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Permeability Change of the Endothelial Monolayer Co-cultured with
Glioma or Glioblastoma Cell Lines by Dexamethasone

Soo Han Yoon, Ki Hong Cho, Se Hyuk Kim, Young Hwan Ahn
Young Min Ahn and Kyung Gi Cho

Department of Neurosurgery, Ajou University School of Medicine, Suwon, Korea

Even though many hypotheses have been advanced from the anatomical and functional analysis of in
vivo and in vitro models of brain tumors, it is still not yet possible to explain the mechanism of peritumoral
edema. Dexamethasone administration has been shown to dramatically decrease peritumoral edema,
especially in patients with malignant brain tumor. We evaluated permeability changes of the endothelial
monolayer co-cultured with or without glioma and glioblastoma cell lines by dexamethasone administration.
All groups showed reduced permeability after dexamethasone administration: 73.6% in the endothelial
monolayer culture, 83.8% in the endothelial monolayer co-cultured with C6 glioma cell line, 81.8% in the
coculture with H683 astrocytoma cell line, 69.3% in the coculture with 373 MG glioblastora cell line, and
53.0% in the coculture with 87 MG glioblastoma cell line.

These results suggested that dexamethasone inhibited not only the production of some soluble factor
which was secreted from the co-cultured cells to the media, but also influenced endothelial cells thus
explaining the pathogenetic mechanism of peritumoral edema in malignant brain tumors. (Ajou Med J 1998;
3(1): 25~29)

Key Words: In vitro blood-brain barrier, Endothelial monolayer cufture, Dexamethasone, Peritumoral brain
edema
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v A SR WIAEE HAEEA A Hedl, 3
25 & AMNste] cortical gray matterS £2]3 ¥ 1%
bovine serum albumin®] §l+= 10 cc 0.01 M isotonic phos-
phate buffered saline(PBS)el] #o]u sz, vj&HA1 31471 10%
S-gflo} FA(FBS, fetal bovine serum, Gibco, USAYS F7}
¥} MEM(minimal essential media, Hazleton, USA)el] 0] A]
ARA g 271ch. ZZAHL #10 scalpel bladeZ minc-
ing 3}od 1 mm’ oJs}e] AL AJ|2 WHES MEMS 2
© 2ko & 3 homogenizeE ¥t} homogenize® TS
L& 2F9] 30% dextran solutionol] 23 5800 GollA] <
10827} centrifuge 3t} Pellecd 15% dextran solutionol] A
thA] cetrifugedtt}. o] F A Q3o A pellees= MEMe] ]3]
A AoJUl 0.1 mg/ml collagenase/dispaseS F=7}8}3L 5
A7l A 16417 AEE 37°CY] shakeroll FAHA. &
Be 1500 Gol|A 10H-E<QF centrifuged}al, cell fractions
BolA AR Eu| o g HAste] refractile cell S &l
83 DMEM (Dulbecco's minimal essential media, Hazleton,
USA)ll Bl&A A7 5% S-elob BA (FBS, fetal bovine
serum, Gibco, USA)ll 9J3A A7 o-g, 1500 Gell
A 108 5o cenifugeS FRUT AFE oAl
peller DMEM/F12¢]] 10 U/ml heparin, 2.5 uM hydrocor-
tisone, 10% FCS, 1% antibiotic solution S-& F7}3t £
oll Y3 collagen coating®]|1} fibronectinol] 2] 2] 3} plastic
disht} 15 ml®] plastic flask (Nunc, Denmark)ol] o] 37°C,
5% COwllA wjokgtct. wjokiel A4 delE FA37]
ool 2 28] MRS TP, o] 4% Hr|A
o2 AFANT FFR} YX T slide flaskoll A} wiE
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kS Azt 10~14Y AX AU endothelial
cell & F83A dYZo2 zehA HY o] 7he
%l PH 7.42] 0.01 M PBSE Al¥ MojuUl, 10% dispase
7t 47k 3 ml9] pBsell 37°Ce] 2~3% F Astn
1% bovine serum albumino] &7}% 7 ml PBSE YW1 7}
WA EEv}. AlEI} detach®| ™ phosphate-buffered saline
(PBS, PH 720014 200 g2 108-E<t Aol A4
centrifuge 3224 Mo AELE T oA Ht} cen-
uifuge 0] 3ol AlEE Al trypphan blueol] 2] 3] 4] 90%
ol 4o HEEE At o} & A EHA porous col-
lagen-coated membranedl] T Fo] THE0]Z] o]FF =)
sl okakel] A} 100,000 cells/mle] WES 4% BE2| com-
partmentol] FFA|F|L vigFste 79 FE FH porous
collagen-coated membrane $]ol] endothelial cello] FH-3}#]
ddFoz AghA 5o o 10de] HH EFolFo
Agshe] 2430 Bt
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C6(rat glial cell tumor), Hs 683(human glioma), 373-MG
(rat glioblastoma), L8] 3L 87-MG3(rat glioblastoma) Al F.Al]
EE 10% telotdHo] F719 DMEMO.Z wfokdich.
wkS A 5~79 AR AV TR 49F
o2 A 9 o]5L 7123 PH 749 0.01 M PBS
2 A4 Mol3, 10% dispase7} B 7FE 3 mle] PBSol|
37°C9] 2~38 E9F A Elsli 1% bovine serum albumin
o] A7}8 7 ml PBSE Y3 spHA EEL} AEV}
detach5]® PBSol|A} 200 g2 102 EoF Aol Hx A
centrifuge 2.2 A Aol AEE BoA Hr}. cen-
trifuge ©])Fol] A EE A3 typphan blueol] 2] A 90%
ojAe] AZEE #eldttt o] & AFEHA porous col-
lagen-coated membraneo]] F¥E| o] THFo]Zl o] FF 2
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permeabilicyol] TN AFE 714 BE AT} o] ol

Z 9 ZFo] Lol fluorescine sodium(MW =373y
10~100 uM®] FE7} HEF jgBe] YF 7Yl F

ofstz offZ 7] wigAL 0.1~1 mL AE AMH
3}od phosphate buffered saline® 2 3] A3}ed 1 ml7} HA|
3 b2 spectrofluorometeroll 23 4] excitation 490 nmZ
ARSI 520 nmol|A] fluoresenced ZA ¥t}
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SAE wikel] I3 I EE 81X10 ¢ cm - min ']
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¢m - min” ', 373-MG(glioblastoma)2] 73-$-oll= 11.9x10
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Fig. 1. Permeability changes of endothelial cell monolayer and
glioma cells in the co-culture system by dexamethasone.
Dexamethasone influence not only tumor cells but also endo-
thelial cells (p<0.05).
Dexa=dexamethasone
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