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Screening and pharmacological research for anti-glacoma drugs

Hiroyoshi KASAPR), Hideaki HARAY"

Abstracts: Glaucoma comprises group of eye diseases thdtighig diminish eyesight, often without warningsymptoms. Loss of
vision results from optic nerve damage, which waseoattributed primarily to high intraocular pregs(IOP). Therefore, lowering
IOP is the first choice for glaucoma therapy. TB®lis regulated by a balance between aqueous iaftmiroutflow, and is
modulated by changes in the contractile state®ft. If aqueous outflow decreases, IOP may grdgliarease, resulting in
hypertensive glaucoma. At present, only a limitachber of agents that have the capability of moéhgadutflow through the
conventional route are available. Identificatiomefv and improved agents that can improve outflthérefore important.

We developed a 3-D collagen gel assay using prirpargine trabecular meshwork (pTM) cells and evigdahe inhibitory effects
of various agents on the contractility of collaggh. Roscovitine, a cell cyclin-dependent kinasBKEinhibitor, strongly induced
relaxation of pTM cells. Additionally, we investigal the effects of both the R- and S-isomer ori@of rabbits and on the death
of cultured retinal ganglion cells. In the in vikabbit experiment, instillation of both isomersrsfigantly lowered the IOP. In the in
vitro cell experiment, the S-isomer alone inhibitedicamycin- and glucose deprivation-induced dathage.

Key phrases intraocular pressure, 3-D collagen gel assagawdtine
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Fig. 3 Effects of FBS and additive PDGF-BB on conéction
of collagen gel containing pTM cells.

A showed representative photographs of collagersigéhed
by crystal violet after 48hours culture and efi@fdDGF-BB on
both concentration of FBS-stimulated collagen geitaction
and viable cells. Various concentrations of PDGF-&Rution
were added and cultured on collagen gels in theepiee of FBS
at concentrations of 0.5%. B showed the areas ltfgamn gels
were measured and data were shown as % of colggsrarea
without FBS. Red columns were 0.5%
contraction and blue columns were 2% FBS. SimbBélsr “+”
were shown with or without FBS. Solid line was shoas cell
viability (%). Data were the mean + SE of triplieatP<0.05,
***P<0.005 versus 0.5% FBS alon#®<0.05/<0.005 versus
2% FBS alone. These results were cited from ref 33
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Fig. 4 Effects of roscovitine on collagen gel cordction
induced by 0.5% and 2% FBS and viable cells.

Various concentrations of roscovitine were addeti@ils were
cultured on collagen gels in the presence of FBSaat
concentration of 0.5% or 2%.The areas of collagels were
measured and data were shown as % of collagen geds

FBS-stimulated
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without FBS. Red columns were 0.5% FBS-stimulated A

contraction and blue columns were 2% FBS. Simiiglar “+”
indicated with or without FBS. Solid line was showas cell
viability (%). Data were the mean * SE of triplieatP<0.05
versus 2% FBS alone. These results were cited fedr33
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Table 1 ID50 and LD50 values for various inhibitors of
collagen gel contraction by pMT cells.
These results were cited from ref. 33

Compounds IDso with 0.5% FBS IDso with 2% FBS LDso
IDso<<LDso

Roscovitine 1.23 7.50

Y-27632 4.40 6.06

Tyrphostin AG879 5.91 8.19

Ethacrynic acid 2.64 >10.0

Metrifudil 6.09 >10.0
N&-(2-Amino-phenyl)ethyladenosine 9.65 >10.0
Né&-Cyclohexyladenosine 10.0 >10.0

Nitrendipine 9.65 >10.0

Wortmannin 10.0 >10.0

IDso<LDso

H-7 5.78 9.65 >10.0
Sodium pravastatin 10.0 10.0 >10.0
Simvastatin 2.07 4.04 >10.0
BQ-123 3.56 8.93 >10.0
BQ-788 3.05 7.88 >10.0
LY294002 3.98 10.0 >10.0
CGS15943 2.28 3.00 >10.0
15-Deoxy prostaglandin Ja 3.21 7.33 >10.0
IDs0>LDso

CP55940 2.51 6.80 784
BIMI 2.57 3.40 721
Chelerythrine chloride 0.49 0.44 0.52
Ouabain 0.06 0.36 0.07
Okadaic acid 0.08 0.07 0.05

- : without cytotoxicity (x10°° M)
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Fig. 5 Effects of the S-isomer (A) and R-isomer (Bpf

roscovitine on intraocular pressure.

Roscovitine S-isomer and R-isomer significantly éved I0OP at
1, 2, 3 and 4 h after administration when comp#wetie control
eyes. Data were shown as mean£SE (n = 6). *P < argb**P

< 0.01 versus control (Paired t-test). These resubtre cited
from ref 34

4. RGC-5 ZRV-IER - B ILa3—R
(oxygen and glucose deprivation OGD) R kL
R IZ%9 B roscovitine D F-ExH R

22 P D RGC-5/ 5, 7' /b 32— ARG OFEHI B2 L.

IKERR G E T (94%2E 35-5%ik il 7 A-1% HE3R) ¢ OGD A
ML RAZFHE LT (K#EH#EL), OGD A kL AFFERZ, 7
S — ZEAH ORI FER U BN Uz (S0 .
RoscovitineD i 7 = —1% OGD A k L A% IZHM
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Fig. 6 Effects of the R-isomer and S-isomer of roswitine on
cell damage induced by oxygen—glucose deprivatio®GD)

in RGC-5 cell cultures.

A and C showed representative fluorescence micpysitnage
of Hoechst 33342 and PI staining (OGD for 4 h apkrfusion
for 16 h later). B showed the roscovitine S-isoimad no effect
at 0.01 or 0.uM on RGC-5 cell death induced by OGD, but
showed a significant protective effect gifl. D showed the
roscovitine R-isomer had no effect at 0.01 orfiML.on RGC-5
cell death induced by OGD, but strongly promotdtideath at
1 uM. Data were shown as mean + SE (n #).< 0.01 versus
control (Student’s t-test or Welch's t-test). *® 95, and **P <
0.01 versus vehicle plus OGD treated group (Duimnietst).
Scale bar represented ffh. These results were cited from ref
34.

5. RGC-5 ZH ‘= tunicamycin & /NAER
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EHE LIz, AR N LA ERFHEE, Ak L7z OGD#
W2 L AOREE AR, Hoechst33342- Pl % iR L 4
SN E R Lz, 1 uM @ S{K roscovitinel Al
Mo A2 HREICEl Lz, LA L, 0.01-1uM @ R {&
roscovitine CHTALE L T H/MaRA ~ L RIZFE 9 ek E
I Uie o 72 (Fig.7),

i %

Control Vehicle 0.01

R-Isomer

Tunicamycin

Fig. 7 Effects of R-isomer and S-isomer of roscovite on

cell damage induced by tunicamycin in RGC-5 cell dtures.
A and C Representative fluorescence microscopy énadg
Hoechst 33342 and PI stained cells (added 27 h afte
tunicamycin treatment). B showed the roscovitinedner at
0.01 or 0.1uM had no effect on RGC-5 cell death induced by
tunicamycin and showed a significant protectiveefat 1uM.
D showed the roscovitine R-isomer at 0.01 orpMLhad no
effect on RGC-5 cell death induced by tunicamycid a
strongly promoted cell death apiM. Data were shown as
mean = SE (n = 6)#P < 0.01 versus control (Studertttest
or Welch'st-test). *P < 0.05, and **P < 0.01 versus vehiclespl
tunicamycin treated group (Dunnett’s test). Scale b
represented 50m. These results were cited from ref 34
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