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   Rosamicin in vitro activity was compared with that of erythromycin and other antimicro-
bics against clinical urinary tract isolates, genital pathogens and Neisseria meningitidis. Al-
though the susceptibility or resistance to the two macrolides almost perfectly paralleled each 
other, the activity of rosamicin was greater than that of erythromycin against most species 
tested, including the Enterobacteriaceae, non-fermentative Gram-negative bacilli, N. gonor-
rhoeae, N. meningitidis and Haemophilus vaginalis. No differences were seen between the two 
against Staphylococcus aureus, and erythromycin was superior against Streptococcus pyogenes. 
Significant increased activity of both drugs was observed against Gram-negative bacilli upon 
alkalinization of the media. The differences between bacteriostatic and bactericidal levels 
of rosamicin were greater against Gram-negative bacilli than Gram-positive cocci. The effect 
of inoculum size on increasing the minimal inhibitory concentrations (MIC) of rosamicin was 
significant above inocula of 105 bacteria/ml, but not below this level. Dilution-zone size regres-
sion analyses showed good correlation with rosamicin, yielding suggested susceptibility break-

points of 1 ug/ml and 24 mm zone of inhibition with 15-,ug discs. The erythromycin regres-
sion analysis data in this study suggest that the NCCLS zone size criteria may be too low. 
The exquisite susceptibility of genital pathogens to rosamicin plus the pharmacologic concentra-
tion of rosamicin in prostate, urethra and vaginal secretions renders this drug worthy of further 
investigation for possible use in genital tract infections.

   The investigational macrolide rosamicin has an increased antimicrobic spectrum compared to 

erythromycin against most aerobic and anaerobic Gram-positive and Gram-negative bacteria, as well 

as chiamydiae1~8). Animal and human pharmacokinetic studies have demonstrated that rosamicin
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attains about one-half the serum levels reached by comparable doses of erythromycin, but it is concen-

trated in urethral, vaginal and prostatic tissue and secretions9, 10).Thus, the antimicrobic spectrum 

and pharmacology of rosamicin suggest its application to the therapy of genito-urinary tract infections. 

The following study was designed to: (1) Determine the minimal inhibitory concentration (MIC's) 

of rosamicin, erythromycin and ampicillin for clinical isolates of bacterial urinary tract pathogens 

at six institutions; (2) Determine the susceptibility of genital tract bacterial pathogens to rosamicin, 

erythromycin and other antimicrobics; (3) Assess the effect of pH and inoculum size on the MIC's 

of rosamicin and erythromycin against clinical bacterial isolates; (4) Determine the bactericidal concen-

trations of rosamicin and erythromycin against select bacterial isolates; and (5) Perform regression. 

line analyses for rosamicin with 15-,ug discs. 

                             Methods and Materials 

   Antimicrobics 

   Rosamicin was supplied in powdered form and in 15-,ug discs by Schering Corporation, Bloom-
field, NJ, and erythromycin estolate by Eli Lilly & Co., Indianapolis, Ind. The antimicrobics were dis-
solved in MUELLER-HINTON broth or agar in concentrations of 64 ,ug/ml with serial twofold dilutions 
to 0.06 ,ug/ml. The various broth dilutions of each drug were dispensed in 0.1 ml quantities in the 
wells of microdilution trays (Micro-Media Systems, San Jose, California or Cook Laboratory Products, 
Alexandria, Virginia). The agar dilutions of each drug were dispensed in 20 ml quantities in 90-mm 
Petri plates. The antimicrobic containing broth was stored at -20°C until placed into use, and the 
agar plates were stored at 4°C. 

   Bacterial Isolates 

   In the study of the comparative efficacy of rosamicin against urinary tract pathogens, the bacteria 
tested were consecutive clinical urinary tract isolates during a 45-day period from the laboratories of the 
Cleveland Clinic Foundation, Cleveland, Ohio, Kaiser Foundation Hospital, Portland, Oregon and 
Sacramento Medical Center, Sacramento, California (broth dilution), Northwestern Memorial Hos-

pital, Chicago, Illinois, St. Francis Hospital, Wichita, Kansas, and St. Vincent Hospital & Medical 
Center, Portland, Oregon (agar dilution). A total of 5,743 facultative and aerobic isolates were tested 
in this phase. Identification of these isolates was accomplished by the API system, replicator method11) 
and conventional biochemical and serological procedures. Four common quality control organisms 
were tested daily by each laboratory: Escherichia coli (ATCC 25922), Staphylococcus aureus (ATCC 
25923), Pseudomonas aeruginosa (ATCC 27853) and Streptococcus faecalis (ATCC 29212). Haemophilis 
vaginalis (25 strains), penicillin-susceptible Neisseria gonorrhoeae (50 strains), penicillin-resistant 
N. gonorrhoeae (52 strains) and N. meningitidis (70 strains) were selected from clinical isolates referred 
to the Center for Disease Control (CDC). The bacteria used in the studies on pH effect, inoculum 
size effect, bactericidal activity and disc diffusions regression analysis were clinical isolates submitted 
by the laboratories listed above. The latter studies were performed at CDC, Kaiser Foundation Lab-
oratory and Sacramento Medical Center. 

   Susceptibility Testing 

   Minimal inhibitory concentrations (MIC's) and minimal lethal concentrations (MLC's) by broth 
microdilution were determined by methods previously described12). MIC's by agar dilution were meas-
ured using a Steer's replicator13) as described previously14). In testing the susceptibility of H. vaginalis, 
fetal calf serum was added to the MUELLER-HINTON broth to a final concentration of 2%, and was 
incubated at 35°C for 48~72 hours. N. gonorrhoeae susceptibility testing was performed by agar dilu-
tion using proteose #3 agar with 1 % hemoglobin and 1 % KELLOGG'S supplement. 

   In assessing the effect of pH on antimicrobic activity, antibiotic-containing MUELLER-HINTON 
broth was adjusted with phosphate buffers to pH's of 6.4, 7.4 and 8.4 and the bacteria were tested 
simultaneously at each pH. In testing the effect of inoculum size on MIC's, bacterial inocula of 103,
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105 and 107 colony forming units (CFU's) were tested simultaneously. Disc diffusion susceptibility 

tests were performed by the method of BAUER, et al.15) and modified by the NCCLS16).

                                 Results 

                      Minimal Inhibitory Concentration 

Table 1 summarizes the results of the susceptibilities of clinical urinary tract isolates from six

Table 1. MIC's of rosamicin (R), erythromycin (E) and ampicillin (A) against 5,545 urinary tract isolates.

E. coli 

K. pneumoniae 

E. cloacae 

S. marcescens 

P. mirabilis M

. morgrarii 

Other (11 species) 
Enrerobacteriaceae 

P. aeruginosa 

Other (5 genera) 
Nonfermenters 

S. aureus 

S. epidernridis 

S. faecalis 

Other (10 species) 
Gram-positive isolates 

Total all isolates

No. of 
isolates 

2590 

 532 

  92 

  89 

 447 

  57 

 244 

 451 

  62 

 360 

 106 

 438 

  77 

5,545

R 
E 
A 

R 
E 
A 

R 
E 
A 

R 
E 
A 

R 
E 
A 

R 
E 
A 

R 
E 
A 

R 
E 
A 

R 

E 
A 

R 
E 
A 

R 
E 
A 

R 
E 
A 

R 
E 
A 

R 
E 
A

Cumulative % susceptibility at concentrations (leg/ml) of:

0.5 

<1 
<1 

3 

<1 

<1 
<1 
16 

<1 

2 

<1 

<1 

2 
2 
6 

89 
89 
17 

76 
65 
54 

38 
26 
20 

68 
69 
84 

11 
10 
5

2 

2 

1 41 

<1 
<1 

<1 

85 

3 

1 

5 

<1 
<1 
<1 

5 
5 

97 
90 
45 

84 
73 
68 

76 
73 
98 

77 
75 
95 

16 
14 
39

4 

4 
1 

69 

<1 
<1 1 

1 <1 

89 

24 

1 

7 1 
1 

8 

9 

98 

48 

86 
74 
69 

78 
79 

100 

77 
100 

17 
15 
56

8 

27 
3 

76 

8 

3 

1 

9 2 

1 
<1 
90 

2 

18 

2 
1 

20 
10 
19 

98 
92 
55 

87 

81 

79 
80 

78 
79 

29 
16 
60

16 

80 
6 

78 

14 

17 

4 

28 

12 

7 

2 
1 

91 

13 
1 

28 

4 
2 
1 

53 
31 
31 

99 
92 
66 

88 
75 
93 

80 
80 

80 

56 
18 
64

32 

95 
27 
81 

74 
6 

53 

33 
1 

40 

65 

15 

15 
1 

92 

16 

31 

48 

3 
46 

11 
5 
2 

68 
55 
48 

76 

78 
97 

81 
81 

74 
30 
71

128 

99 
95 
83 

98 
82 
81 

100 
31 
53 

97 
36 
36 

98 
7 

93 

97 
12 
60 

97 
41 
66 

75 
22 
4 

92 
78 
65 

93 

83 
97 

83 
82 

81 
87 

96 
74 
77
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Table 2. MIC's of rosamicin (R), erythromycin (E), ampicillin (A), penicillin-G (P), tetracycline (T), cefoxi-
   tin (C), spectinomycin (S), minocycline (M), and rifampin (Ri) against H. vaginalis, N. gonorrhoeae and 

   N. meningitidis.

  Organism (No) 
      drug 

H. vaginalis* (25) 

N. gonorrhoeae** 
 (50) 

(P-susceptible) 

N. gonorrhoeae** 
 (52) 

(P-resistant) 

N. meningitidis** 
 (70)

R 
E 
A 
P 
T 

R 
E 
P 
T 

C 
S 

R 
E 
P 
T 
C 
S 

R 
E 

P 
M 
Ri

Cumulative % susceptible at concentrations (leg/ml) of:

0.015

4 

 32 

 12 
2 

3 

7 

 31

0.03 

2 
36 

18 
12 

16 

71 

62

0.06 

32 
4 

56 

28 
 18 

83 
3 

97 

83

0.12 

 68 
 88 
 68 
 88 

90 
26 
70 

4 
32 

73 
38 

96 

99 

89

0.25 

 92 
 96 
 84 
 96 

100 
70 
80 
42 
66 

98 

8 

99 
13 

96

0.5 

100 
96 

100 
16 

90 
98 
72 
80 

100 
54 

18 
34 

100 
70 

99

1.0 

100 

24 

96 
100 

92 
98 

80 
2 

44 
72 

97 
100 
49 

100

2.0 

100 

100 

100 
100 

100 
6 

82 
98 

99 

100

4.0 

16 
100 
100 

100

8.0 

2

16 

28 

98 

100

32 

40

64 

96

128 

100

* Range of drug concentrations tested: 0 .12~128 /eg/ml 
** Range of drug concentrations tested: 0 .015~16 /tig/ml

laboratories to rosamicin, erythromycin and ampicillin. Although the isolates tested by agar dilution 

and broth dilution were slightly different, the mean MIC's for each species were almost invariably 

within one dilution of each other. Consequently, the results of both methods are summarized as one 

in Table 1. Against Gram-negative isolates, ampicillin showed greater activity than the two macrolides, 

and rosamicin was more active than erythromycin. Against Gram-positive isolates no significant 

difference in activity was observed between rosamicin and erythromycin. Both drugs were more active 

than ampicillin against Gram-positive bacteria other than enterococci. At 2 ,ug/ml, less than 5 % of 

Gram-negative isolates were susceptible to rosamicin, but greater than 80% of Gram-positive bacteria 

were susceptible. 

   The genital pathogens N. gonorrhoeae and H. vaginalis were found to be highly susceptible to rosa-

micin, as summarized in Table 2. One hundred percent of penicillin-susceptible N. gonorrhoeae, 98% 

of penicillinase-producing gonococci and 92% of H. vaginalis were inhibited by 0.25 ,ug/ml of rosa-

micin. Rosamicin was significantly more active than erythromycin against gonococci, but no difference 

between the two drugs was observed against H. vaginalis. 

                            pH and Inoculum Size Effect 

   The effect of pH on the activity of rosamicin was minimal with Gram-positive bacteria, but a two 

to fourfold increase in activity was observed with Gram-negative bacteria when increasing the pH 

from 6.4 to 8.4 (Fig. 1). A similar effect was observed with erythromycin. 

   Inoculum size had a marked effect on both rosamicin and erythromycin MIC's, particularly
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Fig. 1. Effect of pH on susceptibility of representative bacteria to rosamicin. 

       Bacterial MIC's shown are: Strep. pneumoniae, Staph. aureus, E. coli, K. pneumoniae, S. 

   marcescens, P. mirabilis, Aeromonas, P. aeruginosa, and A. calcoaceticus var. anitratus. Num-

   bers in parentheses are numbers of isolates tested.

pH 6.4 pH 7.4 pH 8.4

S. pneumoniae(20) S. aureus(63) E.coli(29)

K. pneumoniae 

    (28)
S. marcescens 

     (42)
P. mirabilis (26)

&hydrophila (10) P.aeruginosa (71 )

Acinetobacter 
    (14)

Concentration (jig/ml)

Fig. 2. Effect of inoculum sizes of 107, 105 and 103 
 CFU/ml on susceptibility of 10 strains each of 
 Staph. aureus, Staph. epidermidis, E. coli, and S. 

  marcescens to rosamicin.

107105

103

S.aureus S epidermidis

E.coli S. marcescens

Cmcentration ()ig/ml)

when increasing the inoculum from 105 to 107 

CFU/ml (Fig. 2). The difference in MIC's were 

usually greater than fourfold when inoculum size 

was increased from 105 to 107 CFU/ml, but bet-

ween inocula of 103 and 105 CFU/ml the MIC 

differences were often negligible or non-existent. 

      Minimal Lethal Concentrations 

   The difference between MIC's and MLC's 

of rosamicin and erythromycin with most or-

ganisms was not striking. For many organisms 

this could not be assessed adequately because 

the MIC's were already at the highest concentra-

tion tested. Ten Serratia marcescens strains, for 

example, were all inhibited by 32 1tg/ml of rosa-

micin, but only 40% were killed by 64 pg/ml 

(Fig. 3). For 10 strains of Staphylococcus aureus, 
however, 1000//o were both inhibited and killed 

by 1 pg/ml of rosamicin (Fig. 3).

                Broth Microdilution/Disc Diffusion Comparison 

The comparative endpoint distribution of rosamicin and erythromycin disc diffusion zone sizes
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Fig. 3. MIC and MLC of rosamicin against Staph. 

 epidermidis and Serratia marcescens at pH 7.4 with 

 105 CFU/ml inoculum.

MIC

MLC

S. epidermidis

S. marcescens
MIC

MLC

(pg/ml)

Fig. 4. Regression curves for rosamicin and ery-

thromycin.

Rosomicin (15yg disc)

Erythromycin (15yg disc)

Zone diameter (mm)

and broth microdilution MIC's at pH 7.4 is 

displayed in Fig. 4. The correlation coefficient 

for the rosamicin analysis was 0.93 and that for 

the erythromycin was 0.97. The y intercepts ex-

pressed in Toga scale were 12.7 and 11.9 for rosamicin and erythromycin respectively.

                                    Discussion 

   The following results of the current study confirm those of previous reports on rosamicin: (1) 
The in vitro activity of rosamicin did not differ significantly from that of erythromycin against S. 
aureus1,6); (2) Erythromycin in vitro activity was greater than that of rosamicin against S. pyogenes17); 

(3) The in vitro activity of rosamicin was superior to that of erythromycin against Enterobacteriaceae1,2), 
and non-fermentative Gram-negative bacilli2,6); (4) The effect of increasing pH on enhanced in vitro 
activity of rosamicin1,2) was comparable to that of erythromycin18,19). 
   The effect of inoculum size was significant with inocula 2 logs above 105 CFU/ml, but was minimal 

with inocula 2 logs below this concentration. Consequently, inocula greater than the standard 105 
CFU/ml may result in false high MIC's with both rosamicin and erythromycin. The MLC'S of both 
drugs were only slightly increased over the MIC's against Gram-positive isolates, but a much greater 
difference between these two values was observed with Gram-negative isolates. It appears, therefore, 
that rosamicin may have significant bactericidal activity against Gram-positive isolates. 

   Regression line analysis of rosamicin, using the 15-pg disc showed a clear breakpoint at 24 mm 
zone size. Organisms with rosamicin MIC's of 1 ag/ml or less had zones of inhibition of 24 mm or 

greater, whereas those with rosamicin MIC's of 2 ,ttg/ml or greater had zones of less than 24. A sus-
ceptible level of 1 ag/ml would be reasonable for genital isolates, since this level is readily achieved 
in the prostate, urethra and vaginal secretions. But such a breakpoint would be completely inap-

propriate for achievable serum levels. For levels below 1 ,ug/ml our data showed no zone size differ-
entials with the 15-,ug disc. Using the 24 mm zone breakpoint for the 280 on-scale bacteria tested, 
there were two very major discrepancies (2 isolates with rosamicin MIC of 2 ,ug/ml had zone sizes 
of 25 and 26 mm) and no major discrepancies. 

   We were unable to adequately assess the current NCCLS zone size criteria for erythromycin be-
cause there were only 2 isolates in our series inhibited by 2 ag/ml of erythromycin-the current NCCLS 
susceptibility breakpoint for MIC's. For isolates with MIC's of 1 ,ug/ml or less, there were no discrep-
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ancies with the NCCLS zone size criterion of > 18 mm. But there were numerous discrepancies with 
organisms inhibited by 4 pg/ml (6 minor and 1 very major), 8 pg/ml (6 minor and 3 very major) and 
16 Itg/ml (3 minor and I very major). Thus, of 48 isolates inhibited by 4 to 16 pg/ml of erythromycin 
there were 15 (31 %) minor and 5 (10%) very major discrepancies. In our hands, the current NCCLS 
zone size breakpoints for erythromycin were not appropriate, but because of the scarcity of isolates 
inhibited by t and 2ltg/ml of erythromycin, we are unable to suggest improved breakpoints at this 
time. 
   Cross susceptibility and resistance between rosamicin and erythromycin was almost 100% when 
susceptibility breakpoints of 0.5 pg/ml (or 0.1 pg/ml) for rosamicin and 2 pg/ml for erythromycin were 
used. Of all isolates we studied, only 2 strains of H. vaginalis showed discrepancies-both being sus-
ceptible to erythromycin (MIC's-0.25 pg/ml) and resistant to rosamicin (MIC's-2.0 fig/ml). Dis-
crepancies between the erythromycin and rosamicin 15 /tg disc zone sizes reflected identically the 
discrepancies between the erythromycin zone sizes and MIC's discussed above. It appears that either 
drug may be tested alone as a representative of both macrolides when utilizing dilution methods, 
but revised zone size criteria must be established before recommending the same for the disc diffusion 
method. 
   Rosamicin demonstrated good in vitro activity against N. meningitidis-comparable to that of 
rifampin. Ninety-six percent of isolates were inhibited by 0.12 pg/ml. Its potential role in the treat-
ment of meningococcal pharyngeal carriers, however, remains speculative since rosamicin levels in the 

pharynx have not been reported to date. 
   The published pharmacokinetic studies to date on rosamicin are relatively sparse9,10), but a reason-
able peak serum level after ingestion of a 250-mg dose appears to be 0.5 pg/ml. Since only about 10% 
of all clinical urinary tract isolates in this study were inhibited by this level of rosamicin, it would 
appear that this drug offers little promise in the treatment of systemic Gram-negative or upper urinary 
tract infections. Assuming a peak urine concentration of 16 pg/ml of rosamicin (30x peak serum 
levels), 80% of E. coli, but only 54% of all Enterobacteriaceae isolates in this study would have been 
inhibited by this level at a pH of 7.4. Even by further alkalinizing the urine to a pH of 8.4, which 
would essentially halve the MIC's, the urine levels would not reach the 5~10 times the MIC generally 
recommended for urinary tract infections. In view of the many currently effective urinary tract anti-
microbics, we find little to support further studies for this drug in the area of urinary tract infections. 

   In the arena of genital infections, rosamicin offers considerable promise. First, the drug is selec-
tively concentrated in the prostate, urethral and vaginal secretions-up to thirty times serum levels9,10). 
Secondly, the major genital pathogens are extremely susceptible to rosamicin. In previous reports5,8), 
as well as the current study, 100% of both beta-lactamase positive and negative N. gonorrhoeac were 
susceptible to rosamicin at levels of 0.5 pg/ml or less. Ninety-two percent of H. vaginalis strains were 
susceptible to 0.25 ,ttg/ml of rosamicin, with two strains requiring 2.0 /cg/ml. One hundred percent of 
thirty clinical isolates of Chlamydia trachomatis were inhibited by 0.1 ,ag/ml of rosamicin7). In view of 
these data we conclude that rosamicin merits clinical investigation in the treatment of gonococcal 

genital infections as well as non-gonococcal urethritis. 
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