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start day (before) start day (after 4 hr)

administration day 7 (before) administration day 7
(after 4 hr)

administration day 21 (before) administration day 21
(after 4 hr)

washout day 7 (before) washout day 7-(after 4 hr)

Figure 1. The effect of brimonidine tartrate 0.15% on the pupil size under scotopic condition. Infrared digital photography was
taken under scotopic condition (less than 0.1 lux) before (left column) and 1 hour and 4 hour (right column) after instillation
of brimonidine on start day, administration days 7, 21, and washout day 7. The pupil diameter was decreased after instillation
of brimonidine compared to before adminstration on each day. The pre-administration diameter of pupil on administration days
7 (6.33£0.73 mm) and 21 (6.18%1.07 mm) was also decreased compared to the baseline pupil diameter of start
day(6.66+£0.92mm). Note that the pre-administration diameter of pupil on washout day 7 was increased when compared to the
baseline of start day.
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Table 1. Comparison of scotopic pupil diameter (PD) of the right eye in the order of time

Measure time PD (range) A PD* (p-value) A PD' (p-value)

before 6.66£0.92 mm (4.32~8.28)

Start day  hr 5.76+1.10 mm (2.48~7.36)  0.90+0.75 mm (<0.001) 0.90+0.75 mm (<0.001)
4 hr 5.72¢1.07 mm (3.16~7.14)  0.95+0.74 mm (<0.001) 0.95+0.74 mm (<0.001)
before 6.33£0.73 mm (5.07~7.43) 0.33£0.72 mm (0.029)

Administration day 7 1 hr 5.5740.92 mm (4.14~7.16)  0.76£0.56 mm (<0.001) 1.09+0.79 mm (<0.001)
4 hr 5.63+1.05 mm (3.30~7.50)  0.70+0.63 mm (<0.001) 1.03£0.94 mm (<0.001)
before 6.18+1.07 mm (3.39~7.97) 0.48+0.88 mm (0.011)

Administration day 21 1 hr 5.98+1.25 mm (2.99~7.98) 0.20+1.12 mm (0.384) 0.68+0.73 mm (<0.001)
4 hr 6.06£0.99 mm (3.79~8.10) 0.12+0.70 mm (0.392) 0.61£0.85 mm (0.002)
before 6.72£0.95 mm (4.33~8.13) -0.06+0.64 mm (0.672)

Washout day 7 1 hr 5.93£1.28 mm (2.72~7.97) 0.79£0.79 mm (<0.001) 0.74+0.78 mm (<0.001)
4 hr 6.00£1.06 mm (3.68~8.13)  0.71£0.67 mm (<0.001) 0.66+0.71 mm (<0.001)

A PD=baseline PD-PD after instillation of brimonidine;
" Each data was compared with the data before administration at start day.

* Each data was compared with the data before administration at
respective day;

Table 2. The proportion of significant anti-mydriasis and mydriasis

Right eye Left eye
Measure time Significant Significant Significant Significant
anti-mydriasis* mydriasis’r anti-mydriasis* mydriasis*
start day 1 hr 64% (16) 0% (0) 20% (5) 0% (0)
4 hr 84% (21) 4% (1) 12% (3) 8% (2)
before 36% (9) 8% (2) 12% (3) 16% (4)
administration day 7 1 hr 76% (19) 0% (0) 40% (10) 8% (2)
4 hr 76% (19) 8% (2) 28% (7) 12% (3)
before 36% (9) 12% (3) 24% (6) 16% (4)
administration day 21  hr 68% (17) 8% (2) 16% (4) 0% (0)
4 hr 68% (17) 12% (3) 20% (5) 12% (3)
before 12% (3) 24% (6) 28% (7) 12% (3)
washout day 7 l hr 52% (13) 4% (1) 24% (6) 0% (0)
4 hr 52% (13) 4% (1) 24% (6) 8% (2)

( )=number of eyes; * pupil size is 0.5 mm smaller than baseline data of start day; +pupil size is 0.5 mm larger than baseline

data of start day.

oF. FoF Al & 1A HE A 35 At Mol
ZFzF 9%H(36%) el &r] e dibEs BIE B
(Table 2).
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anti-mydriasis) 2t 89395 w, brimonidine
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o O

$E AL F 10 A AT FY 162H(64%),  AF EAE B F97 3H12%) 02 e 7
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Brimonidine 9t A2t A Hx FF37]9 3|
0.5 mm °} AHsse A5 or] A= beelEt 4
oS w2t Af on Qe AbEo] Ht 154
o+ 0.50 mm, 1.00 mm= 2%H8%)A F&HA
3 At 3FA = 0.50 mm, 0.69 mm, 1.16 mm
2 3%(12%)ollA #ZHAT, 1 T 1573 T8t
3 AR AEY 2R Qe Aol 62H(24%) A
A I (HHEA  AHs, rebound mydriasis).
Brimonidine ¢t & 1A17F $9] 9w Q= 2baH]
2 A 154 0%, A% 3574 8%, AL T T+ 1
FA 4%= 7t A7 A brimonidineg] #eto] WhE
4 s Eole AEFS HAoY Ht 413 Foll=
AR 154 8%, At 354 12%= 97 U= 2Hsol
7k Al Ao A fAket HIEE A e BES
Hag 28y Hot T F 154= brimonidine?]
FQto] 4ATF Tl = 1AIZE $9F 22 4%9] 9n] Q=
AHs Hl&S BHAFtH(Table 2). %3 A<t 354 3
H(12%)1A4= 3.06 mm, 1.37 mm, 2.35 mm=
Aot 1A 4412 & Fd Hok A FF A7)0 HlF)
0.50 mm °)’ §FA77F F7Fehe A% HEEHA
UHparadoxical mydriasis). &2 A= 7+ A]H
o] At 3 1A12H] 971 9r] e 4bso] Y= H

Table 3. Comparison of scotopic pupil diameter (PD) of the left eye in the order of time

Measure time PD (range)

+

A PD* (p-value) A PD  (p-value)

before 6.73£0.97 mm (3.96~8.16)

Start day 1 hr

Administration day 7 l hr

Administration day 21 l hr

Washout day 7 1 hr

6.51£1.10 mm (3.46~8.61)
4 hr 6.61+0.86 mm (3.58~8.10)
before 6.80£0.67 mm (5.23~7.95)
6.39£0.91 mm (4.31~7.83)
4 hr 6.59+0.77 mm (4.08~7.88)
before 6.61£0.92 mm (3.60~8.28)
6.49+1.07 mm (3.61~8.26)
4 hr 6.67+0.70 mm (4.45~7.94)
before 6.66+0.78 mm (4.99~8.16)
6.47+1.16 mm (3.28~8.10)
4 hr 6.56+0.83 mm (4.15~7.89)

0.2240.41 mm (0.014)
0.1240.44 mm (0.173)

0.22+0.41 mm (0.014)
0.12£0.44 mm (0.173)
-0.0740.55 mm (0.546)
0.34£0.49 mm (0.002)
0.15£0.75 mm (0.343)
0.13£0.64 mm (0.340)
0.24+0.40 mm (0.007)
0.06£0.79 mm (0.691)
0.07£0.65 mm (0.590)
0.26+0.53 mm (0.021)
0.17£0.74 mm (0.259)

0.41£0.54 mm (0.001)
0.21£0.47 mm (0.034)

0.11£0.76 mm (0.464)
-0.06£0.56 mm (0.589)

0.19£0.65 mm (0.155)
0.10£0.44 mm (0.258)

A PD=baseline PD-PD after instillation of brimonidine; * Each data was compared with the data before administration at

respective day; " Each data was compared with the data before administration at start day.
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ator muscle)ol EAst] A=FA] A égﬂ‘l] o}
=gl o2 FEAE AlWE W a A E S (presy
naptic sympathetic nerve terminal)ell ¢33}
A=A A BT A9 norepinephrine?] AA¥
H|Z JAgo g 53 2Y<(iris sphincter muscle)
of fharele glo] kst o] ZFo| ey 2202 o]
3 714 W&ol brimonidined FEade 533
o] ZHg3sfjof sl o] T Z& sleA o A ‘+
g 91*‘: Ao g AZEth Brimonidined]
Eﬂr«] 71AE 18T W o] =S AUzt /‘}49“0}74]
= Al “a”%}oﬂ/ﬂ norepinephrine°] 1125 Hor
ne %—?A—Eﬁr 2ol FF o] Exsh= of=dgd
a-1 847} 4824 (up-regulation) € = A+
(BA1771 | denervation hypelrsensltlvlty).21'22
Horner 5%+ #AtolA o|3H 532 brimoni-
dine®] F<tel o3 23] 4bEo] FEEe AR
B3 Qe o]& brimonidined °F8HA|% of=
Add a-1 FEA g 8= Z2ka §17] wiiol

t}. "1 Kesler et al'® brimonidine®] #-& &) norepinephrined] 122 A&z o] Q= of=g
(dark iris)elX ¢ S&vHgo] €& ZA(light iris) g o1 FEA7F A vkt Yehde 40
ROk Zom 304 olste] AR FAM FEREE0 2 A9ga gig.”
Table 4. Comparison with other articles about brimonidine effect on pupil size

Pupil Check Baseline Age Measure Brown

Author

change time pupil (mm) (mean age, years) equipment iris ratio
McDonald (2001)* -1.78 mm 4 hr 5.8£0.7 34.6 Colvard n-c
Brown (2004) -1.63 mm 4-6 hr n-c 31.0 Digital cam n-c
Kesler (2004)* -1.65 mm 4 hr 6.22+0.73 30.2 Colvard 55.6%
Thordsen (2004) -1.50 mm 4 hr 7.0£0.2 29.0 Colvard n-c
Marx-Gross (2005) -2.24 mm 3 hr 6.74 n-c Procyon n-c
Current study -0.95 mm? 4 hr 6.66+0.92 248 Digital cam 100%

* Brimonidine 0.2% (all others 0.15%);

"On start day, at 4 hours after first administration; n-c=not commented; Colvard

pupillometer (Oasismedical, Glendora, California, USA); Procyon pupillometer (Haag-Streit, UK).
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=ABSTRACT=

The Antimydriatic Effect of Brimonidine 0.15% on the Dark-adapted
Pupil in Dark Brown Irides

Seung Soo Rho, M.D., Hong Seok Yang, M.D., Ho Min Lew, M.D., Jae Hong Ahn, M.D.
Department of Ophthalmology, Ajou University School of Medicine, Suwon, Korea

Purpose: To analyze the effect of the daily use of brimonidine tartrate 0.15% on the dark-adapted pupil
diameter in dark brown irides.

Methods: Twenty-five healthy volunteers administered brimonidine tartrate 0.15% to their right eyes once
daily for 3 weeks. Infrared digital photographs of the pupil were taken before administration and 1 hour and
4 hours after administration after dark adaptation (at <0.1 lux ambient illumination for 5 minutes). The
diameters of both pupils were measured on the first day, on administration days 7 and 21, and on washout
day 7.

Results: Four hours after the first administration, pupils showed a decrease of 0.95+0.74 mm, 1.03+£0.94 mm,
0.61+0.85 mm on the first day, administration day 7, and administration day 21, respectively (p<0.01),
compared with baseline data. The anti-mydriatic effect of brimonidine was sustained for 3 weeks, but the
proportions of the eyes showing a reduction in pupil diameter by 0.5 mm or more were 84%, 76%, 68%,
and 52% at 4 hours on the first day, administration days 7 and 21, and washout day 7, respectively.
Conclusions: The anti-mydriatic effect of the daily use of brimonidine 0.15% on dark brown irides in a
scotopic condition is maintained during the instillation period but has a tendency to fade over time. This point
should be considered when using this compound as a miotic agent.

J Korean Ophthalmol Soc 2008;49(10):1649-1657

Key Words: Anti-mydriatic effect, Brimonidine tartrate 0.15%, Brown iris, Dark-adapted pupil
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