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liferation.

Method[ Using two meningioma cell lines, cell proliferation was determined at 96 hrs after adding inhibitor
(AA861, Nordihydroguaiaretic acid(NDGA), Indomethacin, acetyl—11—keto—beta—boswellic acid(AKBA) into medium
by methyl tetrazolium salt/phenazine methosulfate(MTS/PMS) non—radioactive cell proliferation assay. We checked
optical density with 490nm wavelength UV and this value was used as a proliferative index. The percent of inhibition
was also calculated from this value.

Conclusion[] Indomethacin and NDGA showed no effect on meningioma proliferation. AA861 also showed no
significant inhibitory effect, but AKBA demonstrated a significant inhibitory effect on meningioma cell proliferation.

O bjectl] To verify the effect of the lipoxygenase inhibitor and cycloxygenase inhibitor on meningioma cell pro—

KEY WORDS[ Meningioma- Lipoxygenase inhibitor- Cycloxygenase inhibitor.
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Fig. 2. Effect of AA861(5-LO inhibitor) on the proliferative of
meningioma cells.
There was no inhibition of proliferation.
O.DU optical density
M2, M340 cultured meningioma cell lines
EtOHO Ethanol, -used as a solvent of AA861
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Fig. 1. Schematic representation of the various enzymes and
inhibitors in major pathways of arachidonic acid me-
tabolism.
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Fig. 3. Effect of indomethacine(CO inhibitor) on the proli-
fertive of meningioma cells. There was no inhibition of
proliferation.
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Fig. 4. Effect of NDGA(5-LO inhibitor) on the prolifertive of
meningioma cells. There was no inhibition of prolife-
ration.
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Fig. 5. Effect of AKBA(5-LO inhibitor) on the prolifertive of
meningioma cells. There was no inhibition of prolife-
ration.

O.DU optical density
M2, M34

N

control

30

0 00DO00%*, 00 00 00000 00000 00
00 0000 00000 000 00 0bo O ooo
goo oo goob, 0oob 0bobo obobo boo
000 (membrane phospholipid)000 OOO OO OO0
goo ob ob. oboo boobo ob oo boo
eicosanoid] OO0, lipoxygenase cyclooxygenase
pathwayd OO0 O0OO0O OO arachidonic acid OOO0O
0000000 00000 00 00 0000%. 00 O
good ooboobo oobo bodg odo, oooo
0000, 0000 0oo0oOo, 00 00 O ooo oo
goodo oodb OO0 bood oobo go. bod
000 000 00000 O00o0ooo 00 oo oo
0 000 OO0 phosphatidylinositol, sphingomyelin, lyso—
phosphoglyceridel OO0 OO OO0 OO0, 0000
000 00000 oleic, linoleic, arachidonic acidd OO
0O 000 000D 0000 O00%. Cooper®00 OO
0O 0000 0000 prostaglandin, prostacyclin, throm—
boxaneD 000, 00000000 OO0 O0OOO OO
00 000 000000 OO0. Stein®00 00 00O
000 000000 0000 Ooooo, ooooooo
linoleic O palmitoleic aciddd 0000 OO, stearical pal—
mitic acidd 000 0000 0000, 00000 000
0000 000 000000 00. Hattori®d 000 O
00 o000 oooog.

ProstaglandinC OO OO0 OO0 OO0OO, O00OO
000 00, 000000 000 000 000 00%,
00 obooo booboo oo, 0o oo gdo o
0,00 OO0 OO0 prostaglandinC OO0O0O DOOO
0 O P1N0M058%9) | edwozyw 030 OO0 0000
O prostaglandind OO0 00000 OO OO0, OO
000 O 20%0 bone resorptiond new bone formation
0 000 0000 0ooooa, PGE20O OO bone re—
sorbing agent0 00O O0O0O0O OOOOO OOO pros—
taglandinC O OO0 0OO0O0 OO0 OO0OOO OOO.
OO0 0000 OO0 leukotriened O prostaglandin 00O
0 0000 000 00 000 000 000 ooo o
goo 00 0d oob booo gb. bob oboo
0000 0000 modeldO prostaglandin leveld 00O
00 002, 00000 000 0000 prostaglandin
O 00O0D™33 prostaglandind OD0O000 0000
O 0OoOooog ggroesnsees® nnog lipoxy—
genase inhibitor] cyclooxygenase inhibitord O0O00,
good bd, 00 oobod 00 ooo booboo

J Korean Neurosurg Soc/Volume 29/January, 2000



00 00 0O00oO0o9®,

0000 OO0 0000 arachidonic acid(AA)O O O
00000 009, cytosolic phospholipase A2(cPLA2)
0 OO0 OO0 00 O00oOoO0 oo arachidonic
acidd lipoxygenasell cyclooxygenasell 0000 leuk—
otriene prostaglandind O0O(Fig. 1). 00 O00O00O0O
00 00 00 OO0 0Obod oncogened OO OO,
0000 00, virus 00 OO0 OO0 00000 OOOO
g0 bo0oo0 0o oo oob 0o 0bo obogo o
00 000 0000 00000 0000 00, on-
cogene U000 OO OOOO OO OO OO OOobOO O
00000 DOOO growth factord OO autocrine,
paracrine effect] OO0O0 OO0 OO0OO0O OO OO
O00. cPLA20 EGF(epidermal growth factor), IL-2,
IFN—a , MAP kinase 00 OO phosphorylationd 00
000000 OO0 ga0™® 00 000 000
EGFO 000000 PGE2O OO0 20000 O0O0OO
0000, 1000000 0000 00oooo oo. oo
EGFO OO AAO releasell cPLA20 activity 000
000, EGFO cyclooxygenase—2(COX-2)O 00O OO
0 ooogo od.

00 000 000, COX inhibitorD in vivoO OO OO
000 0oOoOof9% i viroDOODO OO0 00O
000 0059, LO inhibitorD in vivol in vitrod O O
0 00000 0000 000 000 O™, 5-10
0 000 leukotriened OOO0O0 OOOOO OOOO
00000 O0d. leukotrienel OO OO O0O0O0O OO
0000 00 000 volume growthll 0000 OO0, O
0000 corticosteroidd OO0 OO0O0OO leukotriene
000 000D 00000 000%™, cyclooxygenase
00 COX-10 COX-20 OO0 COX-10 OoODod O
OO0 0000, COX-20 prostaglandinC OO0 OO0
OO0 O00. lipoxygenasel O 300 OOO OO0, 5-LO,
12-10, 15-L00 0O0. 000000 00 5-L00 leu—
kotriened pro—inflammatory role OO0 OO OO0 O
O0. leukotriened slow reacting substance of anaphy—
laxis(SRS—A)O O00O0O0O0 OO0 O0O.

00 000 5-L0 inhibitorD OO0 OO0 O0OOO
0 000 000 O 000 000 0002, Gati 0
O archidonic acid OO0 prostaglandin, leukotriene
oo bodb boob ooog, oo gbogo vo—
lume growthd] 3H—thymidine labellingD OO0 0O, COX

inhibitord indomethacined intermediate concentration

J Korean Neurosurg Soc/Volume 29/January, 2000

g4 - 2 - 0182 - 01ZH - Ol - F8S -

(0505.0u g/mhO00 OO0 OO0 OOOO, 50u g/mi
000 000 0000oO0, coxX O LO inhibitorDd keto—
profen] OO0 (S0u o/m00 OO0 000 000 O
00 00000, 00 LO inhibitord NDGAO cell sph—
eroidd 000 O0OOOOO OOOO, 00 OOO OO
00 O00O0O0d, quinacrined spheroid growth rated 00
0000 0O0. Gati*00 O 00 D000 0000 00
O 3H-thymidine uptaked OO leukotriened 5-—Ili—
poxygenase inhibitord] AA-8610 000 OO OO O
00 0000, AA-8610 monolayerd 0000 OO
00 0bd oobdoo gobod, oo bobo boo
0000, heatd Ca++ ionophored]0 OOO OO OO
0 0o0ob 00O oobob ooboo oooo, boo
000 B4 leukotriene OO0 O0O0OO OO0 OOOO
oo gogod.

Arachidonic acidd 00 00000 00000 OOO
goo 0bdb 0o0b Oob odo, ooobo oogo
0 000 OO0 O O0O00 OO0 ODOooobo oooo
00 00O0oo®®0 0 goo, 00, 00 0000
OO0 000000 O OO0 arachidonic acidd 0000
gooO, 00, arachidonic acidd OO 5-LO product
00 00O 00004, Ras proteind negative regulator]
GTPase activating protein(GAP)O neurofibromin(NF1)
0O 00000 D000 00%®, 00, 00000 poly—
peptide growth factorl] OO receptorl] over—expre—
ssiond0 000, 5-LO0 metaboliteD OO signal tr—
ansduction process0 000 000 OO0 OO O 0%
00. 0000 00000 00000 eicosanoidd 0 OO
0 0000 OO0 CO inhibitorD indomethacin, LO inhibitor
0 NDGA 0 5-LO0 00000 0000 AA861, AKBA
0 0000 oooooo oog boooo.

0 00000 COX inhibitord indomethacind LO in—
hibitorD NDGAO O0O0O0O OO0 OOO0OO OO OO0
0 000 00000, 5-LO inhibitord AA8610 00O
00 0od oooo, ooooo oogobog ood. 5- Lo
inhibitor0 AKBAD 000 0000 OO0 0OOOO,
controld OO0O0O 00000 OO0 OOO OOO. AKBA
O 50% 0000 (inhibition concentration)d 406y M
000 (Fig. 6).

Leukotriene 0000 key enzymell 5-LO0 00O, O
00, 000 OO0, Crohn's disease, shockd 0000
OO circulatory diseased 0 OO OO OO0 hyper—
sensitivity based diseasel] O inhibitord targetd 00O

31



Lipoxygenase Z' Cyclooxygenase InhibitorF 525 M=o S0 O0IXl= I&F

1007
. "
75 -
s
= 507 e m2
ﬁ u m34
£
S 25 -
xR
O -
= 25 T T T
0 10 20 30
Concentration of AKBA(UM)

Fig. 6. Percent inhibition of meningioma cell proliferation with
AKBA. The 50% inhibition concentration(IC50) of AKBA
was 4—éu M.
M2, M340 cultured meningioma cell lines
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