
t ions, e ry th romyc in w a s u s e d a n d g o o d resu l ts w e r e 
o b t a i n e d . C o l l i n s a n d U t t e y s h o w e d t h e e f f ec t o f 
e r y t h r o m y c i n i n m y c o b a c t e r i u m c a n s a s i i , m y c o b a c 
ter ium x e n o p y , m y c o b a c t e r i u m for t iu tuma (27). Fur ther 
more H a n s o n e t a l cu red their pat ients with the c o m 
binat ion of ery thromyc in a n d t r imethopr im (28). G u e s t 
e t a l cu red an 83 y e a r s o ld m a l e pat ient hav ing lung 
i n f e c t i o n s d u r i n g 11 m o n t h s , w i t h ( 3 x 5 0 0 m g / d a y ) 
ery thromyc in (29). H o w e v e r there a r e on ly few n u m b e r 
of r e s e a r c h e s for the effect of e ry th romyc in on tuber
cu los i s . G e v a u d a n e t a l s tud ied 41 s t ra ins (15 tb a n d 
26 non-tb) and de tec ted the M I C va lue o f e ry th romyc in 
as 32 mg/ l i ter wi th a r a n g e o f 1 6 - 1 2 8 mg/ l i ter . F o r 
n o n - t b s t r a i n s s u c h a s m y c o b a c t e r i u m a v i u m , 
c h e l o n a e , for tu i tum, c a n s a s i i , m a r i n i u m a n d x e n o p y ; 
M I C v a l u e s we re 16, 64 , 8 , 1 m g / L respec t i ve ly (5). 
G o r z y n s k i et a l s e a r c h e d the effect of c la r i th romyc ine 
on tb a n d c o m p a r e d this effect wi th q u i n o l o n e s a n d 
s u g g e s t e d the M I C v a l u e o f e r y th romyc ine for tb as 
greather than 10 m g / L but couldn ' t g i ve exac t v a l u e s 
for M I C 5 0 a n d M I C 9 0 . H o w e v e r c la r i t romyc in w a s 
m o r e e f fec t i ve t han e r y t h r o m y c i n , but l e s s e f fec t i ve 
than qu ino lones (30). 

In our s tudy, the M I C va lue for the tb w a s in a c 
c o r d a n c e with o ther s tud ies . Af ter the oral app l ica t ion 
of 2 g e ry th romyc in , the s e r u m concen t ra t ion w a s 1.37 
mg/l i ter (0.3-2.6 mg/l i ter) a n d in the b ronch ia l sec re t ion 
i t ' s c o n c e n t r a t i o n w a s 0 . 5 9 m g / l i t e r ( 0 . 1 2 5 - 2 . 4 9 
mg/ l i ter) (31) . A s s e e n f r om t h e s e r e s u l t s the M I C 
v a l u e s for the tubercu los i s cou ldn ' t be r e a c h e d by the 
rout ine d o s e s , so the in-vitro a n d in-vivo d o s e s w e r e 
di f ferent. F i na l l y i t w a s c o n c l u d e d that e r y th romyc in 
w a s not ef fect ive on myobac te r i um tube rcu los i s . 

Eritromisin'in t ü b e r k ü l o z basili üzer ine 
in-vitro etkisi 

Eritromisin'in tüberküloz (tb) basilinin 34 klinik izo-
latı üzerine in-vitro etkisi Lövvenstein-Jensen be-
siyerinde, standart proporsiyon yöntemi ile araştı
rıldı. Minimal inhibisyon konsantrasyonu (MIK) 
değerleri MIK50 16 mg/liter, MIK90 111.5 mg/liter 
olarak saptandı. Eritromisin ile birlikte standart tb 
ilaçları da (SM: stremptomisin, INH: isoniazid, 
EMB: etambutol, TH: tiasetazon, RIF: rifampicin) 
test edildi. Standart biyokimyasal testlerle tip tayini 
yapıldı. Klinik izolatlardan birisi non-tb (Runyon 
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Grup III)- Diğer 33'ü insan tipi idi. Non-tb suş, stan
dart tb ilaçları ve eritromisin'in kullanılan bütün 
konsantrasyonlarına dirençliydi. İnsan tipi basiller
den 17 suş bütün ilaçlara duyarlı, 12 suş sadece 
RIF'e 2 suş SM, INH, RIF, 2 suş TH, INH, RIF, 1 
suş INH, RIF'e dirençli bulundu. Eritromisin ile 
standart tb ilaçları arasında çapraz direnç buluna
madı. Elde edilen yüksek MIK değerleri nedeniyle 
eritromisin tb basili üzerinde etkili olamayacağı ka
nısına varıldı. 

[Türk J Med Res 1993; 11(2): 59-61] 
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