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Effects of Trichosanthes kirilowii Maxim and Scutellaria
baicalensis Georgi on IL-18-induced GnT-lll and V in
Melanoma B-16

Woon-Gyo Seo, Ji-Cheon Jeong

Dept. of Oriental Internal Medicine, the College of Oriental Medicine, Dongguk University, Korea

The activity of N-acetylglucosaminyltransferase(GnT) IIl and V on a Melanoma B-16 was examined
after incubation with interleukin 1 (IL-1 ). While augumenting cell proliferation, IL-1 resulted in a
decrease of GnT-III activity and an increase of GnT-V activities. Consistant with this, Melanoma B-16
cultured with IL-1 showed an increased affinity to Daturam stramonium lectin, which recognizes asialo-
tri- and asialo-tetra-antenery N-linked oligosaccharides. These results indicate that IL-1 modulates
glycosyltransferase activity and the oligosaccharide structure of target cells.

On the other hand, to investigate whether or not TKM-SG affect GnT-V gene expression in lung
metastatic carcinoma, we used RT-PCR methods. TKM-SG treated cell lines showed low levels of
secretion of GnT-V mRNA transcription as elucidated by RT-PCR. Thus, with together lower GnT-V
activity levels in the medium, TKM-SG was highly effective for lung cancer metastasis treatment and it

was concluded that the medicine can be used as a potent anti-lung cancer metastasis medicine.

Key words : N-acetylglucosaminyltransferase(GnT) 1II and V, Melanoma B-16, interleukin 1 (IL-1 ),

oligosaccharide, metastasis,
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Wit A d g Yastadd A% 42
g EHFU AEZA, 12X 10%ells/nie] L=
72 W FAl A vi ok B A) 7] (exponential growth)
AN AEE dARYE 2t} oste 2E
AgA AMEF 80% o] o] Aol AH
Aax 48& FYs3ich 2484 23E 9
A& rhil-18 A 7HAJY B3 7A] 25 5-10%
10° 258 et os HEE 10 mM
Tris-buffered saline(TBS, pH 7.4) £ 02 A
Wy AFE 5, 01-02m9 TBSE Hesio
253 A2 FHstAct

Melanoma B-16 1A o} 4 H A £F& GnT-
V AAdgd AHEgEH o, o8 MEFELS
10% fetal bovine serum, 100units/ml penicillin,
28] 22 100 units/ml streptomycing 3 7FA] 71
Dulbecco’s modified Eagle's medium (DMEM®)
Z)}(Gibeo, BRL, Bethesda, MD, USA)E 37T,
5% CO,/95% air 221 A] H] F3t ot

3) A8 o

Ao AL FAE A FAN TFYHES F
A& (= (Trichosanthes kirilowii Maxim)Z}
& (Scutellaria baicalensis Georgi)©. 2 Z} 500
2% 3R42 Q 228 W, 3R AL
F TEAEE F53t A8 ALEstTh

L

1) GnT-T % GnT-vV &M JFES 9
B JIE=H

Hase et al.*»2) Hh © 2 Fluorescence-labeled
714 & bovine IgGE ¥ sialidase, f-galactosidase
2 fucosidase 2 2] & A A o2 A2t 24|
A ZO)71A R AHSsigT

27182 TSK-Gel ODS-80TM column(4.6 x
150mm; Tosoh, CO., Japan)& o] &% n& A=

2 vl E 2 2} 9 (high performance liquid
chromatography) (HPLC)Z 0.3% n-butanol & &
0.IM ammonium acetate buffer, pH 4.08 ¢33 &
H o &g FA3lE s 3205 400mm =30l
Al fluorescence spectrophotometer(F-1000,
Hitachi, Japan)2 7 &g}

2) MEFOM GnT-T} GnT-V A
o 34Uy

% 5-10 x 1057 AIEE A Zufjokr]o] & 5
& o] WA H A8 2gieh 2o}
2 M ZE phosphate-buffered saline 0. 2 23] A
23 H, 0.2 mi 9] phosphate-buffered saline 8-}
22 d5stn 283 Ak 2 H, 28
g A AEEGT-I 9 VEY 2Fq 1
2 AR A g2y, AT,
HPLC §227 §& ¢ 447 zZoq,
Taniguchi 3*2] W & wsict 71 38 5o
Zu 2 B S A E S TSK-Gel ODS-80TM
columns(4.6 X 150mn; Tosoh, CO., Japan)& o] &
% HPLCo] do] Z+zte] 3 A& fluorescence
spectrophotometer (RF535 Shimadzu, Japan)& &
Btk oldf S HHES FL BEEAR
4] pyridylaminate’l N-acetylglucosamine 2+7] &
ol 25t FRAEE AT Taro WP
A& Aeold pmolg] N-acetylglucosaminef/ng
protein/h0 2 TPt G =ri=
bovine serum albumin® EFE3 2 A Bio-Rad
protein assay kit(Bio-Rad, Richmond, California,
USA)Z &4 sttt

3) Northern hybridization

A ZEY A A RNAE Chomezynskid} Sacchi®d
o e Festith 221" 30 g9 RNA

2.2M formaldehyde ¥ --1.0% agarose gelZ
714 &8 o H-bond® (Amercham, Co.,

L mlm
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sweden)2 2 blotting3F 5, membrane filterE
32p_label® GnT-V cDNA*$} hybridization A] 2]
th filter& A A 8 5, #AMA] 73 217, Membrane
< 90colA 3087 23] 0.1% sodium dodecyl
sulfate7} FF9 0.1 x standard saline citrate-§ Y
© 2 dehybridization ¥F2A]7] 9, Bactin cDNA
2} rehybridization A} %] ch.

4) YHESLAE 0|28 DNANMSH
HE(RT-PCR)

RT-PCRY}F2-& GeneAmp RNA PCR kit(Takara
Shuzo, Co., Japan)& A}£ 3¢ Perkin-Elmer
thermocycler 71712 88l ol e
A2 A3 e 93 bte] 3 2(MMLY, molony
murine leukemia virus) reverse transcriptase & A}
£3l9 ot £, PCR primer sets:

1) sense primer24] GNN-1 (ATTA TCT AGA

Xbal
GCC AAG GAC AGG TGAAGT TGC)3}

2) antisense primer24] GNN-8 (ATTA
GGT ACC TAT AGG CAG TCT TTG

CAG AGA GCO)E Atg3tgch o=
primerE < GnT-V DNA @7juig <] 59}
3L s Fete vigoelnh &2 A L
1 cycled| s 94¢, 383t ¥H&& ), 30
cycleso| & 94l A 183, 554 1
£24 720 A 282 BgA 7 3, ok
cycles] A& 72T A 48 WgAZ D
PCR A EL 1.5% agarose gelol| A A7)
dzo2 28}y e, ethidium bromide
Ao 2 DNAE S 3 ARl & 93}
At 2g ol & acting} 79 538 base
pairs(bp) A4 &-& vehligich.

1. Melanoma B-160JA2Q rhiL-18
T GnT- ZAM0l CHst mE i,
AE U RECY XX HE50HY

1}

fob

rhiL-18 2] & S48 GnT-[[ & A A )
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Fig. 1. GnT-[[ activity in the presence or absence of rhIL-18, Trichosanthes kirilowii Maxim(TKM),

Scurellaria baicalensis Georgi(SG) and TKM-SG. Each point represents the Mean + SE.
P value versus the absence of rhIL-18 as follows (* : p<0.005)
P value versus the presense of rhIL-18 as follows (# : p<0.005)
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o AFHE ZH R Yo HG HEFU
Melanoma B-169]] t&tad z}2} rhiL-18 100 ug/
nE T F NEC, 55 € AECH BF
Z2E 300 wg/nl & T3t AQPstATt. GnT-
I 244 glolA rhIL-189] F4] 10.30+
0.05 nmole/mg/hro} A] 4.103-0.02 nmole/mg/hr2
A3 Zastgey, NELC, 5 2 N#EC
7 BE YL FdE hil-189 APz 9AE
GnT-1 A& Zz 9.25+1.20 nmole/mg/hr,
7.89+0.30 nmole/mg/hr, 7.10+0.45 nmole/mg/hr
2 /MR 2N BAXLE R 35S
vyl oh<Fig. 1>

2. rhiL-18 Rg GnT-V Ao Chst
MELC, B % NECY £S5 Y

E509 51}

thIL-18 A& 2 §2¥ GnT-Ve 84 Z7}9)
W REC, B85 € AE 3 85 4459
o EfE AHEY Y5 Hd AxFA
Melanoma B-169)] t&te] z+z} thIL-18100 pe/ml
EFAS F NEC ES L NECH EF F

120 4
100 -
80 ~

60 o

sl |

£ 5 300 wg/nlE Bosld A¥sd ) GnT-v
84L& rhil-189] FA] 32.23+6.12 nmole/mg
/hrof| A 92.12+8.64 nmole/mg/hr2. A & 27}
ERgon NEC X5 2 MELCI &5
L5 Al BF rhiL-189] A8l& £7}€ GnT-
V @40} ztz} 39.5918.55 nmole/mg/hr, 54.01
+0.16 nmole/mg/hr, 61.42+7.24 nmole/mg/hr2
e £94 e Z4AE B rFig 2>

3. mRNAE O[E8t HTO0| AxE}
Off cHet PCR 24

ojde] AN NEL I £F HEFA7}
GnT-V Ao sl MBEL, EF 72 954
8 Bo Afxos dHo dA2 NELCH
BE Y4597 €30 282 GnT-ve
A2 @A HAEEQ GnT-V mRNAS
Ao At dAEA} =4 AESA
AR 100 wg/ml T 500 pg/mi 9] MEEL T EZ
HE5o AT vA LY GHEERE
A RNA(Total RNA)E 228 L GnT-V
A}l & primerq] GNN-17} GNN-8-& %t

¥

GnT-V activity (nmole/mg/hr)

T3 rhib=18 (=) B : rhit-=18(+}
7 - kM NN BE  TVM + SG

Fig. 2. GnT-V activity in the presence or absence of rhIL-18, Trichosanthes kirilowii Maxim(TKM),
Scutellaria baicalensis Georgi(SG) and TKM-SG.

Each point represents the Mean + SE.

P value versus the absence of rhIL-18 as follows (¥ : p<0.005)
P value versus the presense of thIL-18 as follows (# : p<0.005)
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Fig. 3. Effect of TKM-8G on GnT-V gene expression of highly metastatic lung cancer. PCR amplification

A} RT-PCR analysis for GnT-V mRNA

of GnT-V mRNA from metastatic B-16 melanoma cells following incubation with various
concentrations of TKM-SG. Briefly, the cells were incubated in the absence or presence of the
indicated amount (ug/ml) of TKM-SG for 1 day. PCR was performed in a Perkin-Elmer
thermocycler with primer sets of GNN-1 (ATTA TCT AGA GCC AAG GAC AGG TGA AGT
Xba |
TGC) as a sense primer and GNN-8 (ATTA GGT ACC TAT AGG CAG TCT TTG CAG AGA
- Kpn'l

GCC). These primers are from regions conserved for all known GnT-V DNA sequences. Reaction
conditions were 1 cycle of 3 min at 94C, 30 cycles of | min at 94, 1 min at 55, 2 min at 72
C, and a final cycle of 4 min at 72 . PCR products were resolved by gel electrophoresis through
1.5% agarose gels and visualized by ethidium bromide staining and the photpgraph is shown.

B) RT-PCR analysis for p-actin mRNA

expression

lane |; untreated control

lane 2; TKM-SG-treated (2ug/mi)
lane 3; TKM-SG-treated (100ug/ml)
lane 4; TKM-SG-treated (250ug/ml)
lane 5; TKM-SG-treated (500ug/ml)

FEAYEPCRHT FYsT}
T GAXS g FFEH 54
e UM Wi ¢ PFeR 22a
z

=
=0} 100, 250, 500 wg/ml HZ 1A
ol z+tz} 95, 96, 98%9] GnT-V mRNA 28 & o
A 5L E Sh<Fig. 3>,

a2y, o 0l 32 wg/m)e] MNECH BT

38 JERAT & RECT ¥

expression

fane 1; untreated control

lane 2; TKM-SG-treated (2ug/ml)
lane 3; TKM-SG-treated (100ug/ml)
lane 4; TKM-SG-treated (250ug/ml)
lane 5; TKM-SG-treated (500ug/mi)
M; denotes a molecular marker

HEEd 9] Ao e melanomas) 2§ Ho]
4 Fgte] e A 2E dsiA Zd}
gtk dEzFozm M ¢ite BAglel
LTHHE factin mRNAY B $-o& ¥ I
BCLY B 44798 Az 9%& 2R
skt

oebd, o2l g Ae MECH BF we
F4 7t GnT-V §84 282 mRNA $F 0|4
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Ao FHE M2 E3e} st Fukete
O FZE HAed 2eNFe] N-ZEH
oligosaccharide®] @& & ol 5 HQ 43
22 o] & trimannose coreo] $1& branching
oligosaccharide A 4 o] # o 8 & N-
acetylglucosaminyltransferases(GnTs)7} 2% =
Aste Aoz A YO F GnT-lIe
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rol
s]
ls) r‘o

X e
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N
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3
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6
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Fig. 4.
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118} GnT-V 849 Z71 A4 AEEAY
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4271 Wage) AZe) YHOONL AZEHS
ol 243 Belsn ol LeA Ak

GnT-lIIE& N-acetylglucosamine 27} & f1-43
32 E& o asparagine-AF THAE Y
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283 YckFig 4).
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2o ATE 538l GnT-II 4L 93+ A
Aol ZFHI PHe] B EHJAAU 7
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