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MREFE  BEEFH LU BALB/c v 7 XD 55
8L - REME %K (PBMCs) 2, ZhZh 10% 7 28R
FmiE (FBS) &% RPMI 1640 15 (% L, S&ER
AEAEEREREZRBEEICSHML TCOT X 2 NXN—2K
(37°C, 5% CO.IZEXTE) T 30 HREEER, VRKNUY Y
HZ4 KPS &ML, —EREEER, Edho
tumor necrosis factor-a (TNF-a) % % \\ & interleukin
(IL)-6 £ % enzyme-linked immunosorbent assay
(ELISA) A THRIE L 7.

# R:HF40-I)Lid PBMCs » 50 TNF-a %
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IR BEMTEE, REIKERIAEZE (CAD, 7OX&5
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hEB -7 (HIRSEE 114 : 669—677, 2010)

X—TJ— R AIFAO-IVIEEEE, BRNEEEE K
R M3 B IR RS EE (ISA), REMY 1
MO, REMEZEK (PBMCs)

Effect of Anti-glaucoma Drugs on Inflammatory Cytokine Production

by Human and Murine Peripheral Blood Mononuclear Cells
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Abstract

Objective : We investigated both human and mu-
rine peripheral blood mononuclear cells to find which
of the anti-glaucoma drugs used to lower intraocular
pressure drug also suppresses inflammation.

Subjects & Methods : Peripheral blood mononu-
clear cells (PBMCs) prepared from healthy men and
from BALB/c mice were suspended in RPMI 1640
culture medium containing 10% FBS. Each test drug
was added to the cells, and they were cultured in a CO,
incubator (set to 37C and 5% CO,) for 30 minutes.
Lipopolysaccharide (LPS) was added to the same cells
and they were cultured again for a given period of
time, after which either tumor necrosis factor-a
(TNF-a) or interleukin-6 (IL-6) levels in the culture
medium were determined by ELISA.

Results : Carteolol inhibited production of both
TNF-a and IL-6 from PBMCs. The other test agents
had no inhibitory effect. The carbonic anhydrase

inhibitor (CAI) dorzolamide, isopropyl unoprostone
and latanoprost had almost no effect on the produc-
tion of inflammatory cytokines.

Conclusions : We demonstrated that carteolol
exhibits an inhibitory action on the production of
inflammatory cytokines from PBMCs because of its
intrinsic sympathomimetic action. We also showed
that CAI and PG drugs had almost no effect on
inflammatory cytokine production.

Nippon Ganka Gakkai Zasshi (J Jpn Ophthalmol Soc
114 : 669—677, 2010)
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WA, T LWIRFAE oSS, #5125, RFWRE
I VRENTONDE Lo TE., LI LEDD,
UAX AT R 20E & 2 U SHE ) — @M DRI EADSFES
bMa, L= —itEEORITE LAIIOWTEE L DR
Hhd oY, ZoORELEFORKEE L TREMLOM
HG3Z26NTw2Y, 20w, AEEEATOAL R
HhHDHWITIEATOA FEPLRERE L DT, IRET
BEEAMBOIRET Y O — VO DIZHWT WA,

RIEZFRE L2 T, ~27 a7 7 —, IfFiEk,
TFBRER 722 & o S H L N (S he PR ) o S 7 A5ikE &
n¥Y X512, tumor necrosis factor-a(TNF-a), inter-
leukin-18(IL-18), interleukin-6 (IL-6) 72 & ® JHE A
MAA YD, BB L OHTFENTHEINT % 2 & 25HR
ENTVEZ s, FIEDOFIE L ARIT LA 0 —i
DORIBIZ, SSEMEMIERe 215 20 5 A S LA RKIEMEY
AN UEELCOLUREEDREZONS.

ARFAT 2 OIRE EA 123 L CRRIERE TR O IR Z 1T 9
A, TNSIRERE NRIOHIZHIIERI R % AT 5 3EHIH
HUR, RFEMBEOMHICHEL TVWLOTERZWNLEE
Z, SBTEOIRIERE THIOREEY 1 Mo A A
HIZoWThE 322 & & L7

VT F o — VEEEERE (5-(3-tert-butylamino-2-hydro-
xy) propoxy-3, 4-dihydrocarbostyril hydrochloride) 1%,
ARIERETHI X 77 YO MR OE RIS L LT, FrRNEE,
EHEAE OB ICH S NDILEMTH L, ZO7
VT b — VR A AR g I T H 2,
P AR ER (ISA) AL TBH, BB LU G-
adrenoceptor (AR) IZxF L C, HIEAER & 5\ IE R
HOMmLOEM%Z b 22 LWL Iz ShTwE Y,
WA 72 0, SRR BTG 14 % 3 2 A, ~
a7y —3 7% EQFIEMIEIZ S L CHIfI = e %=
RL, FIERCEEISE G ICEREREEZH-> Twh %
FEEY A M A VEAEREET S ESMONS KIS
o TEREYTY 2512, Izeboud Hix, ZOERDS,
BrARMIHZ N L THRIEL WL I EEHLITL,
AL BN, SIERRICHE A% b 5T
WBHIERRLEY. ThoDZ s, N=Y X LK
AR BN IER 2 A3 A7)V T 40— VEERIE S,
SREVEMINE OFERE 2 G L, SR L CHIRIny 2 /e
NS RETEDSE 2 b7,

RIF7ETIE, v 7 AB L O b ORI ERER (PB-
MCs) % v, VRKRYF v H T4 F(LPS)H# CFHE
ENb TNF-a BELWIL6 EEICHT LIV T4 a—)b
WRIE OB 272, FEC, e, IERETHIE L
THWLRIT W% ZEMEE RO FET— L~ L
A Ulg, LR7 /70— VIERE, =77 0—)liZon
TERZBRET L2, 8512, IRETHEREE LCH

HIESEE 1148 8%

SNDRERBIKEEZNERED KV T 3 FiERE, 7o

Ay 77 (POEKITHALTY /) TOAMBLY

A 7FaEiy ) FaRA b UIONT S HE 21T 72,
I #EE

1.8 9

BALB/c RlfEE~7 A%, HARZ L T7HASH LD 6
AATHEAL, 1 EMULEOBLET 247> 720 635
WAt L 7z, RRBREN L, W 20~24TC, R 45~65%
WZRRE L7z 12 B¢ (7 2 00~19 : 00 554T) B o fH =
WCINAE L, KORHEAKEK) B L O (CRF-1, £ T~
& VIR TSR aAt) 2 B HNCEBIE 72,

(B OEMR OERICHT 508 B LU [EBREY
O FAHE [ OB L OV H ORI B 3 % 2638 | 12HE -
7-.

2. & E

AT A0 — )V (Lot. B2ZK75F), LR/ 0o—
VR R (Lot. 12455 E 200604017), =75 ¥ 0 — )b
(Lot. 503001), KT 3 FHEEEHE (Lot. RRDW 070),
7% 771 A b (Lot. 060473-QCS-11) B L U v 7o ¥
V7 7u Ak v (Lot. FM 0007) 1 & RIR B3 AR A AL (78
BWIZEHT), WSS S, MRS S, 7
SRS, 77 A ket RE SRR A
[ I b L o AV A AV A

FEOT— )<L 4 VB (Lot. 061K1290), #iEE+ V7
% £ — ) (Lot. 117H46964) 1% SIGMA 7S A L 7-.

=77 Ta—VEECGREY TV, wihd PB-
S(=)IZHEAME L, 10% v ¥ JRFIMi% (FBS) (ICN Bio-
medicals, Inc.) &4 RPMI 1640 5 # (k& 4L H WFEY
BEEAFZEAT) CARS 5 2 Lo & b SRERE 2 AR L 72,
=77 00— VoORBERIE, FENVOEREL A PB-
S(=)B XU 10% FBS &4 RPMI 1640 55 Hb % F v CH
L7

3. XU ARMMEZIK(PBMCs) DFRER & &ML

~ 7 ADEREIR O M 2RI L, F& o MmERHE
& (Lympholyte®™M CL-5030, K H AR ZIERA &41) &
iz T Lo BE (R 1,000 g, 20 45FH, =im) L7z, $RHL
L7 PBMCs % A v ¥ 2 Tl L, w048 (EiR 8
800 g, #104-H) #4T- 7z mOLHEORL v MMIEE
DR A M Z BB L 721, BBl E NSy T —Gefh
W5, MERFHEARZ VOl Ra % 5HE L
7o, BEBEOMIED 2.0x10° cells/ml & % % & 9 RP-
MI 1640 55 % in 2 CIHEEL, 24 X7 L — b+ D4 well
12 BRI 250 pl & BRI B T 200 pl &2 A L 30
SR E%, 10 ug/ml @ LPS W 50 pl =i L <,
COf ¥ F 2 _R=FH(37C, 5% COUIFETE) T 24 K
Bag Lo, BT, BRE LIS well 20 S HL A
WEBRI L, ¥t o TNF-a (5525 4 B ) 3 X OV IL-6
B (554 24 BR) 200 L 7=,
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4. b FARMMEZEK (PBMCs) D#HRE & &AL

36 %, EERTOFIRY S5~/ VERMA TV, &
= O MER 55 8% (Lympholyte®M CL-5030, K H A #LER
R SHE) %0 2 Cra Lo (R 1,000 g, 20 43-f,  Z53E)
L7z, P72 PBMCs % A v ¥ 2 T L, #0408
(i, £ 800 g, #y 10 47[) 247 o7z, #EAEOSL v
Ml O RPMI 1640 2 N 2 8% L 721, WEEiE s b
Y8y TV =Gl < 5 AR L, MEREHENR 2 V¢
ML % BHEl L 72, SRB I o MIRaE)s 4.0 % 10° cells/ml
L7 A 59 RPMI1640 # N2 T L, 24 X7 L — b
D% well (24 7%IRE K 250 pl & B 200 pl %
BA L 30 k2%, 1ug/ml @ LPS W 50 ul % i
MLT, COAf ¥ a~=%K(37C, 5% CO:NHE)
T 24 RERIBEAE L7z, Bpaerp, B L 7CHERMIIC A8 %
HEEIL, b o TNF-a (3% 4 BE) B X 0V IL6
(R 24 W) 2315 L 72,

B, RABCHA L@, EREmEED 1 Ax
5, RANOKE - L TRINAE T 72,

HH OB R EREFT 51T RTOEFICBTHE
IKEEE BT A LEND D05, LIETOER A OB
BONS, BEDDH LRI HEREEIC N 2R 2
Ll %< OREMFE BIEBTEE OB KN 10 °M
BETTH D LD, RRBRTOEIER L 107M
TR L7z, PGHEAIDT ¥ /7 71 A b OAREKMNIEE
E 107 M LRI ISR RS, 8 ) TR N BRER
FRTHUREMZ AT 572012, 10°M Okt —ikkE
THE L7z, F72, BHORR L EMEICHRE T 51213
T % O FUGIKE [ T ORI R 2 5T 5 LB D % 25,
Zld LPS ORI A6 < H 2 ' T L7z,

5. RIEMYA bHADEE

1) ~ 7 X

M @ TNF-a 8 & OV IL-6 &1, enzyme-linked im-
munosorbent assay (ELISA) kits (OptEIA™, Pharmin-
gen 1) & I WTHIE L 72,

2) & k

e @ TNF-a B & OV IL-6 1%, enzyme-linked im-
munosorbent assay (ELISA) kits (OptEIA™, Pharmin-
gen 1) & IV CHIE L 72,

6. #t &t AR

T Z I R TR L, P HEE L SR
HEDOTA P A % — TR E ST L THEL,
Dunnett’s test (i) CHMOEOHFEEZRE L2, A
BOKHEIL 5% & L7z, WMOEICE, SASY 7 by 27 (S
AS Release 8.1) % fiv:7-.

7. AR5 A

AREERI T HGE R & RS R A S o L FBZE L L
Tt 72,

< A ORI H IR O KK A5 RIF EER R SR
TRFFEITIC T~ 7 A5 5 O PBMCs 778, 4, 5612

FRNEERIE OBUISEEH - & 671

FA M HAYOREEERITo 2. v b ORBRIIE IR TR
Ifi, PBMCs 478, ¥#%% KK, OH, ST 71\, H >
TV & RIFEIER SRR ZEAT 1035 L, KR
MR SRR 22T O KH & FS 5% 4 + 5 4~ Ol
i1 7.

m # R

1. Y XAKRMMBEZEOREMEY 1 MH1 CEEIC
T 23HITAO—IVIEEBRIEDIER & thEl & DfE
R

< AR IMEAEERZ LPS THIB L 72 & &», TNF-
a BLOIL6 O Sy — LRI O THET LT
B, SHIEZORERED? S TNF-a (3 LPS 00 4 B
%, IL-6 1% LPS @3N 24 Wt 0522 B % e L7z,

TNF-a DFEAIZOWTK 1(a, b, c)IZx L7z K%
MM X LPS #1354 BrR #2102 546 63 pg/ml O TNF-a %
FEAE L7z, BV A0 — VIEERIRIL, M4E%HI D TNF-
o BEAELTHRE L C RIS A 1A] (426 =19 pg/ml) 25588 5
nr.

AREANRE BT TH AL FET— LY LA S HR(785+
116 pg/ml) B L LR 7 7 1 — LR (780 + 106 pg/
ml %, xFMEE D EE (54663 pg/ml) 128V T TNF-«
AR SICHRET A2 EmA R L, MErENICERE (W
b p<0.01l) %2 TNF-a EAMNIWE 2R L7z, =75
o a—) (66968 pg/ml), PGHEHTHL AV 7L
V) JOA N (671+69pg/m) BL T 7 TR
k(657 %59 pg/ml) (E X} R & @ Ik (684 =101 pg/ml) 12
BV, AERIERZRO RN B, WEEL
L CHW Y V7 % & — L (55+8 pg/ml) (5 R &
D IHE (788 +151 pg/ml) 12 B WV THEMFMIZA E (p<
0.01) 7 TNF-a EEASIHIER 2R L7z,

IL6 DEAIZOWTHE 2(a, b, c)lZmR L7z, MM
1% LPS % 24 FEE #2102 1,234 +198 pg/ml @ IL-6 %
FEME L7z, VT u — VIEERIE X, HEME o IL-6
FEAELTHE L CHIHI 9 A M1 (1,085 =41 pg/ml) ASEE0 5
nrz.

FEU— )<L A UFE(1,424+9]1 pg/ml) I XFHE & D
(1,234 +198 pg/ml) 12 BT IL-6 FEA i 12 Bh &
TAHMEMERL, HEFEMICAE (p<0.05) 7 IL-6 L
WAER 2R L7z LAR7 2 a— L EERERE (1,376 +71
pg/ml) X, AL DK (1,234+198 pg/ml) 1B W T

BEoEH 2RO ko7, =770 —)V(1,284+
116 pg/ml), £V 7a¥iLw 7ok (1,311+105
pg/m) B LT ¥ /71X b (1,348+172 pg/ml) 1L 5+
e DIEE(1,292=70 pg/m) I2BWT, HELRIER%
RO,y otz, b, RRSELE L CTHWmEEY VT
& & — )V (597+32pg/ml) IZ K IR & o Ho#g (1,325+53
pg/mD IZ BV THEIFICA = (p<0.01) % IL-6 A
PEWER 2R L 72,
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1 URKRYY v HT4 KLPS)FERICL D 7T ARMWMELLERD 5 D tumor necrosis factor-a (TNF-

o) DEAE.

Drug free IZFEFIRML 2 W2 R L CWwa, Rlaldsavs+o—)v, FEO—), LET/0—)
FRB LTS, Mlbld=75vyua—), fv7aLry ) 7oAy, 5% 70 bxIELTW
L. H1cl3BENBE LTHW YL TH E— L& LPS IERMOMEREEZRL T 5,

FERIT 6 DR well O L% % 4 g L7254 £ % Pl - iZFEETRLTWA,

H TR EH A ] (p<0.10) R L, sk TREFI A 52 (p<0.01) /R LTV 5,

2. b PRMMEBEZBHROREEY 1 MDA VEEICH
T23HNTFO-IIVIERIEOER &FEl & DEH
2954

b N RMIMEARZEZ W T oRERS ~ v 2 LAk, %
AN 107°M THET L 72,

TNF-ao DREEICDOWTH 3(a, b, o) IR L7 B
ML LPS #1# 4 BERI 212 950100 pg/ml @ TNF-a
BREEAEL. VA a— VIEERIE, YUMo
TNF-a EEA IR L TR (p<0.01) 2 #Pii1E

FH (620 = 140 pg/ml) 3580 S A7z,

FEU—IY LA YHEO70£90pg/m)BLIL AT
71— )VHEEEYE (930 = 110 pg/ml) (&, *HHE & o F#z (950
£100 pg/mDIZBNWT, FEAMEAZRO P72, =
770 — )1 (970+80 pg/ml) B L PG #AITH 5 1
v7uiy s 7a X b (1,010+80 pg/ml) iZ AR &
DO (1,040£80 pg/ml) I2BWT, HELIEH %320
oz, 9% 7 71 A (91060 pg/ml) (XHEEF
A (p<0.05) ZHHIEA 2RO Sz, RERIFIK
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2 LPSERICL S~ IAXRBMERZIXD 5 D interleukin-6 (IL-6) D EAE.
Drug free IZFHARIML ZWRHEZ/RLTWS, K2aldh vyt a—), FFu—)b, LRT7 / a—)L%
L Twa, M2bld=75ya—), AV 7Ly ) 7aA by, 5% 7O0A 2L TW5S.
2c lFREIRE LTHW Y LT ¥ E— )L & LPS IR MR R2 R L TWA5,
FEFIL 6 W OBEE well O LiEE & 2 5%E L 724 R %2 Il + EERFRETRL TV,
FIMREER 2 EHI (p<0.10) &, *ITHFIFM 2 A E % (p<0.05) &, **x (IHEIFM %A E%E (<0.01)

ZRLTNA.

BERIESED MV y'9 3 FHEEEE (970 60 pg/ml) i,
XFHE & o b (1,040 =100 pg/ml) 2BV T, AERlEH
RO Tz,

kB, RS L CTHWEEY VT 8 -V (610
+50 pg/ml) (3% B & o i (1,040 =100 pg/ml) 12 B W T
MR (p<0.01) 72 TNF-a @EARIHIER 27~ L 72,

IL-6 DEAIZDOWTH 4(a, b, c) /R L7z, 4%
i ix LPS %l # 24 BRI #2102 1,230 =20 pg/ml & I1L-6 %
FEE L7, Vs Fu— VIERRIEIE, MESHILo IL6
FEAELT R L CHRERTAIIICH 2 (p<0.01) Z #HIE I (840

+20 pg/ml) 23RO S L7,

FEU— N~ LA YEE(1,190+20 pg/ml) i35t & @
(1,230 £ 20 pg/mD) I2B W CTHERIER %2780 70
572708, LART 20— VIEREE (1,150 60 pg/ml) i,
KR & o iz (1,230 %20 pg/ml) 128V TREMEIICE
H(p<0.01) 2WEHERREO bz, =77 Tu—)
(1,170=30pg/ml), 41 Vv 7a Ly /) 7o A s v
(1,170+50pg/mh) B X O’F7 % 2 7o Z + (1,170+30
pe/mD) 1ExI IR & D HEE (1,200 40 pg/ml) I2BWT, H
BERER RO o7z, V9 3 NIEERE (1,080=
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X 3 LPSFERICL Db NRBEMEZEKD 5D TNF-a DELE.
Drug free IZFFRIM L 2 WA Z /R L TWA, M3aldsvyrFa—n, FEu—), LAR7 / d— L%
WL Twa, M3bid=75ya—), fv7aLy /) FaA by, 5%/ 702 2L TW5,
BI3ciz FIVyT 3R, bR E LTHWT IV 75 E— LB LU LPS RO EZ /R L Tw5,
FEFIL 6 W OFEE well O LIiE % 4 2 5%E L 724 R %2 Tl + EERFETRL TV,
f IR A EE (p<0.05) %, #% MM A EE (p<0.01) ZRLTWA,

30pg/ml) i, & DIEL(1,150+40 pg/ml) 128\
T, MEHFMICEE (p<0.05) 2 HHIWERASRED & L7z,
B, WEFEE L THV BV T Y-V
(1,100=50 pg/ml) (& x} B & o Feik (1,150 =40 pg/ml) 12
BOWTHEBELRERZRO L0 o7z,

NV % %

37T v HIREOENEG TH D AN T 40— )V
WL, LPSHIBIC L > TRFESNLE PBL VYT A
FAYIMERER D RIS A B 4 ¥ (TNF-a B X OV IL-
6) DEEAIH L CHEEE AT 5 2 &A%, AMETIcB
WTH LN E RS2 (X 1~4). Er 51, RRIEZHw
72 FH BT EBRIZ B W T, BAKHIZ TNF-a, IL-6,

ILIBBEVIL2 LE Ty —hlind 52 & 2 ALY,
51, L= —IZL2HRFMIBNTYH, BK'D
ZVIER AT HIZ, TNF-a B & OV IL6 2583 2 =
EEPHLMPIZLTWE, TS RIEET 1 I A i,

TFRER, ) 2 NERB X OMAE N ML R EEALL, S5
W2, MEEEES T, TUAY T Y VB X O ni-
tric oxide synthase % FHiE 4 % 72 &, AR D 498 S
DEFIE - HRICEELBEAAL DI L5, WIR
Fie EIC Lo THELLBIERISIZR LT, ZNVT 4
O — )UVIERRIE DS AR R G0 50 Lt v, F72,

B DOWZEIZ BT TNF-ar 1%, Jis F500 JE IS B e b i e
W (POAG : NPG) BB OMIE T L {5 Z &8
RSN, TNF-a ®FH 72801725, glaucomatous optic
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X 4 LPSFHERICLDE MRMEMEZIRD S D IL-6 DELE.
Drug free IZFHIRIM L 2 WA R L Tw5, K4aldp V74t u—), FEU—), LRT7/ 0— )%
L Twa, M4ibld=75ya—), AV 7oLy ) 7aA by, 5% 70X 2L TW5S.
4clE PV T 2R, shEMEE LTHWAY VT Y E— VB X O LPS SR INOREEZ R L TW5,
R 6 OB well O_EF% & 4 % L7254 R % Il  IEEFAETRL TV,
FIIATAA R A E72 (p<0.05) &, % MR EN A= (p<0.01) 2/ R L TWwah,

neuropathy OHEATIZAT S OFE % Fe7- LT %A FE
AR ENTWBE? ™™ F72, IL6 1, neovascular
glaucoma OFFEIZHG- L T2 L0WMELHY, &
WO RIEEY A M A OREAEIH L CHERMZRL
2l AR EEZ 5.

HVT A B — VIR OIRNBATEIC O WX, At
FRZHWZEBRIZB W TREICHR O N TW A, Fu-
jlo 1%, 2% "“C-carteolol eye drops % 7 t& 5 78 |2 Hi[A]
HIRL 72 & 20BEKEGTRA PO VT4 a—Vig
JEAR N, HIR L EBRICEANT LM BLE, %
(RTHRER) T 10 M L E OB 2 % & & & il L7227,
F 72, BARRFLIE (R 12 BT h, SR 8K AT
EHDHH 1 uM 22 NG LR T 2 L2 A LT

Wn, —7, 1H2HOAERIETIE, EEARL) S
SICEEEOIRNBITSAASNL ZE LML T
L. GHOBEHIBWT, FHEOIEANL 1 M THETL
THBY, VT Fa— VIREIEO RIEVES A b 71 1
HEEHWERIZ, b P B LU~ ZORWIMEZEIRDO WS
NICBWTLEDLNTWE I EDS, FHREIZD & X
DIRN O LIEMEY A N A A ViR LTDH, Riks
THHIZD R AR CTE 2 2 EAVRE N,

FAEEMIZ D & ORI A S I A Y EEIIRIZT
B-agonists DIEFHIZOWTIE, ¥4 Yoshimura 5% %
Izeboud 512 & - THIZEASHED 51, B-AR subtype
(B, B:and B;) DHT B-AR PMEHZFEL T b 2 &
AHLMIZEN TS, EIRMEOE WV B-AR agonist
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