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The Combined Effects of #-BuOH Fraction of Ulmi Cortex and
Anticancer Drugs on Cancer Cell Lines

Jae Soon Eun and Won Young Song
Department of Pharmacy, Chonju Woosuk University, Chunju 565-800, Korea

Abstract-——The combined effects of Ulmi Cortex and some anti-cancer drugs on the

proliferation of HeLa cells,

Hep G2 cells and S 180 cells were estimated by MTT

colorimetric assay. The #2-BuOH fraction(UBF) of Ulmi Cortex inhibited the proliferation
of Hela cell at 10~3g/ml, Hep G2 cell at 10-5g/ml and S 180 cell at 107* g/ml. The
cisplatin(CPT) and 5-fluorouracil (5-FU),
respectively, on Hep G2 cell was increased by the UBF. The UBF did not influence the
proliferation of Balb/c 3T3 cells at concentrations of 107 to 10™¢ g/ml, but increased
the proliferation of T cells at concentrations of 10~° to 10~* g/ml. The UBF did not
influence the number of leukocyte, and on the thymus weight of mice. The UBF
increased the number of total-peritoreal cells of mice. In conclusion, the results suggest
that the UBF have anti-cancer activity without the side effect, such as leukopenia and
immunosuppresion, and increase the inhibitory activity of the anti-cancer drugs on

inhibitory effects of mitomycin C(MMC),

Hep G2 cells.

Keywords—HelLa « Hep G2 - S180 « mitomycin C - cisplatin » 5-fluorouracit « MTT

assay » Ulmi Cortex

A=A
= =

=3 (ReRED) -3} (Ulmaceae) o] <
sl vl U (Ulmus pumile L)2] 32338

445 2 29HE A28 Ao,y REDHA
B, BRE, &E, Rk, S@@=Htzz @
o}, 2,9 :
T2 4L

tannin, glucose,¥ resin, fatty oil, g-stigmasterol,®

2 ¥ methylpentosan, fructose,

catechin, catechin-5-O-pg-apiofuranoside®

manosonone C, G, 7-hydroxycadalenal. 3-me-
thoxy-7-hydroxy-cadalenal,” fridelin, epifridel-
So] &3l A glen), Ulmaceae

T A FFEA ol = 9

anol, taraxerol®
o Fehe

144

A¢] polyuronidez 748 el FAJAL
s)u) £o] emolient, demulcent, g FEZS AA
& Az gk f29E dAgAAdE FK,
AR, WA, SLIGs, WER, BB 2 NS
o) M ad oz = IPA P 404 A
2 9o o], 10-12) A&, BGHE, g7 2 Ll
-TL FdA AL} o dde FFHEN
5 et

&1% | AHgsz Qe gdaAe 7
W Eoll, Azg FAAY AL # JE HH
A% gl FEAE FAANL FRE
A& Wi gel AEsx Yo B

(o)

2 OS‘D

nlo :{o

o] X
o}o]
ﬂ

fo cp

24
+EY T



Vol. 25, No. 2, 1994

2 Ao AEe 29 »-BuOHEHS F¢=
4 2 71E FEAS F8AHAY 2% E A
A8 53 AR, AxAY % 5E
AYE T ¥-44E ARG A5 479 A
AL Asle] ol RzmEmA It}

HEME % wy

HY=H—E Aol A& F9 (Ulmus
pumile L)E AZ {FTA B A3
Azdd ALATh. 29 9008 MeOH 4
12 547 A9 228 F AdAg a4
rotary evaporator® F&Hdted A& 49
MeOH o]~ & &3 #-BuOH(l : 8)& £33}
rotary evaporator2 §%3}e] »-BuOHE-% 25¢
(UBF)-& o] Ao AHE8set. FEAHFA
o= A AGFel LA AL Ron, A
AP A& PBSEAo] Sl AA A=A T3}
o AL&5tg . '

HESE—E 4¢ol A4E mouser 6~8 T
2 ICRA ¥ CHA(TAx AFAE Y3
o, 159 o] Ay ALA F AL
or, 2PAss £ AfFaHA AA%=E
3ot

A 8 I F—Agel AgF Acke Dulbe
cco's modified Eagle’s medium(DME, Sigma},
RPMI 1640 (Gibco), mitomycin C(MMC, Sigma),
cisplati (CPT, Il Dong Pharm. Co.), 5-fluorouracil
(5-FU, Sigma), fetal bovine serum (FBS, Gibco),
trypsin (Gibco), Dulbecco’s phosphate buffered
saline(DPBS-A, Sigma), penicillin-streptomycin
(Sigma), 3-(4, 5-dimethylthiazol-2-y1]1-2, 5-dip-
henyltetrazolium bromide(MTT, Sigma) $o]

o, A}47]F= culture flask (Nunc), multi-well

plate (96-well, Nunc), disposable pipette (Bellco),
disposable pasteur pippet (9 inch, Sigma), ELIZA-
Reader (Dynatech), CO, incubator(Vision Scien-
tific Ce.), inverted microscope(Nicon Co.), spe-
ctrophotometer (B&L) %& A}83%4rt.

Nz 8 Mzejgxd 2 MTT go s
HEZLYEE g FUd Yoz A
A st
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HeLa, Hep G2 ¢ S 180 Hl=Z&40 6[Xl=
zt getRe) IC, 5 EF—A2FHE 50%
dA G 4 ' 4 FEAY F=E T 4
3, mitomycin C, cisplatin % 5-fluorouracil %
e R v gFdel Az FHETE A
A GA AFE viet g2 wWos Had 4
zo] A syt Az FA%d vlAe A

Fhxol Ay AT FH=E ALEE B
Aete] AL BHshet

HeLa, Hep G2 2 S 180 M ZESA 0 OjXi=
2ne| MFEI U 2zt sefHete) WERH
g—¢29 #-BuOH %8¢ gt =2 4
dof 3 4ste] 7 Az HARE LA, F&
o L EdE 23 Qe F299 oSFd
T AZZAL 50% dAT F d= 4 F

£ EAo Fatg Alzo]l A3

. Az FAS uAE 4 FLAY &
=MTTHos 2A4% Y279 F4=d
3 AP Fe] FREE PR [AS AA

nteA & G0tM E (Balb/e 3T3) S2l0] AlX
= ga=nje] ¥st—Balb/c 3T3 AlxY FAF
o A 2E 96-well plateo] 1x10° cells/ml
2 A A A ALE ¥
¥, 429 +-BuOHEYE WA oe 3
Asto] 2 wello]l Aelstz, 484 7kE &R
o}, Az F2 447 Aol MITEHE A
Astgon (20 pl/well), W FER F AEdF
g A At 100 ple] 0.04 N HCl-isopropanol
S HAskd Alzel &8 44" HAAA Y
formazanS 23 A A k. Formazano] -3l wj
oF platee] 7t welle] %3} = Microplate Reader
2 570nmoll A FA3e], AT NETY FF
o] g AFFY FA=EF YEER FAS
o] A st

T eimprsase] £8—CH moused 751
Fobe] AL A3 wFAE FRELE =
Ag 3, AAL EFAL 96 well platee] 7
wellgt 5x10° Al 27} 5 =% ZA %o, concan-
avalin A 1 pg/ml, MMC 0.0625 pg/well 2 7zt
>59 §29 »-BuOH ¥3¢& AA¢ F 37°C
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2] CO, incubatorell 4] 48412t wiokat w2, wj
FETE 4A T Aol MTTA L sttt e
Z84 0.01 N HCleoj &3]A% 10% SDS 100
W 7 wello] oAl #Hbsts wol Agts A
o 4] 37°C COy,~incubatoro] 4 184 7+ = €] & %,
w5 7 wells] F73% 8 Microplate Reader
o] -&-3te] 570 nmoll A EFAsln, WHzTe {3
=8 wmdte] AEALEE ¥BE FAHG
=}, 20,21

WP AFANYTFFE AT §9)
mouse(F3) 1008 & 1708 3], dj&To}
= 0.9% A d5ute 3TFd dged,
MMC% o Zoll & mitomycin C 3mg/kgd ¥
of 18] Foisigz, AT MMCRAF
29 #-BuOH £33 100 mg/kgd 797 19 1
34 AFFAsA, ¥R A, 7o F1
o, 32, 59 9@ 780} 27 moused] mMHFE A
3t}  heparinized microtubez HHI F, 10
W) tick g sbebel QMY g, hemocy-
tometer® W87 A A9t

Zhe, Wi o EMo| BB SF—sa(x
A) 105§ 1328 34, da&Tde 0.9%
A d ot AFFY g9, MMCRY T
ol == mitomycin C 3mg/kgd 0U9A S 7494 &
7ol Fostg ey, AL MMCHo T
G235 2-BuOHEH & 100 mg/kgs A QA+
of §NAA 19 184 UYZ ATF F 4
19 F%& A3

s EUMES Y —§23 2-BuOHR T
4 100mg/kgd AHAA5e] S AA whg2
A E 1T 3] 27 397 19 184 3
T2 g8y ed, dxds 4844542
FAET. FEFQ 38 F 1, 2 2 4dA H
ANLHE 2RANAY. b2 T AERTE
B39 2 DPBS 5mlE sebed £ ohE 3
Foted, 3,000 rpmel A 5¥2F QA4 Ee ok
0} % DPBSo) 247 hemocytometer® E-7A4
24E 389

Evans bluet) S8t RAIE Y S0t H A& v}
2 (FR) 8ute]F 17 o.28e], Whittle™ gl
Shimomura® 9] Wylo] iz}, wlzTdE A7
Ag5de 4YFAE F29 7-BuOHEHL

K;ar‘. J. Pharmacogh.

100 mg/kg e 47 AFFAE L, 147 Fof
1% Evans blue 5ml/kgS me]A=do) FA-34
o, 24 ¥ ZA 0.6% acetic acid 10m/kg
EAgel Fasts, 147 o H3AE 4=
A4 smlg QAT H5¢ o3, 3,000rpm
oA 587 AEAIH F5N & 620 nmef
A EFAeE &A%Y, v F4E AFAA
o8] Y24 Evans blue®] &g n] A3 3P
4" 3 0

Hela, Hep G2 & S 180 M=o nixle &
2hje} n-BuOH £8ie] HFENH—»-BuOH=
Halo 1076, 1075 107¢ 2 107%g/mis} FRE
gtz W gatel zFe) FFEE 100%=2 3
%2 o, HeLadzo) disixle 100.224.1,
1006, 2, 10043 2 39.443.6%=2 107%g/mi
o]} T Az FAJAZL] A4
QA vegten, Hep G2 AlZeo} s
99, 81.8, 89.4+2.8, 56.4+3.3 ¥ 43.914.1
%2 10°5g/ml o} & FxelA, S180 Azl o
= 97.621.1, 99.2+0.6, 97.632.2 R
84.8+3,5%2 1073 g/ml o} } TEAA FAZ
ZA QA FAgol F94 A veded, 59
HeP Goalzol distel 28T F&o] UaR
o} (Fig. 1).

HeLa, Hep G2 % S180 MZ& 50% Mt
=z} gtetNe] sE—2 AZE50% AAE T
Qe 2 FIAY F=E AFop) s F well
2 A Z 1x10%0 & ¥, mitomycin C, cisplatin
9 5-flucrouracil® Hela, Hep G2 2 S1804| %
o) AA 9B FERF oz A7 spsta vkt
g 2 FAZE 50% 9ATE FEE Gl ol
29 Ao A&5ch(Table D).

HeLa, Hep G2 & S180 Ml Zdl ojX&e /2
I n-BuOH 22810t mitomycin C2] HEF0
E0—7 Az v]YE 29 2-BuOH £4 4
mitomycin C8] B&Fd £#%E dotnr] 44
625 2-BuOH £38 107, 10~° % 107 g/mlE
247t 7}k mitomycin C F5§ Hela Al 29
W= 0.31 pg/mlS, Hep G2 AlzYd == 191
pg/mlE, Si80 A2 & 4.12 pg/mlE BE
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Effect of the BuOH fraction of Ulmi Cortex

on HeLa, Hep G2 and S180 cells

Each bar represents the mean+S.E. of 4

assays.

*; Significantly different from the control
group(*; p<0.05, **; p<C0.001)

Fig. 1.

Table I, ICs of anti-cancer drugs on Hela, Hep
G2 and S 180 cells

ICso(pg/ml)

Drugs
HeLa Hcp G2 S 180
Mltomycm C(MMC) 0. 31 1.91 4. 12
Cisplatin(CPT) 0.57 434 10.38

5-Fluorouracil(5-FU) 28.35 169.80 140.45

sted wf k8l ch. Mitomycin Cyb A3 miz

T FHE=E 100%2 g, ¥EFAT
¢ Hela Mol A& 94.312.3, 96.5%2.2,

105.9-50.7 @ 114.1-£3.2% 2 40 de
1}, Hep G2 AlzelAE 92.3+2.9, 79+1.7,
56.5+2.62 43 #-BuOH %3 10¢g/ml o]

A o S 180 Azl A= 8447.3, 80.1£3.8, .

8744.6%2 S n-BuOH 28 10~ g/ml o]
Aol w] Az F4 A4 ZLo] mitomycin Crb
=g dzFo visl G4 A AA=AR .
o] = Hep G2 A 21} S 180 Al 320l A &= mitomycin
Ct H&steA Bt {23 2-BuOH £3 & 1
23 2ol o AFAHYLE Yridte Ao
=} (Fig. 2).

HeLa, Hep G2 2 S 180 M=o
20| n-BuOH 22|10} cisplatin?|

njxXles &
HEEY §

(==
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The combined effect of the BuOH fraction
of Ulmi Cortex and ICs, of mitomyein C
(MMC) on HeLa, Hep G2 and S180 cells
Each bar represents the mean+S.E. of 4
assays.
*; Significantly different from the MMC
treated group(*; p<{0.05, **; p<C0. 001).
ICso of MMC(HeLa 0.31, Hep G2 1.91,
S180 4. 12 pg/ml)

Fig. 2.

7 A xe] vl {29 2-BuOH F4 =}
cisplatin®] W§g-5o Z3EF gotnr]l 94 +2
3 7n-BuOH £4 1075, 107° % 10™*g/mlE 7
7t 7}etz cisplatin 32 & Hela Alxd w+
0.57 pg/mlE, Hep G2 A2 W& 4.34 pg/ml
&, S 180 A £ == 10. 38 pg/mlE B85
o ofstgdct. cisplatin oF A A2TFY F3
8 100%2 39S 9, HEEqQTS Hela A
Fo A= 101.1+1.0, 103.2:£0.8 3 10812.2
%2, S180 A xell A= 110.5+5.8, 113.5146.7
9 113.716% 2 Fo Aol gl e, Hep G2 A
Zo A= 102.8+2.1, 92.9+1.6 E 59.9%3.0
%2 S35 »-BuOH £3 105g/ml o]} 5%

o o) QA x ZAAAFLo] cisplatinnt A3
HzFol w44 dA dAHARR o=

Hep G2 Al 2ol A& cisplatin?t Al Bt
29 n-BuOH -8 & W 4320 o A4H
qe gejete Zolc(Fig. 3).

HeLa, Hep G2 2 S 180 M Zd alXls
21 n-BuOH £ 1 s-fluorouracile] WRE

of g0t—7 Azl WAL §29 2-BuOH ¥
% 5} 5-fluorouracils) ¥ 4%o FHE Folns)
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Fig. 3. The combined effect of the BaOH fraction
of Ulmi Cortex and ICs of cisplatin(CPT)
on HeLa, Hep G2 and S180 cells
Each bar represents the mean-+S.E. of 4
assays,

*; Significantly different from the CPT

treated group(*; p<0. 05, **; p<0. 001).
ICsp of CPT(HeLa 0.57, Hep G2 4. 34, S180
10. 38 pg/ml)
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Fig. 4. The combined effect of the BuOH fraction
of Ulmi Cortex and 1Csy of 5-fluorouracil
(5-FU) on HeLa, Hep G2 and Si80 cells
Each bar represents the mean+S.E. of 4
assays,

*; Significantly different
treated group(p<0. 01).

1Cy of 5-FU(HeLa 28. 35,
S180 140. 45pg/ml)
18 §2%) n-BuOH %2 10°5 10~° 2 10~
g/miE 22 A8tz S5-fluorouracil 5 & Hela
AZP 9= 28.35 pg/mlE, Hep G2 A= #
= 169.80 pg/mlE, S 180 Al 2 &= 140.45

from the 5-FU

Hep G2 169.8,
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pe/mlE W43l o) kel g e}, 5-Fluorouracilwh
A JE£2TFY FHEFE 100%E 39& o,
W8 Fod 728 Hela A 2o A& 98.8+2.5, 92.6
44,52 91,61+3.9%2, S180 A Zol A= 103.8
+7.8, 109.2+7.1 2 107.7+4.9% = Sl Qo]
glalont, Hep G2 A £l A &103. 4425, 98.5
0.3 2 70.13+4.9%2 29 n-BuOH £3
1074 g/mlY o, ¢z F4 A AEg-o] 5-fluor-
ouracilzl A&l & HzFel ulsl A A o
A 59t o]+ Hep G2 A 2] Al & 5-fluorouracil
ot e steAd 2ok 29 2-BuOH £8& o
gatzRel o AFAAYE v Ao
(Fig. 4). '

Balb/C 3T3 Mj=oj A|Xl&= §21 n-BuOH
gElo) 5—3T3 Al 29 FA WA 729
2-BuOH ¥-31 8] g &g Folnr] 3t F25
7 B3 g AY3A FeTE 100%E IRE

@, 3 2-BuOH £3¢ ¥E7} 107, 1075,

1074 2 107 g/mly = 22 1024+1.8%, 98.7
+2.29%, 92.53.8% 2 80.2+3.1% 2 10~g/ml
ol A8 ¥ A AxZFAo]l dAHYTH ol&
429 2-BuOH 18 0] iy xel A ZAA 2] &
A& JAY F A& gu 8 Hol}(Fig. 5).

T 27 S50 0jX& 20 n-BuOH &2
89| §f—-vl-y9] v ZAE W FA L o] &3
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Fig. 5. Effect of the BuOH {fraction of Ulmi Cortex
cn Balb/c 3T3 cells
Each bar represents the mean+S.E. of 4
2ssays.
*; Significantly different from the control
group(p<0. 01).
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Fig. 6. Effect of the BuOH fraction of Ulmi Cortex
on T lymphocyte proliferation activity
Spleen cells obtained from CiH mice were
cultured in RPMI 1640 medium containing
10% FBS. Concanavalin A(l gg/ml) was
added with various dilution of the BuOH
fraction at the beginning of the culture. The
plate was incubated at 37°C-CO, incubator
for 48 hrs, followed by the addition of 20
¢l of MTT and further incubation for 4
hrs. At the termination of culture, and 100
ul of 10% SDS and then culture plate was
incubated for 18 hrs.

Each bar represents the mean=+S.E. of 4

assays.

*; Significantly different from the control
group(*; p<0.05, **; p<0.01).

o T ¢ =}F mitogenq] concanavalin A(l.0 ug/
ml) & H7}3le wjoksl 5, MTTH o= =243
A5 Con AS AFse Q239 0.D.% 100%2

Z A3 ¢ 4, Con A% HrsiAl @& 4
$-oll &= 75,822, 0%°) gl o, 523 #-BuOH 3
1077, 107%, 107° ¢ 107*g/ml& H3lEl&
=, 98.6+1.8, 98.5+6.9, 134.9+8.4 2 128.2
+4.2%2 107°g/ml o] 4] Fxeld HzTe]
vld f2A QA Fhstch
BuOH $80] TYsF Z4 %0 9&< 9t
£ Aol (Fig. 6).

Mitomycin C 5£0{ mouse2| & J 40 0|
X #20 n-Bul E0—FH n-
BuOH £8nlg %o 3 1, 3, 5 % 79 & F
VY F4E 248 A5, 32 2-BuOH -3
ol Aol WHT4E 108404-320 cells/ml o] )
3, Fo] 1¥6ll 96604840 cells/ml, 39 o] 10000

= s|o
g&l9
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=4840 cells/ml, 526 12670810 cells/ml, 7l

10400110 cells/mlz A AR 9} & Hol7t AR

o (Fig. 7). '
Mitomycin(MMC) £o %

%79 93 HET4E &

WBC Number
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[ J A . i 1 L Il L I}

7, Days

Fig. 7. Effect of the BuOH fraction of Ulmi Cortex
on WBC number in mice
Mice were -administered 100 mg/kg/day of
the BuOH fraction orally for 7 days.
Each bar represents the mean-+S.E. of 10
mice.
*; Significantly different from the control

group(p<0. 05).
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ﬂ
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Fig. 8. Effect of the BuOH fraction of Ulmi Cortex

on leukopenia by MMC in mice

Mice were administered 100 mg/kg/day of

the BuOH fraction orally for 7 days and

were injected i.p. with 3 mg/kg of MMC

only at lst day.

Each bar represents the mean+S.E. of 10

mice.

%, Significantly different from the control
group(p<0. 05).
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T A Feol A MY F4E 108404320 cells/ml
oIz, MMC % 19 o} 73604400 cells/ml
2 ZFaH Ao, 39 ol 9860450 cells/ml,
54 F F-EH & 113504310 cells/mlz, 79 34
108101720 cells/mlg. AAX 2 FEH= A
]aj,.,_, MMCs} 239 #-BuOH £3& 3.8
Ao & Fo] 19 Fe] 75804330 cells/mlz s
qgin}ﬂ, 39 o 88704570 cells/ml, 59 3o
12660880 cells/ml, 79 Fo 12960610 cells/ml
2 MMC %43 8 Ho]7} 99 (Fig. 8).
Mitomycin C 50 mouse®] 7i%}, H|Z& 2
gde S alx{s |25 n-BuOH 23
S4B FAE 2T 14364116, 0 mg, B
<9 2-BuOH 8 o F2 1585.94+112. 5 mg,
mitomycin C¥of & 1460. 6-+130.5 mg, 5=
n-BuOH 23 3} mitomycin 1 H5o 7L 1159.8
+75. 1 mg& F23 2-BuOH £33 mitomycin
HEFA Tl NzTol wal gATAA 5
A4A Zasgos], WAFALE dzFol
191.8422mg, #<3¥ #-BuOH 2 dEqF2
192.44:17 mg, mitomycin CFo] 7L 166. 430,
23 7-BuOH 423} mitomycin 4 & LR
153.14+20mgo &, dzFol #)a] ¥ #37} g
o, F49 FAE d2F 302434 mggl
o w8 23] 2-BuOH 23 EoF L 4], 1+7
mg, mitomycin CHFoJF& 21,543 lmg, #&
7] #~BuOH £33} mitomycin CY LB Fo
27.6£1.9mge & mitomycin C EFoF5 &
<3 7-BuOH 283} mitomycin C W&o T

=
£

i

o 19

2R A 2ol vla pasthr}. o= $32
3 #-BuOH £8o] 1454¢ 9o + 98

< 9u3tE Zlol, mitomycin Co 93 FA4
o gHEAL IBAA FA4 2L Yu
Zio)t}(Table 1),

Mouse S2t4|Z 40 0|%|= 220 n-BuOH
B89 30—{29 n-BuOH 232 =d3x
B 2T AAAEF(XI0E0, 1, 29
49 F 77} 0.9940. 07, 1.082-0.14, 2.017-0.09
% 2.862:0. 24 cells/mlg. A= Zrlstgont, &
=¥ n-BuOH #8 %oLe 22 0.99-0.07,
1.2330.19, 3.0240.16 2 2.97-+0. 26 cells/m!
2 244 HzFol vdtd fo04 oA Z7bet

Kor, J. Pharmacogn.

Table II. Effect of UBF and mitomycin C(MMC)
on organ weight in mice

ASamples Liver(mg) w e?é)llxi?xln ) T](ngang:;l §
Control 1436.0+116.0 191.8+22 39.2+3.4
UBF 1585. 94112, 5 192,44:17 41,147
MMC 1460.61+130.5 166,430 21.5+3.1*
UBF+MMC 1159, 8+ 75.1% 153,120 27.6%1.9*

Mice were administered 100 mg/kg/day of UBF

orally for 14 days, and were injected i.p. with

3mg/kg of MMC at 1 and 7 days.

The data represents the mean+S.E. of 10 mice.

*; Significantly different from the control group.
(p<C0. 05)

UBF; #-BuOH fraction of Ulmi Cortex

MMC; mitomycin C(3 mg/kg)

Number of paritoneal co(ll(xwe cefia/mi)

4.0

a:o M

y / //

1.8
_— / -@- Contro!
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o.o ¢ L A L L A
0 1 2 3 4 Day.

Fig. 9. Effect of the BuOH fraction of Ulmi Cortex
on the number of peritoneal exudate cells
in mice
Mice were administered 100 mg/kg/day of
the BuOH fraction orally for 3days.

Each bar represents the mean+S.E. of §

mice.

*; Significantly different from the control
group(p<0. 001).

Fet. ol frE9 #2-BuOH £33 FojFo
Az A 4¥E £ F AE e 9+l
Aol et (Fig. 9).

Evans bluety 2|5t &3 EMM0 njx|
£ §2I] n-BuOH 28l2| S0—| 279 Evans
blue 4 2k-& 12,4642, 3 pg/mid e nl#, 7
100 mg/kg %o F-& 5.83+40.78 pg/mlE 2] 4
2A AdA st ol F25 #-BuOH ¥ o]
EALE T3] A Fge]l deE vzt
(Table 111).

;)
e &



Vol. 25, No. 2, 1991

Table III. Inhibitory rate of UBF on the permea-
bility of- Evans blue into peritoneal
cavity by 0.6% acetic acid in mice

'Drug Leakage of E.B.

Dose(mg/kg, p. 0.) (pg/ml)
Control — 12.46£2.3
UBF 100 5. 83%0. 78*

#; Mean=+S5.E. of 8 mice.
*; Statistically significant compared with the
control group(p<0. 05).
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n

f3) 72-BuOH 232 Hela A} 29} S180 A
zol A 107%g/ml 0] A9 FEEA FALZA
<+ At Hld, gzl Hep G2 Al
AT 10%g/ml o] B8] TR AAZ <A
45 AEsA vdehlo] A el HolAo]
& ¢ F A}k =% F29 #-BuOH -8

TES} 2 A TE 50% dA = gAY
FTEE H8£42 4, Hela & Toj A= mitomycin
C, cisplatin @ 5-fluorouracil&- Zz} ¥ &40
7t Al FEA ] Foll uld H Aol glde
Y, ZkehAlxzql Hep G2 Al 2ol A& mitomycin
C, cisplatin 9@ &S-fluorouracil-2= 27+ ul &4 4
7 BEA EFA T ulE FEELo] FHE
g $180 A o] A &= mitomycin C, cisplatin
Z7ZF g Aof mitomycin C
S W g-Aelgt mitomycin CHEF-of Fof ujd]

_:}Lig_!},i,&

2 5-fluorouracil-g&

FAEo] FHAARS. o] AANAE F2
5} #-BuOH 23 o] 21gA 2ol Ho]4o] &

& % sk
A F FEAEE tehle 425 2-BuOH
o] ARA ] WA P A3 1w 9

3te], wlgx AgolAlzql Balb/c 3T3 Al 2o

A A3 1070 g/mle] TF ol Aut 2T o]
¥l 3} #-BuOH £3%)o] 80.2%% A A ¥ ¢
T8 FA4E vagon AR ¥ go)
gl

dutd oz FLASL A 2o B4 Y
g "y AstdA4e dehis] w2, &
=3 2-BuOH £33 9] Tl s}l n|A= o e
A% Hgrh §39] 2-BuOH 332 10-5g/ml
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FE ol gdA TR FAFE FAAA 7
& g sel dele A% A d4e o
SA @gkot, mehe Rdvel deld &

T A& dodok & 7}\0]4

=3 %J-oL;q] A4 Agog Vet ul
T4 kel Q& F2 4 7n-BuOH 239 9
g 49 £ @-‘/} g5 Fo A= Y Fe
W e Fx ggtow, ¢A mitomycin C
s} g4 Oi]—‘—,:— mitomycin Co] <38 1949 W)

1 = d4¢ AEAA FA= X A
ol 3 #-BuOH ¥8-& ¢ 5o 144
NET7g Fas oWANA $ee dudg

& e Foq &% 2 17 BHE A e
AEB oF & Hojrh,

‘—’4“%"11 944 54¢ ¥ ¢ 23 2 49
71%5¢ FLHE AT FAY FFEAqAE
°-17:~4 2-BuOH £4 Afdoze 714, v
Z FAL FFol B dFE FA ggon,
mitomycin C @5 R FL 7k49 Fao ¥
dgE FA gge Lf 23 »-BuOH 3
2} mitomycin C ¥ &5 7 k749 Fge
mitomycin C 5o v‘foll vl A A 7
4A 7= o] & mitomycin Co| 74EAL =
7HAA & Qg dn gl Alxe dg g
A= 7,1-“’}*1]101]"1 59 28 F4E& v
W AE ARAAE A §F297 g AF A
40 Nee AAHE Ao B 4 o
AAG ARE 2F AF A uslolof & Ao| Tk
Eg mitomycin C 3% Ko7 2 §27 n-
BuOH #3 5 mitomycin C ¥ £ 53 F& u]A
o SHelle ¥ d&¢ FA ggeort, FAY
FTHFE TAAAA #=AAS e 2T 2
BuOH #-% o] micomycin C&] EAe] ¥ o g2
FA 2%e guishe Aolw ¥ + ek

E3A 2+ lymphocyte, macrophage o
polymorphonuclear leukocyte(PMN) So] Zx)
Bz gomn, 3 #BuOH £40] 3 37
PETE ZMzM e adAz) BAE
FHA% 4 ASE s}{- Aol ¥ 4 3
t}. #<Z3 n-BuOH v‘f-il"ﬂ 48 & E3/xF
7t F74ste el Z1dAd o AAAE ¥
Q37 Aste] Evans bluee] &3 2AY AT
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AAYE AR 25 {29 #2-BuOH 232
RAYRE A9 E FEE Jdelon, o
€ 29 #n-BuOH £-89] FE AN x4 Z7)7}
7143 A% o] obdg st Aol

g £

HeLa A2, Hep G2 Al 2 S 180 Al of v
% +7. n-BuOH 239 Ftadg o4 sxg
&A 9l mitomycin C, cisplatin @ 5-fluorouracil
3 gAY Bl HR AYAFE e
2k, |

1. HeLa, Hep G2 ¥ S180 M=z &42 50
% 4A = FdAle X Z7Z mitomycin C
0.31, 4.12 ¢ 1.91pg/ml, cisplatin Q.57, 10.38
2 4,34 pg/ml, 5-fluorouracil 28.35, 140.45 2
169. 80 prg/ml o girt,

2. %5 2-BuOH ¥8& Hela Al 2 S
180 2% 107 g/ml Fxol A, Hep G2AZE
1075g/ml o] 49 FEAA A2 FAL A4
%ot

3. %9 2-BuOH £# 2 mitomycin C, cis-
platin @ S-fluorouracil REH e A By}, o] %
T Wg A2 4 Hep Gz Ay 34 94
%8¢ FTHARL

4. #29 2-BuOH £ 3.2 Balb/c 3T3 Al =
o Agxedds ¥ FS F4 ggen, T
ARTFAEL F7HA 3

5. 23 #-BuOH ¥g2 Wd74, 2%
g 2 FAY Fde d 982 Fx g9
or, 8% Az S

o] 49 4YgAs $29 n-BuOH £ & A
2, 53 ZgAE Hep G2Ax Z4 dx =
4ol ZYstgen, A4z Balb/C 3T3 A
Zo dgAze THZA 3 488 Fa Qg
i, FEAS} dEA LAY F4L 234
e d
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