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Dear Editor:

Brimonidine is a highly specific @2 adrenergic receptor (AR-
@2) agonist with vasoconstrictive activity and has been
approved as the treatment of open-angle glaucoma for al-
most 20 years'. Brimonidine has also been approved for
the topical treatment of persistent (nontransient) facial er-
ythema of rosacea in adults 18 years of age or older”. We
clinically experienced that topical brimonidine tartrate
treatment of patients with acne and rosacea resulted in al-
leviation of flushing as well as improvement of acne.
Since it is well recognized that inflammatory reaction in-
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duced by Propionibacterium acnes is critically important
in the pathogenesis of acne’, we speculate that brimoni-
dine has an anti-inflammatory effect in addition to its gen-
uine vasoconstrictive effect.

To verify this idea, we first examined whether AR- a2 was
expressed in both the monocytes (THP-1 cells) and kera-
tinocytes. Reverse transcription polymerase chain reaction
(RT-PCR) showed that AR-a 2 was clearly expressed in
both the monocytes and keratinocytes (Fig. 1A), suggest-
ing that brimonidine can directly affect the cells involved
in acne-related inflammatory reaction.

We investigated the effects of brimonidine on P. acnes-in-
duced inflammatory cytokine secretion in monocytes that
are importantly involved in acne pathogenesis. THP-1
cells were pre-treated with brimonidine (30 «M) or dex-
amethasone (5 M) for 1 hour, then P. acnes (1x 10 col-
ony-forming unit/ml) were added into the cultures. After
24 hours incubation, culture medium was collected and
then cytokines were measured by enzyme-linked immuno-
sorbent assay. Although it’s potential effect was not as dra-
matic as dexamethasone (positive control), brimonidine sig-
nificantly inhibited P. acnes-induced secretion of interleu-
kin (IL)-1 8 and IL-6 (Fig. 1B). Next, we checked the ef-
fects of brimonidine on P. acnes-induced messenger RNA


http://crossmark.crossref.org/dialog/?doi=10.5021/ad.2020.32.4.342&domain=pdf&date_stamp=2020-7-25

Brief Report

A B 250 1 800 1
< 2001 = 600 -
THP-1 KC HUVEC > 150 A * £ N
o ()]
- £ 400
AR-a2 2 100 ©
! * ] i
= 504 Ill = 200
GAPDH d
0 T T 1 0 T T = T 1
P. acnes - + + + P.acnes - + + +
Dexamethasone - + - Dexamethasone -~ - + -
Brimonidine - - + Brimonidine ~ - - +
C THP-1 Keratinoc yte
20,000 4
@ °
83 15,000 89 3-
sz
5 10,000 - * s 24 .
Eg Eo *
&L 5,000 EL 11
- . = ﬂ
O T T — T 1 0 T T T 1
P.acnes - + + + P. acnes - + + +
Dexamethasone — - + - Dexamethasone — - + -
Brimonidine ~ - - + Brimonidine - -
4,000,000 A 4
R S
& & 3,000,000 - 39 31
<5 * <S5
Z 5 2,000,000 £5 21 !
EDo ED x
© .2 1,000,000 ©g 14 ﬂ ﬂ
= * = |‘|
0 T T T 1 0 T T T 1
P. acnes - + + + P. acnes - + + +
Dexamethasone -~ - + - Dexamethasone - + -
Brimonidine ~ - - + Brimonidine - - +
4,000 - 5
o~ e
ﬁ Gé, 3,000 g 08’,
>c Sc 31
6 2000+ 6 .
Eo * Eo 27
© & 1,000 - . ﬁ ©8 ] ﬁ
= =
O T T 'll T 1 0 |l| T T T
P.acnes - + + + P. acnes - + +
Dexamethasone -~ - + - Dexamethasone - + -
Brimonidine ~ - - + Brimonidine - - +

Fig. 1. Expression of a2 adrenergic receptor (AR-« 2) in both monocyte and keratinocyte and effects of brimonidine on these cells.
Reverse transcription polymerase chain reaction showed that AR-a 2 was expressed in THP-1 cells and keratinocytes (A). THP-1 cells
and keratinocytes were pre-treated with brimonidine (30 #M) or dexamethasone (5 M) for 1 hour, then Propionibacterium acnes was
added into the cultures. After 24 hours incubation, cytokines (B) and messenger RNA (mRNA) (C) were measured. Results were expressed
as mean +standard deviation. Data were evaluated statistically using a one-way analysis of variance (ANOVA) and *p<0.01 was
regarded as statistically significant. KC: keratinocyte, HUVEC: human umbilical vein endothelial cell, GAPDH: glyceraldehyde

3-phosphate dehydrogenase; IL: interleukin.

level of pro-inflammatory cytokines. Brimonidine mark-
edly suppressed P. acnes-induced cytokine expression, in-
cluding IL-1 8, IL-6, and IL-8 in THP-1 cells. Similarly, P.
acnes-induced IL-1 8 and IL-6 were significantly inhibited
by brimonidine in keratinocytes. However, P. acnes-induced
IL-8 was not affected obviously in keratinocytes (Fig. 1C).
These results suggest that brimonidine has an inhibitory ef-
fect on P. acnes-induced inflammatory reaction, in addi-

tion to its original vasoconstrictive activity.

Brimonidine is an AR- @ 2 agonist, which is now used as a
topical treatment for rosacea. Recently, Piwnica et al.®
showed that brimonidine had a potent vasoconstrictive
property using ex vivo human skin model. They also dem-
onstrated that brimonidine had an anti-inflammatory effect
using arachidonic acid- and/or 12-O-Tetradecanoylphorbol-
13-acetate-induced mouse ear edema model®. In other study,
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topical treatment of brimonidine resulted in reduction of
ultraviolet B-induced erythema in mouse ear’. It was thought
that anti-inflammatory effect of brimonidine was resulted
from vasoconstriction.

In this study, we demonstrated that brimonidine alleviated
P. acnes-induced pro-inflammatory cytokine secretion in
monocytes and keratinocytes. These findings were consistent
with the anti-inflammatory property of brimonidine identi-
fied by Piwnica et al®. However, based on our data in
which brimonidine directly affected monocytes and kerati-
nocytes rather than vascular cells and/or synapse, it can be
hypothesized that brimonidine has dual action mechanism
depending on target cells. Interestingly, it has been known
that AR-@ 2 agonist inhibits the activity of adenylate cy-
clase thereby decreasing cyclic adenosine monophosphate
(CAMP)®. And, it has been also demonstrated that cCAMP
promotes nuclear factor kappa-light-chain-enhancer of ac-
tivated B cells (NF- « B) activity via protein kinase A acti-
vation’. Therefore, there is a possibility that brimonidine
decreases cCAMP, thereby affecting NF- # B signaling neg-
atively in the immune cells and keratinocytes. Since the
activation of NF- « B signaling is pivotal to the pathogene-
sis of inflammatory skin diseases such as acne, it is easily
assumed that if brimonidine inhibits NF- « B signaling then
acne lesion getting better. Elucidation of precise action
mechanism of brimonidine on inflammatory reaction will
be an interesting further study.

In summary, we demonstrate that brimonidine has addi-
tional anti-inflammatory property besides its vasoconstric-
tive potential, suggesting that brimonidine is beneficial in
the treatment of patients with acne and rosacea via dual
action mechanisms.
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