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Diffuse pan bronchiolitis (DPB) is a common
inflammatory airway disease in Asian countries'?.
Recently, the prognosis for DPB has been improved
significantly by long-term and low-dose treatment of 14-
membered ring macrolide antibiotics such as erythromycin
(EM), clarithromycin (CAM) and roxithromycin (RXM)>*.

Anti-inflammatory mechanisms of macrolide antibiotics
include the down-regulation of inflammatory cytokines
and lymphocytes. EM and azithromycin (AZM), a 15-
membered ring macrolide antibiotic that has clinical effect
in the treatment of DPB, were shown to inhibit neutrophil
functions in human peripheral blood of chemotaxis and

active oxygen generation in vitro”. EM was also shown to

THE JOURNAL OF ANTIBIOTICS

pp- 1219 — 1222

exhibit a prophylactic effect on lung injury in vivo by using
a bleomycin-induced acute lung injury model in rats®.
Previously, we discovered a strong gastrointestinal
motor-stimulating (GMS) activity of EM and its non-
antimicrobial derivatives™® and proposed the generic name
‘motilide’ for a series of macrolides with this motilin-

9~12) Furthermore, we studied the

agonistic  activity
suppressive effect of a pre-inflammatory cytokine,
interleukin (IL) -8 release of EM, CAM and eight EM-
derivatives in a human bronchial epithelial cell line'®. IL-8
release was potently suppressed by CAM and two EM
derivatives that had no or weak antibacterial activity.

‘Here we studied the anti-inflammatory effects of EM,
CAM, RXM, and four non-antimicrobial EM-derivatives
(Fig. 1) by examining inhibitory activity on rat leucocyte
chemotaxis and describe the structure-activity relationships.

Male 6~8 week old Sprague-Dawley rats were injected
with 10ml of saline containing 1% of casein
intraperitoneally. After 16~18 hours, the ascites and
erythrocytes were removed by hypotonic lysis. Leucocytes,
thus obtained, were suspended in RPMI-1640 medium with
10% FBS to make a suspension of 2X10°cells/ml for
preincubation mixture.

Seven 14-membered ring macrolide compounds, EM,
CAM, RXM, 8,9-anhydroerythromycin A 6,9-hemiacetal
(EM201), de(N-methyl)-8,9-anhydroerythromycin A 6,9-
hemiacetal ~ (EMS522),  de(N-methyl)-N-isopropyl-8,9-
anhydroerythromycin A 6,9-hemiacetal (EM574), and 8,9-

Fig. 1. Structures of erythromycin (EM), clarithromycin (CAM), roxithromycin (RXM) and EM-derivatives.
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anhydroerythromycin A 6,9-hemiacetal propargyl bromide
(EM536) were dissolved in dimethyl sulfoxide (DMSO) to
make solutions of 0.2, 2 and 6 mM. Each macrolide solution
was added to make final concentrations of 1,10 and 30 um.
The final concentration of solvent DMSO was adjusted to
0.5% so that leucocytes would not be damaged. The
suspension of leucocytes was preincubated for 60 minutes
at 37°C under 5% CO, in humidified air before chemotaxis
with macrolide compounds or DMSO for control and N-
formyl Met-Leu-Phe (fMLP) at a final concentration of
1078 m for positive control.

Leucocyte chemotaxis was assayed by a modified
Boyden-chamber method using a 96-well chemotaxis
chamber and polycarbonate filter with 3 um pore size. The
medium with fMLP at a final concentration of 2X107%m
and macrolide compounds were poured into the wells of
lower chamber. Two hundred ul of preincubated leucocytes
suspension was poured into the wells of the upper chamber
at a density of 4X10° cells.

The chamber was incubated for 2 hours at 37°C under
5% CO, in humidified air. Then, the supernatant was
removed from the upper chamber and 200 ul of 2mm
EDTA solution in PBS (—) was poured into wells to stop
migration.

After the chamber was incubated at 5°C for 20 minutes,
the lower chamber was centrifuged and the number of
leucocytes that migrated through the filter was measured by
colorimetric determination of MTT assay at 550 nm.

The inhibition rate of leucocyte chemotaxis was
calculated from following equation. “Sample abs.” is the
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absorbance of the macrolide compound added to the well.
“0% release abs.” is the absorbance that was executed with
no MLP in the lower chamber, and “fMLP 107%™ abs.” is
the absorbance of the fMLP added to the well at the final
concentration of 10 M instead of the macrolide sample.

inhibition rate (percent)=
(Sample abs.— 0% release abs.)X 100
fMLP 107% M abs.—0% release abs.

100—

The chemotaxis inhibition rate of each 14-membered
ring macrolide compound is shown in Fig. 2.
Although EM, CAM and RXM have been reported to

Fig. 2. Effects of EM, CAM, RXM and EM
derivatives on rat leucocyte chemotaxis.
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Table 1. Biological activities of EM, CM, RXM and EM derivatives.

Chemotaxis Antimicrobial  GMS activity *
(inhibition:%) activity’
(MIC; BS ")
1uM 10pM 30pM (ng/ml) (EM = 1)

EM 11.2 18.0 314 0.1 1
CAM 79 134 177 0.1 0.2
RXM 00 0.0 135 0.4 not tested
EM201 9.2 369 953 25 10
EM522 17.7 449 824 >100 15
EM536 22 0.0 181 >100 1986
EM574 17.0 63.3 90.7 >100 248

a OMURA, S. et al. ; J. Antibiotics 38 : 1631, 1985

b BS: Bacillus subtilis ATCC 6633

¢ GMS activity : Gastrointestinal motor stimulating activity
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Fig. 3.

Anhydroerythromycin A
6,9,12-spiroacetal (EM202)
(detected in sera)

have clinically inhibitory effects on chronic inflammatory
airway discase, their inhibitory activity on chemotaxis was
very weak even at the concentration of 30 (M.

EM536
exhibited 36~63% of inhibition on leucocyte chemotaxis.

However, the EM-derivatives except for
Thus, it was suggested that the new derivatives of 14-
membered ring macrolides have strong anti-inflammatory
effects at lower dosages than conventional macrolides.
Their inhibition rates were over 80 % at a concentration of
30 um.

The antimicrobial activity (MIC), GMS activity, and
chemotaxis of EM, CAM, RXM, and EM derivatives are
shown in Table 1. Comparing MIC with inhibition on
chemotaxis, there were no relationships between them.
Furthermore, the inhibitory activity on chemotaxis showed
no relationship with GMS.

EM201 is an intermediary metabolite of EM'*!¥. EM522
and EMS574 are derivatives of EM201 with modified
dimethylamino groups. Thus, it might be supposed that EM
exhibits strong anti-inflammatory activity when it is
metabolized in vivo (Fig. 3).
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Intramolecular cyclization of erythromycin A in vivo.
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