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Effect of Doxycycline on the Generation of Reactive Oxygen SP€

cies-

A Possible Mechanism of Action of Acne Therapy with Doxycycline

HIROHIKO AKAMATSU,

Department of Dermatology,

On the basis of a recent report that minocycline is effective in
the treatment of acne inflammation by acting directly as an
antioxidant on infiltrating neutrophils, we investigated whether
(l()xyt.‘_ycline might also be capable of reducing the generation of
l:e;lClIVC oxygen species, using human neutrophils and a cell-
free, xanthine-xanthine oxidase system. The species investi-
gated are superoxide radical anion (Qj), hydrogen peroxide
(H,0,) and hydroxyl radical (OH-). Doxycycline significantly
reduced the levels of O,, H,0, and OH- generated by both
systems. Our results seem to suggest that the clinical effective-
ness of doxycycline in the treatment of acne inflammation is due
partly to its antioxidant effect on neutrophils. Key words: Anti-
oxidant action; Neutrophil; Tetracyclines.
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H. 4/\kum;nxu‘ Department of Dermatology, Kansai Medical
University, | Fumizono-cho. Moriguchi-shi, Osaka 570, Ja-
pan.

Tetracyclines. such as minocycline and doxycycline, are an
elfective treatment for acne vulgaris. We have recently re-
ported that minocycline inhibits neutrophil reactive oxygen
species (ROS) generation, which supports the hypothesis that
the agent is effective in acne treatment not only by reducing
the numbers of Propionibacteritm acnes (. acnes), but also by
inhibiting neutrophil-gencrated ROS which induce a chemical
(). We
have more lately found that reduced levels of linoleic acid in
acne comedones, comparable with normal hair follicles, which
effectively inhibits neutrophil ROS generation, contributes to
an exacerbation of acne inflammation (2).

Although doxyeycline has been reported to have a ROS-
reducing effect (3), the effect on the levels of all kinds of ROS
penerated both by neatrophils and in the xanthine-xanthine

insult to the integrity of follicular epithelium in acnce

oxidase system has not yet been examined.

In the present study, we investigated whether doxycycline
might be capable of reducing the generation of ROS. including
superoxide radical anion (O, ), hydrogén peroxide (H,05) and
hydroxyl radical (OH-), using human ncutrophils and a cell-
free, xanthine-xanthine oxidase system. The results revealed
that doxyeyeline does in fact effectively inhibit the levels of all
kinds of ROS generated in both systems.

MATERIALS AND METHODS

Chenucals: Doxyeyeline (Taito Plizer Pharmacceuticals Ltd. Japan) was
added to the following neutrophil function assay systems in concentria-
tions of 0.005,0.05, 0.5 5 and 50 pg/ml.

Newtrophil preparation: Neatrophils isolated from heparinized ve-
nous blood from healthy volunteers by a modification ol a previously
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Fig. 1. Effect of doxyeyeline on ROS generation by neutrophils. 0.
0,1, H,O,: X, OH- levels. PMN (knnlgxp()l\mnlphnmulu.ll Jeuko-
cytes. .},I’/ 0.01 vs control, * /< 0.001.
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this study probably indicate that doxyeycline does not inhibit
the neutrophil metabolism 1o produce ROS, but rather scav-
enges the ROS generated. These findings scem to suggest that
doxycycline is cffective in the treatment of acne not only by
inhibiting the growth of P. acnes, but also by acting as antiox-
idants on infiltrating neutrophils as observed with minocycline
(1)

We have recently reported (1)
racycline and minocycline inhibit the level of certain kinds of
ROS (O, ., H,0,, OH-), generated both by neutrophils and in a
In contrast, our results

) that tetracycline, oxytet-

xanthine-xanthine oxidase system.
showed that doxycycline reduces the level of every kind of
ROS generated by both systems. This seems to suggest that
doxycycline possesses the most potent antioxidant action
within the tetracyeline group. Therefore, it is likely that doxy-
cycline is the drug of choice in the treatment of inflammatory

acne.
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