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Aets ANsford Faye] AlFs dFHz Yk
Pyrimidine A} 23] A$) 5-fluorouracil(FU)-& 1957
W A2z A0 AR SAeld de) 2
ola girk” SHAIE Wl B4 nucleotide® A 3kEo]
thymidylate synthetaseE Ao =4 A E2 DNA
TAE Adehe G SFUL 8% a3 4

2ok 9ok # Ak A Aok 7ol ARl HEgold|

QR oz P s 2ol FEE FhHoE
A48 3 gk 28EA o] £33+ (dose-limiting)
FAEoR dejA o 1 vk RRg o= A7)
@ A9, 42, 439, A4 59 317 Aol
A3l w3 90 AAAIEE $F B 9
0 £3 JUEEE 0|43 712ATE Falo] S-FU
< mousedl A T £A] 9| Ak T ZHEAY &
A7k sucrase activity 732, AN ] =
A, W ER A, dorta 59 WYEA ot
o] Ruxgc}?

Kumuras} Okuda’e 7248 ZAdA 238
Chitosano] 5-FU] P4 a5 ahe & A L2gh
& FaNZE Basgn. gy d54502 245
oL okl 453 U BHEAL £dstu 9
of, olo]l izt diFEe] F714e A7t Dot

w e dA 9 28t Mg " geke
A7 5-FU gjste] FEAYEDE 53] doseol] w2
FAEE B, kA 2408 KHY| 5-FU §-2h4
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813t 8 WA 5-flurouracil ) 28 2 W =A AAE Ho 2AE ML A+

I. Mg % T8

R E TAFOE A AR g AL
ZHE ?"‘”}";’E‘r KHE T g
/\1 AAEA e 2%E AYstae B

?“"6}9\51 on, Ur”17<l 2FE FH A

o AR TG TP Dok 24 233
o /\}%8}911:}. 5-fluorouracil(FU)-2- Sigma Chemical
Co. (St. Louis, MO, USA)ERE 793 AL A&
A7 0.9% salined] i FHojAf ARG-sh¢{Th
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ol ZEE KHE| M=

WAy Ak, S T ARAIZ A 180 gol
AAS 1.8 25 78k 3A17HS9F 1007 <) ﬂtoﬂﬁi
FEATE FEAS MR AR JAES AAT
T 70TCoAA 54 &, 52727)(Y4), Bondiro)E 9]
%s}oq -55 c 10 mTorr<] _%ziow %Hﬁ% 43| A

goE 7&E 32.8% aiv}. olf‘«*ﬂl °é-_°1zl FEES o
AHEE BAste] 29 FEE ghEo] 984 tubedl ¥
o] H¥EY e

3. HIEHY X S
3-1. Alzufof

B oA ALEE A|¥3 B16-BL6= MD Anderson
Cancer Center(Texas, USA)9) LJ. Fidler 2IAL 2R
A Bk, 5% fetal bovine serumS ¥35 DMEM
B R]of| A vl %= Q)0 passage number} 303] o]
o) o) A&
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4 %3 ¥ C57BL/6 mouse 7S th3iujol
2RE Yo, 1| T FE AR 273
A

2 7, WAES 2 RS AT AP
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k0

Al 5~flurouracil(FU)2| dose™

s ¥ 2AHE ¥4

747ke] AR L 10utg|E FAEITE C5TBL/6
mouseZ T 10v}E)H o2 \rd 025 G7el
88 72 % B16-BL6 melanoma A|XEE @ mhE]d
5%10° ~ 10° cell & 0.1 mee] F-¥= 3ol FAFBIH
th 79 & FYE o] 3ol I e Hu 4
7o) mh9-2o] 5-FUS 100, 200, 300, 400 mgkg?l

dose= 13 ip. Fofaar, 139 F 473} ABe 5

A Qo 7 e 2ole FAQl 5-FU
(FU)9 ¥-24 24 a5 Sugiyama 5 (1995a)¢]
WS HFske] AT

B

SHl, 10W) Tk S5k AN e vheAE
BAZE A8, ether2 v}HA7 & Ao 2T A
3}o] 1.4% KEDTA§-Ho] 23 &2 tub
Hko. % Coulter counter (Coulter cooperation, USA)E
AHg-ste] H¥HRBC), WHH(WBC), aWPLT)
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A3 Azte] EA A2 SPSS L2 I1H(HES-8E 7.5)
S Agde] daufA BARAT ARFHRORA
Duncan testo] 93] 435k

5.1 8% 2 24 49

A AP & F, 01FS AEe] FAS FH}HL,
cifololo] nof A F&EAF T T d
Leica, Germany) & o] 83t0] 16/me| FAZ A&A
Ang AL

5. 2. In situ hybridization
=AAH7) 2 A28 slideE 4% paraformaldehyde
oz 248 TAANZ F, proteinase K& 1083k
2 A7) 0.2% RNAse blocked DW & 23] Al# £,
A TaAskgich vle] 1] gk probeE hybridization
buffero] 31413 ), 19 2A90e] TR, 850
A 1037 984120 2, 37T 1682 AR
Hho g 229 0.1%9] Tween 200] 337 PBSE A4
5} Strepto-avidin Horseradish peroxidase conjugate
2 2057 ¥k3A]7) 5, biotinylated anti-fluorescein .5
T} 2058-7F B-A 7tk iS4 diaminobenzidine
(DAB)9] 93} Ao w vhsg ALg Folugion,
IL2 probe= 5-TGT GCT TCC GCT GTA GAG CT
A

)4+ 3919 IL2 (Interleukin-2) mRNAT DAB¢l|
3 2oz UEltom, Mayer's hematoxyling-i o5
counter staining3to}, BatAv|A o T FAAs}Gch

rZ oo
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5. 3. Total RNA 7]

B2 UJo A} total RNA 2] Triazol Reagent
(Gibco BRL, Gaithersburg, MD)E ©]4-¢ guanidinium-



thiocyanate 2.2 E&3lgth. A4 =23
< AL 24 sl 243 e, 1 ml9 Trizol
reagent$} 200 ul®) chloroform& 37}slo] 9xs] &
3 T AR dEae APk AT 45 Al
5 %< phenol:chloroform(1:1)& ¥7}5to 3‘1?‘;}6}_]_
LA g TS A5l 0.64]9] isopropanol S H7}
ato] AAAA total RNAE B3t

SRS

5. 4. RT-PCRel| &9 47 LWz}

Ay

A

IL2 27k IFN-y frizte] waode) wisls 2
#3}17] 41514 olell2] Oligonucleotide primersE ©]-&-3t
reverse franscription polymerase chain reaction (RT-PCR)
WS o) gste] IL2 414 B} IIN-vA- A4 Tk
& &89t} Internal control 23= B-Actin 27} o
AL 8T 27 primeri= TH gk

Gene Primer .
Primer sequence

name site
b 12 sense 5" AGA TGA ACT TGG ACC TCT GCG ¥
antisense | 5' GGG CTT GTT GAG ATG ATG CTT 1G ¥

sense 5" AGC GGC TGA CTG AAC TCA GAT TGT AG 3

IFN-
4 ! § GTC ACA GTT TIC AGC TGT ATA GGG 3

antisense

sense 3" GTG CTA TGT TGC TCT AGA CTT CGA G ¥

-Actin
Pi-Ao $ AGG AGC AAT GAT CTT GAT CTT CAT G ¥’

antisense

Oligonucleotide primer+= Bioneer(Korea)ol|l 4] A%
tgon, RT-PCRE Accupower RT-PCR premix.
A8t Fatgick. RT-PCR
Ztzko] Total RNA 0.5 ug, sense primer 20 pmol,
antisence primer 20 pmol-S- RT-PCR premixe] 3-7}3k
% PCR system 2700(Perkin-Elmer, U.S.A.)& A}-4-3}
Ak

(bioneer, Korea)<

IL2

42,60min—94 °C,5min—(94 C, 1min—63 C,
Imin—72C, Imin) (50cycle)=72T, 10min—4 T
IFN-y

42 C,60min—94 C,5min—(94 C, Ilmin—55TC,
Imin—72C, 1min) (30cycle)—72T, 10min—4C

B-Actin
42C,60min—94 C,5min—(94 C, Imin—55C,
Imin—72C, Imin) (30cycle)—72TC, 10min—4<C
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1. S8t A 5-flurouracil(FU)2] doset
s % BE2 3

FEAYANA AAEA AR o] &5 & vF
Fo dAX =, 5-FUS Fxol e} oA #ag
UrEMC’*"U% 2T oy Ho) 54.9%9] T4
B2 3 5 YItiTable 1). LU A2 So1A
dosed| W& FoHQd Zae FHEHA gsit)

i dajw ofN

L2 2% R g
FFa7lol glolAe Azte] dekAl wxEol was
of $9149) 45 UEhSItTable 1). thz23} ¥
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wale} B ), 100 mgkg FEolA 448%9) FAAA  5-FU 400 mgkg XA A 67.8% ) 72HAaS 29

SHE YL, 400 mgkg oA A 753% 4 Utk RBC FA9 lojAe BE Fiof 9lof

TEALEIHE BF E AN T Abo] &%) RO H Aolrh vEREA edgkom, o 287)% T

ME &5 vl AnE Atk A AT 710l FAel g 7P AR A
& /e Aoz AhEA

1. 3. deshd X0 WA= 4 Hoote] A3} 5-FU g9 aEe, 100 mgkg)

ol A EE] 200, 300, 400 mg/kg 2l o] o] =7]7t
},a

O Yol G T oM FE PAGOR A A {9l 3 AT F Ylovd, ol et
0 gl 2L 2AK] 93] WBC, RBC, PLT oA WA 9l 28%A0] JolHE s u& ¢

TAE 72t YA woll wEl 2AlEItiTable  9FQl F71E &91d = ek dl9lF oz, AE 9l
2). 71 A3} WBC =)o) gojAiz debAl 2o wheh Asiegl 100 mgkgol A PLTY A7}tz v]s)
FoHoR A BAT 5 UL, 400 mykgs]  AF AT B F 5 ok, o) PRy x
SR Ao) 80.1%9] A4S UG 5 QA PLT  87)% oAl oj# AR or Az, ofF
9] A%, AH o Aol 100 mgkee] dehao]A] AjA o2 7% =91 200, 300, 400 mgkge] F oA
931 Uz n)E A% =skakglon, 200, 300, Fol wet PLT 529 #9221 747t SlElrk.
400 mg/kge] A rsieo A Rl HlEste] - 5-FUY a9 WS 9 2854S vlwsto]
49l AaE vehde & YA 100 mgkgold B w), PUgEAE dehE fEsEs 2854 1
thz ol PLT 549} 2% A48 SflurouracilFU)  ERiE HE7k A QAFS o 5 9lk #7948
o elg 287 EdA0] tlakeleEs A Hol7] ol of glojAl: F8e dhas S VERE 200 mg/kg

02 A W, SFUS 8891 1B 49 g

9% 2
grstel Pk o 7&&% zw 7;9_; Az,

Table 1. Effect of 5-FU on body, spleen and tumor weight in B16-BL6 melanoma cell inoculated mice

Dose Body weight Spleen weight Tumor weight
(mg/kg) ® (10%g) (8)
0 233 +224d 10.18 + 1.81 a 219 £072 a
100 241+ 13 a 6.38 + 0.84 b 121 £ 037 b
200 239+ 17 a 5.69 + 0.28 be 081 £ 016 ¢
300 229+ 16 a 478 £ 0.76 cd 0.68 + 028 ¢
400 229 £19 a 459 = 1.18 d 0.54 £ 022 ¢

” Values are mean + S.E.M. Means in each column followed by the same letter are not significantly different (P < 0.05)
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Table 2. Effect of 5-FU on WBC, RBC and PLT in B16-BL6 melanoma cell inoculated mice

Dose WBC RBC PLT

(mg/kg) (10°/mm’) (10%mm’) (10%/mm’)
0 3.66 + 1.51 a* 560 £ 198 a 40.0 £ 39.6 a
100 188 + 143 b 6.01 £ 0.62 a 562 + 16.7 b
200 111 £ 044 b 553 + 1.15 a 233 £56¢
300 1.57 £ 091 b 6.01 £ 046 a 149 £ 47 ¢
400 0.73 + 052 b 6.46 + 0.52 a 129 £55¢

* Values are mean = S.E.M. Means in each column followed by the same letter are not significantly different (P < 0.05)

2. 5-flurouracil(FU)2| £X:201| CHEH SR}
KHe| &3}

e

2. 1. A5 v FF 2o nAE 9%

SFU Aelol g2t AZL Azt Aole) oaf £
Aoz origls WS HolX) Ygtor KHE 4214
2 WskE wolA| ggtork, ZYR|BA W 3

FolHe frojdez s|Ego] AAHJHTable 3).
o Wang 5| Anto} ALY

2. 2. KHV} 3gtasd vz 9%
ZUFA A T ddasl 3o, 5-FU v

FoALH Aol Holx| g2t KHE S-FUS I9as
o gFE MAA teol APHAcTable 3).

Table 3. Effect of KH on body, spleen and tumor weight against 5~FU side effect in B16-BL6 melanoma

cell inoculated mice

Body weight Spleen weight Tumor weight

freament ‘© Tty ©
Control 198 + 04 & 496 + 0.36 a 2.57 £ 0.65 a
FU 205+ 11 a 3.76 + 0.50 b 147 £ 027 b
FU+IKH 208 £ 08 a 445 £ 021 ¢ 158 +0400b
FU+5KH 20505 a 425 £ 021 be 1.54 £ 036 b

” Values are mean + S.E.M. Means in each column followed by the same letter are not significantly different (P < 0.05)
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2. 3. ZEEA uXE 93

HAWPLT) A QlojA 5-FU 95 FolA] otz
79 60%714] 7+23ho| FHaE QT Table 4). 5-FUStH
KH| WA A A% £2= 5-FU 45 At

13 KHeJ doseol| w}e} | HD(Human Dose; 917H&-2)
KHoll A 13.9%, 10 HD KHo| A 42.6% 9] 322 1o,
KHe| F5ol wa da3 427} 3858 89
AN FAAE Ao QoA & 5-FU @5 AT
of digl A4 Fo4 veEbkth

WHHWBC) FAf) Qlojal= 5-FUQ) &5 Fojn

1d <
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gl 27-9] 48.3%717] 7+48to| BAH Y. 5-FUSH KH
o] g A|e] M FA|E S-FU w5 Al 1
3] KHS) doseol| w}e} 1HD KHe|A] 51.2%, 10HD KH
oA 68.9%°] 355 wfi KHO| swo] wa} s
FA7} B EEE A BTt Table 4). A&+
(RBC) 2]¢l| glolAl= 5-FU &5 Ajat 3} n]asig]
S, Aol& w7 & = GlATKTable 4).

99 2e A%tz & W, KHE S-FU Folo] u2
2WHA) glof, Aadt MBLE felgom 35
AE Aol e & & o)

Table 4. Effect of KH on WBC, RBC and PLT against 5-FU side effect in B16-BL6 melanoma cell

inoculated mice

Dose WBC RBC PLT
(mg/kg) (10°/mm’) (105/mm”) (10°/mm”)
Control 347 £ 0.64 a 899 + 0.39 a 873 £ 194 a
FU 1.68 £ 0.86 b 7.69 = 0.25 b 523+ 70 b
FU+1KH 2.54 + 1.06 ab 784 £ 043 b 595 £+ 8.6 ac
FU+5KH 2.83 + 1.30 ab 8.06 = 0.26 b 745 £ 19 ac

* Values are mean = S.EM. Means in each column followed by the same letter are not significantly different (P < 0.05)

KHe W54 oA Z37F Fa7 S v3)e
18-S dolr 7] Yt £ WY 2 A AxKCytokine)
2 94# 7 1L2 (Interleukin-2) 9} IFN-y(Interferon-v) <]
TP PAsts RT-PCR WS o] 88l 2319
Internal control &+ B-actin F-HAZE AL
[L-29} IFN-y §-744¢] 98 & 5.FU whe e]ah 7

o] A% 5FUE AeslA 22 THTh 242 50.0% o)8}
a9 o, 5-FU 7L IL-29F IFN-y §rzte]
kst AAA AGE S ZAAFE RS < YTk
KH9 ‘ﬂ‘ﬁ—”u JA &3 gobur] Slete] 74
H4S #53% § IL-29} IFN-y
AR IR ﬂi AL wassity 1 2 IL-2e
KHO| FoAfo] F315HA sl5H 3ot (Fig. 1) IFN-y
W A KHE o] §-iFo] S7H] uje} 354
RS 2 (Fig. 2).
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IL2
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Fig. 1. Interleukine-2 gene expression in spleen of C57BL/6 mice
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Normal 5-FU 1 KH 10 KH

IFN-y

8 B

Relative expression of IFN—g
o B8 8 8 8

Treatments

Fig. 2. IFN- 7 gene expression in spleen of C57BL/6 mice
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2. 6. In Situ hybridizationg 3 IL-2 mRNA &3 A< KHel| 93 3] B5+=

A HEE In situ hybridization
e olgale] s W ZAol M9 IL-2 mRNA
]

299 w3} o
P B4 Lolugit 1 A%, S-FU BER
L2t WS gga Juire] 24 @ wald 2o ¥ls) S-FU 2 10 HD KH

s g A el Tol A, IL-2

Bojshs F9 WIZABAZ, WAT Aol A mRNA H@Zo] 343 Z/HES A F 5 AU
2 tjfete Bajoldh B A7eldE G Aol (Fig. 3). '

2 Hel5o] AstEx, diA

(A) 5-FU (B) 5-FU+10KH

Fig. 3. Interlukin-2 gene expression in spleen of C57BL/6 mice in situ hybridization

SN KHE B47 SRUYINE STUS ¥ Aol= 598 5348 2Tk A9 ARSe viFol
28l tig gkl KHO a371 GAsict. 5-FU & o), KHE 5-FU] g4ass a2 fA8hdEA]
AeFol 228 AYT 9 AW £ QN KH 2R 2248 AuAoz oded foata
o ARl 93 feldoz ANPe AT 4+ A,
A2} Interleukin-2(IL2) <} Interferon-y(IFN-y) 9]

S RT-PCR Wy o2 BAZ A3} KH7L S-FUS  <MOIO> glstad, 2387, SA4F, QEHE 7},
8 429 olE WS WAS H2AYL :

ERAT). In situ hybridization g S8 Lo} v]Z o)

A1¢] IL2¢] mRNA @& o] 9JoAM &, KH HglA]

Ao A% g AT P dAEFol gl

HE SFU R eAs ulmste] ole] $%e) KH A
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