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%o}z A (Gibco, USA)-E A7}t Dulbecco's minimal
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shich A7l FE23] Ak di(confluence), HiA|E ¢+
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reader (Moleculae Devices, USA)Z 570 nmoj|A] TF=

=251},
oleit YES 93] Vel 24 FE 103 AR
245 gYwEe] Hae Toko] 7 AlEO] AERS T3}
Pt AE AELE 7 119 FHE $AS drael
FAE $A e uEg =, AR AES(%)=7 7t
o) S/ ETrke FHEX1000.2 eI, A7)
ARe 7 e 3UH AEste] 24 2ake) BASH §

eX
o]4S | walFTH(Student’s —test, p<0.05).

WA MPEXQI Procollagen type |
COOH—termial peptide (PIP) AA H|m

FA4AEY Aol A Aukx A oA AP
Z o] ¢Fol Wr)of, FUHET|FAE AHEEE & wPH 9
ATEA P4 AL v|wslr] Yl procollagen type I

C—peptide EIA kit (Takara bio inc, Tokyo, Japan)& ©]
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Figure 1. The absorption rate of the water—insolubale formazan dye in conjunctival cells with vernal keratoconju—
nctivitis exposed in the four anti—allergic agents by a scanning spectrometer (ELISA reader). The higher the con—
centration and the longer the exposure duration, the more decreased the metabolic activity of conjunctival cells,

except fexofenadine.
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Figure 2. Procollagen titers of cultured conjunctival cells of vernal keratoconjunctivitis in four anti—allergic agents.
The procollagen titers in group of anti—allergic agents were lower than control. The concentration of procollagen

was decreased, the longer the exposure duration.

Z nl,
MTT 2A#S AHSSH MZO| At H|m

MTTEAMo|He] ZAu= ®H Azelan®, Zaditen®
Patanol® A| 7}2] eFAloA 10% =2 OFA & 3 14]
7 A MES YAt Hasts AR Boou B4 A
oJul= @191, 20% ool A okl E T 1AM A
Erfatelo] 7o) ZAE ] Ak 447 =F Tl 10%
EEoAL AZSYE} LA R o dass e
HYou BAA gL L, 20% ol4te] FEolA
Al AZe] BAEL A ZAER| oglr). Azelan”,
Zaditen® @ Patanol® A 712 kAo A FH=L oFA9)
BRIl HO4E, wEA7to] A4E U ZAE|o] Aup
2] A5 o] AstEE AL BT BAH &
o4 giick. SCD-P101¢] A9 Alxeo] BH=s} gz
23} H|Z=8HA] A E o], T oFAe} Al O] thAleHE g
of zjol& Hth(Fig. 1).
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Procollagen type I = oA = 1AI7F A 10 % =Zof
He 471 obA) B 7k 4TS Bgou BAH G0
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oolge 9uk(Fig. 2).
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Figure 3. Laminin titers of cultured conjunctival cells of vernal keratoconjunctivitis in the four anti—allergic agents.
The concentration of laminin was similar to the control after all the antiallergic agents were exposed for 1 hour.
However, after 4 hour exposure, laminin titers decreased compared to the control.
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3 3
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Figure 4. LDH titers of cultured conjunctival cells of vernal keratoconjunctivitis in the four anti—allergic agents.
Whithin 24 hour, the lactate dehydrogenase (LDH) titer of cultured conjunctival cells of vernal keratoconjunctivitis
in the antiallergic agents showed a kind of dose and time response. LDH titers increased up to 4 hours after expos—
ure and maintained its level for the following 12 hours, and then decreased. The LDH titer of ketotifen and azela—
stine was a higher value than that of olopatadine and fexofenadine, especially in the rate of dilution of 10 and 20%.

OHo] S LU LEA|ZH0f 2 LDH Assay 2 yehdl "hE, SCD-P101, Patanol®®] A% 10%, 20%
oFE F&olA LDH %7kt 1.50 olatz {2 = qlet.
Auky| o)A SCD-P101, Patanol®, Zaditen® 2 Azelan®

Y| 7HA] ofA] BT e & 1A} AAH A2 HZA ALO|EFIOl MM oM™ Hlm
2% LDH 427} 43| Z7F5F9aL, 12X 7174 = £
2 7kl 9FARS Holthrt 12417 o]% 24AI7HA = TNF-Bo] - 4714 oFA| Bizof A 10%, 20% sE=

ThA] FRaths RS WLk BAROR GelstAL o NZE o LARHISE A7) H2zat EAR O §
ortH(Fig. 4). Zaditen® 1} Azelan™e 10%, 20% OFEE _4 Z}o| S Holx| okkthH(Fig. 5). IL—-62] S 10% oF
oI % 5 44708 LDH 977k 2,00 oo A3 Ao] =% F 1A7E A Azelan®]4 10449 pg/ml oz

rSL' m{N-
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TNF-beta at 4 hour (pg/ml)
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Figure 5. TNF—f3 concentration of cultured conjunctival cells of vernal keratoconjunctivitis in the four anti—allergic agents.
The concentration of TNF—@3 was similar to the control after all the antiallergic agents were exposed for up to 4 hours.
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Figure 6. IL—6 concentration of cultured conjunctival cells of vernal keratoconjunctivitis in the four anti—allergic
agents. The concentration of IL—6 was lower than the control after all the antiallergic agents were exposed for 4 hours.
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200

0 0 i
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Figure 7. IL—8 concentration of cultured conjunctival cells of vernal keratoconjunctivitis in the four anti—allergic agents.
The concentration of IL—8 was lower than control after all the antiallergic agents were exposed for up to 4 hours.

ol v A HgSE HYoy AR Fo5kA| o orE7te| THEE Hl

QL 20% °FAlo] =2 T 1A|7F A Azelan®o A 26.65

pg/mlE EElsH 7ZtaEe o 2= 9lolr) ok == 4A]7F SCD-P101, Patanol®, Zaditen® @ Azelan®2] ¥4 H.4

o= 10%, 20% BE kR4 2T 9712 50% o]3h of| 4] mE okAjof|= ¥R & Benzalkonium chloride (BAC)
B AAEQAL, FAIZRY] Apol= Kolz] gtrHTig. 6). 7F 0.Img/ml= FYsHA FhElo] qlglen, Haid 4

IL-89] 73‘—‘%% B B 10%, 20% 5= 4714 kAo © SCD-P101, Zaditen® 2! Azelan®o] Patanol®o|| |3} o}

A gzl vl dass AS 2oy 5A4% 9 © ko e o] Na+t, Cl-& F631aL 9131, pH= Patanol®

AL S, 53] A keF AAZE Foll= diRTt 971 9] 7% Sl 7P A SR E o U] Al Ao A=

50%0)8}2 7Asle] LA 7ko] A4 AaH|go] § 2 Ao & Vgt E3F AREQRS SCD—-P101 273 mosm/kg,

AL Hgoy EAZ SoAe gidch(Fig. 7). Patanol® 296 mosm/kg, Zaditen® 257 mosm /kg, Azelan”

284 mosm/kg® F-2J3t 2jol= UATH Table 1).
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Table 1. The ingredient, electrolyte composition, pH, osmolarity and preservatives of the commercial four anti—

allergic agents

- Cfstetatets|x| 20108 X 51 # X 33 -

Antiallergic Chief ingredient Na+ K+ Cl— ol Osmolarity ~ Preservative
agents (mEq/L) (mEq/L) (mEq/L) (mosm/kg) (mg/ml)
SCD—-P101 Fexofenadine 7.3 1.63 <15 5.32 273 BAC 0.1
Patanol® Olopatadine hydrochlorid 177 1.46 118.1 7.31 296 BAC 0.1
Zaditen® Ketotifen fumarate 5.3 1.45 <15 5.21 257 BAC 0.1
Azelan® Azelastine hydrochloride 9.7 1.95 <15 5.47 284 BAC 0.1
7 hour 24 hour

0 hour

Figure 8. Scratch assay of conjunctival cells after O—hour exposure to (Al) control (B1) 10% SCD—P101, (C1)
10% Patanol®, (D1) 10% Zaditen®, (E1) 10% Azelan®, 4—hour exposure to (A2) control (B2) 10% SCD—P101,
(C2) 10% Patanol®, (D2) 10% Zaditen®, (E2) 10% Azelan®, 7—hour exposure to (A3) control (B3) 10%
SCD—-P101, (C3) 10% Patanol®, (D3) 10% Zaditen®, (E3) 10% Azelan®, 24—hour exposure to (A4) control (B4)
10% SCD—-P101 , (C4) 10% Patanol®, (D4) 10% Zaditen®, (E4) 10% Azelan®. In control group (A), normal
conjunctival cell was proliferated and moved into scratched scar in media. After exposure to SCD—P101 (B),
conjunctival cell was proliferated and moved into scratched scar in media. However, in group of Patanol® (C),

Zaditen® (D), Azelan® (E), normal conjunctival cells decreased and proliferation was not found.
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Figure 9. Phase—contrast microscopic photographs of conjunctival cells after 1—hour exposure to (A) control (B)
10% SCD-P101, (C) 10% Patanol®, (D) 10% Zaditen®, (E) 10% Azelan®. Many cultured conjunctival cells of the
control are of an elongated, spindle—shaped appearance. The number of conjunctival cells decreased and round,
rather than normal conjunctival cells after exposure to 10% rate of dilution of antiallergic agents, especially Azelan®.
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Figure 10. Transmission electron micrographs of con—
junctival cells appeared after 4—hour exposure to (A)
the control, (B) 10% SCD—P101, (C) 10% Patanol®, (D)
10% Zaditen®, (E) 10% Azelan® (bar lenth 2 um, original
magnification, x2000~4000). In general, the plasma
membrane with micro— villi (black arrow head), nuclear
membrane, and nuclei of conjunctival cells were visible.

® : ®
Azelan~ and Zaditen® had more severe and damaged

cellular structures, such as the plasma membranes with
microvilli being disrupted (white arrow head), vacuoles
enlarged (black arrow), and chromatin margination of
the nucleus (white arrow), rather than SCD—P101 and
Patanol®.
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=ABSTRACT=

Comparison of the Efficacy of Topical Antihistamine/Mast Cell
Stabilizers in vitro

Su Jin Kim, MD1, Tae Jin Yoon, MDZ, Ji Eun Lee, MD, PhD1, Jong Soo Lee, MD, PhD'

Department of Ophthalmology, Pusan National University School of Medicine, Medical Research \nsmue‘, Busan, Korea
Shinsegae Eye Clmicz, Ulsan, Korea

Purpose: To investigate the biologic effects of topical anti—allergic agents with Hi-receptor antagonism and inhibition of
histamine release from mast cells in the cultured conjunctival cells of patients with vernal keratoconjunctivitis /n vitro,
Methods: Conjunctival cells of vemal keralocomuncl\vms were exposed to the anti— allerglc agents SCD—P101 (Fexofenadine,
Samchundang, Korea), Patanol® (Alcon, USA), Zaditen®™ (Novartis, USA), and Azelan™ (Taejoon, Korea), Efficacy of the topical
antihistamine/mast cell stabilizers was evaluated using the MTT assay, measuring the concentration of procollagen and
inflammatory cytokines, Cell damage was determined using the lactate dehydrogenase (LDH) assay with dilution rates of 10, 20,
and 30% and compared with the balanced salt solution—treated group, Cellular morphologic results were examined by inverted
light microscopy and transmission electromicroscopy.

Results: Metabolic activity of conjunctival cells decreased at higher concentrations and longer exposure durations, except for
the SCD—P101 agent. The procollagen, laminin, IL—6 and IL-8 titers tended to be lower than that of the control in the eyes
exposed to all the antl allergic drugs tested in this study, but the concentration of TNF—=p was similar to that of the control group.
Zaditen® and Azelan® tended to show a greater LDH titer and edema, as well as cytoplasmic and nuclear degeneration of the
conjunctival cells than did SCD—-P101 or Pat ano\ )
Conclusions: Cellular metabolic activity was the hlghest in the new anti—allergic agent SCD—P101, SCD—P101 and Patanol®
caused marginally less damage to cultured conjunctival cells than did Zaditen® and Azelan®_
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Key Words: Azelan®, Conjunctival cell toxicity, Patanol®, SCD-P101, Zaditen®™
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