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COMMUNICATIONS TO THE EDITOR

Effects of Erythromycin and Its Derivatives on
Interleukin-8 Release by Human Bronchial
Epithelial Cell Line BEAS-2B Cells

Sir:

Macrolide antibiotics are widely used as antimicrobial
agents. Previously, we discovered that erythromycin
(EM) and its derivatives with no antimicrobial activity
have strong gastrointestinal motor-stimulating (GMS)
activity'®. We proposed the generic name ‘motilide’
for a series of macrolides with motilin-agonistic ac-
tivity>*¥. "About the same time, some macrolide
antibiotics, especially EM-A and clarithromycin (CAM)
have been reported to be effective against diffuse
panbronchiolitis (DPB) which is one of chronic airway
inflammatory diseases>®. Although therapeutic mecha-
nisms of these macrolides are not yet clear, it is con-
sidered that those responses are due to anti-inflammatory
action rather than antimicrobial action”. Furthermore,
we previously reported that EM-A and CAM sup-
pressed mRNA levels as well as the release of pro-
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inflammatory cytokines, interleukin (IL) -6 and IL-8
in human bronchial epithelial cell line BEAS-2B (BEAS-
2B cells) and primary normal bronchial epithelial cells®?.
We report here the suppressive effect of IL-8 release, the
antimicrobial activity and GMS activity of EM-A, CAM
and EM derivatives (Fig. 1) and describe the structure-
activity relationships.

BEAS-2B cells!? (a kind gift from Drs. J. F. LECHNER
and C. C. Harris, National Cancer Institute, Bethesda,
MA) were cultured by the method reported previous-
ly®?1Y with some modification. The cells were plated
onto collagen coated 24-well culture plates at a density
of 1x 107 cells/well in hormonally defined Ham’s F12
medium (HD-F12). The HD-F12 contained 1%
penicillin-streptomycin, 5ug/ml insulin, 5pug/ml trans-
ferrin, 25ng/ml epidermal growth factor, 15pug/ml
endothelial cell growth supplement, 2x 107%™ triio-
dothyronin and 10~ 7M hydrocortisone. The cells were
incubated at 37°Cin 95% air-5% CO,. Upon confluency,
the cultured cells were washed with Hanks’ balanced
solution without calcium and magnesium, the media were

replaced by fresh HD-F12, and 10~ °M macrolide anti-

Structures of erythromycin, its derivatives and clarithromycin.
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Fig. 2. Effects of erythromycin (EM), its (EM) Fig. 3. Effects of erythromycin (EM) and its
derivatives and clarithromycin (CAM) on IL-8 (EM) derivatives on IL-8 release by BEAS-2B
release by BEAS-2B cells. cells.
3000 — GOOOW
- R 4
5 T * 0 : *
-E 2000 - _§ 4000 . l l
2 3 - ]
g . 5 T S
E ) = ]
£
2 5
o 1000 I £ 2000
! \ D *
- * =
0 H ﬂ 0
Control EM-A CAM 1 2 3 6 Control EM-A 4 5 7 8

Each columnindicates the mean+S.E.M.
*P< 0.05 compared with the control group
(Control) by ANOVA.

- Table 1.

Each column indicates the mean+S.E.M.
* P< (.05, ** P<0.01 compared with the control
group (Control) by ANOVA.

Antimicrobial activities (MIC) and gastrointestinal motor stimulating (GMS) activities of

erythromycin, its derivatives and clarithromycin.

Antimicrobial activity (MIC; ug/mh?

Compound GMS acitivitya
SAP BS BC EC KP

Erythromycin A (EM-A) 0.2 0.1 0.1 12.5 6.25 1€
Clarithromycin (CAM) 0.1 0.1 0.1 6.25 6.25 0.2
1 50 25 25 >100 >100 10
2 >100  >100  >100 >100  >100 14.9
3 >100  >100  >100 >100  >100 248
4 >100  >100  >100 >100  >100 8.4
5 >100  >100  >100 >100  >100 <1

6 100 100 100 5100 >100 2890

7 12.5 ND 6.25 >100 >100 3
8 6.25 3.13 313 >100  >100 0.7

® 1In the part of data, MIC and GMS activity of EM derivatives, were obtained from our previous
reports!12:13),

> SA: Staphylococcus aureus ATCC 6538P. BS: Bacillus subtilis ATCC 6633. BC: Bacillus cereus IFO 3001.
EC: Escherichia coli NIHJ. KP: Klebsiella pneumoniae ATCC 10031.

¢ The activity of EM-A was taken to be I.

biotics and their derivatives were added to each well,
and incubated for 24 or 48 hours. Specific immuno-
reactivity for IL-8 in the cultured supernatants was
measured by ELISA kits as described previously®. The
results were analyzed by non-parametric equivalents of
analysis of variance (ANOVA) for multiple comparison
as reported®® 'Y, Minimum inhibitory concentrations
(MIC) of CAM and anhydro-erythromycin A (7) against

test organisms were estimated by agar dilution method.
GMS activities of CAM and 7 were carried out by the
method described previously?. MIC and- GMS ac-
tivities of EM derivatives were obtained from our
previous reports!-*2:13),

The results were shown in Figs. 2 and 3. EM-A
exhibited similar suppressive effect on IL-8 release by

BEAS-2B cells which were treated with 24 or 48 hours.
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CAM, de(N-methyl)-N-isopropyl-8,9-anhydroerythro-
mycin A 6,9-hemiacetal (3) and N-propargyl-8,9-
anhydroerythromycin A 6,9-hemiacetal bromide (6)
exhibited the strong suppressive effect on IL-8 release by
the cells. EM-A, de(N-methyl)-N-butyl-anhydroery-
thromycin A 6,9-hemiacetal (4) and de(N-methyl)-N-
acetyl-anhydroerythromycin A 6,9-hemiacetal (5) exhib-
ited moderate suppressive effect on IL-8 release by the
cells. 7 and 9-dihydro EM-A (8) exhibited weak effect
on IL-8 release by the cells. 8,9-anhydroerythromycin
A 6,9-hemiacetal (1) and de(N-methyl)-8,9-anhydro-
erythromycin A 6,9-hemiacetal (2) did not exhibit
statistically significant effect on IL-8 release by the
cells. Furthermore, we studied the effects of methymycin
(12-membered macrolide), and oleandomycin, spira-
mycin, tylosin and rokitamycin (16-membered macro-
lides) in this system. But those macrolides did not ex-
hibit statistically significant effect when added to the cells
at 107 %M (data no shown). Our findings suggest that
14-membered macrolide such as EM had specifically
suppressive effect on the release of cytokine such as
IL-8 from bronchial epithelial cells.

The antimicrobial and GMS activities of EM deriva-
tives were shown in Table 1 in comparison with these
activities and the suppressive effect of EM derivatives
on IL-8 release. There are no relationship among the
suppressive effect of IL-8 release, MIC and GMS ac-
tivities.. Among derivatives, compound 5 is the
most interesting, because this compound showed the
moderate suppressive effect of IL-8 release, but no

antimicrobial and GMS activities,

We are further investigating for a possible develop-
ment of a new type anti-inflammatory agent in EM
derivatives.
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