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Abstract— Antitumor activity was tested by administration of reaction mixture of green onion extract
and chitin to mice bearing sarcoma-180 cells. An intraperitoneal injection of mixture(20 mg/kg/day)
to mice gave an 52% inhibition of tumor growth. Inhibition of tumor growth was found to be
dose-dependent. When eighty miligrams of the mixture were administered, the weight of tumor
was reduced significantly. HPLC analysis indicated the mixture was composed of N-acetyl-D-glu-
cosamine, N-acetylchitobiose and N-acetylchitotriose.

Keywords [] Chitin, N-acetylchitoologosaccharides, chitinase, green onion. antitumor activity,

sarcoma-180

o379 4%4¢l 71512 N-acetyl-D-glucosamine
°] B-14 2HLZ o]F ol 43 P o A e
A5 59 AAFS] AAdH 37 gAY F
AEola FFe} AR AEHS o]F 3 glov
Z}QAA A A cellulose TF&- 2.2 wo] Zx)3}7] wLd
oJ2] el A 3-g-o] sl x) 3 glck? Hirano?ell
ojshd 1986\ v ¢ 12708 =7 A
oA wjf-o] golHds} Fo] 7)EAKN-deacetyl
chitin)e Azt A= ) o1F thefo] d
Al AL Qla 7|ele] 42 3AEA A
Solvk =3, 719-& Bgolu} A& i3] dFA=Z
285 3t "AF, A, AFZHAHE AshA,
AARAEA 5& BHAFT 9onf? FHZe SofA,
719 Al o 248 71402 5 lvhe v}
LEHHA B A7AES] FAY diate] F3 g)
FE Rl B FoJE o] AAlelA R

h=
o

579

=4 ol e 3}7) ¥ (acetylated chitin)& 3o} 2
dgAe] 9538 o g sl Qi gE &
Hojl A9] §4-Z chiting F#h= &9} chitin®]
32 §-E 2ojx)= ohdfelvt Chitinase: v] 4
% 5% AE 5 ¥E3=d chitinase?] 244
Alef a}2}r] endo Tz exo HEE ¥-F-r)? 53
2} Zo)) 4} 8 chitinaset &¥- Y2 ZY-E] Wi
22X e wAZ P7E 3 gk A2
A P W 3 sl FI- EsiA EA7t F
Qlx)g] o w3} chitinase”} 8], A =3} o}
2] B AP IRl Al At dut
Holn} T2 4¢ AF FZN-E chitin¥-3)A)
9} chiting HHAIA 2 | E§Eo] Ay
ZAAZA 2T 5 e A7 st AFNA ¢t
A E sarcoma-180-% ©]A]3le] Tdet x|
HALES 44 S



580 2944 - 8R4 - FYT

L 924 - AR e

hckoy

T — & A¥ el A3 I AR A el el o
chitin- v|= Sigmatell 4} F9)ate] Dalalg 2)A
¥ ¥ $RE T 712 AHgShATE? N-Ace-
tyl-D-glucosamine, N-acetylchitobiose, N-acetylchi-
totriose” HA] Sigma A|EFo]4lal N-acetylchitotet-
raose, N-acetylchitopentaose, N-acetylchitohexaose
£ chiting 94ke 2 728 A A Bio-Gel P4E o]
g3o] Eelshglek® gz ok AR £AWA
FAA) 9] 3&E-q Kresting FEA <} 2 Zo)glth
234l sarcoma-180-2 Ao 3t ¢hed-FA ol 4]
E-Fitol ICR Aol A wjokg 3te] AMg-slsic)

FIE®|2 D M=—= chitin(5 mg/ml)< chi-
tinase?] FAo] AFEHA(FFIE Y& FE3}o
FAAZY, 10 mg/m)7 37CAAN LEE 1HA)A
e F7lol A 24417k Fot ubEA1Z) F wkgoy 2
3E7 #9 we-& FAAF

o|AE AAF AR} ASHE FAHRz
of Aol A&l Aol Wby, 225 W)
AFIR5L, HH-SA1ZEE 6, 12, 48X17F F<F s A R ch.

7|E @2l nete] £4— 59 chitin®] W50 2 ¥¢]
A PAE ez P/ F AR sl
4Bl Wel s AR ol 5o Eao] o]-ga}
fom thAel ¥4 A0 59 wge] ne) 1
A 220t E T E o) 43te] BRI A F
45 3l #lsigin). #4327 Spectra Physics
A ZZvlE 12} Z o)) Applied Physics#|E2] o}ul
23046 X20 cm)& H-&Asta 4-ohE AHE3l] f5
1mi/min® £x2 gl HE7]E 220nmel| 3
AR A E37E71E skt

HUSE N FUMEL FX|-4~5 F7 9] ICRA
T3 AFQ20~250)F AL E UYEE A8H
odlA] Fditel A4Y 157U ¥ AL 18~23C9
AR @70 LA F Asign Alge
TYARAFDE AT 1 24 Zo
21%, ZA% 35%, AEZS= 50% 717 8.0%
Solde). FHE FEES Ao ARst 7
S AgskA ke

Sarcoma-180 FAlEE ICRAF 2 7l 1
T kA 2 2 Al v F3ted FRAEZ A3k
S AHESTES B A 7Y 7HH o2 A wote

sarcoma-180 Al £& A& 1Y o2 AHFEE A
AR F Bl @A A3l 4T AQFE B4 A
QAR sted AZAS A A3 ¥ sarcoma-180 A
Zeks ok U o2 23] A3 hemo-
cytometer® F 5X10° cells/m/e] HTF FgAE
FHde o] 0.1l mAE AYFTEYS B o
Al BESIHA Aol A3t

AMEE AlRO ZH-AE= FT A=Y
TE A3t zAIslgon Fojgke 20 mg/kg/
day2 3}, 71Egejagedl a4 10, 20, 40,
80 mg/kg/day o 2 <& WA Foslodch dx
T2 AYAAF Fo4T, 3558 FoT3
el o}t Al 2 ded A kresting Fo3}3 2 Fof 3R]
%Eg W= YA Btk

8ot MEXX - dFd HH o2 A wgFql
FGAE B9 0.1 mIGX10° cell/m)¥ S APE
2 9F A3 F(left groin)oll )3} o] A3 F 2447k
FHE 25 10ve] £ ahe] A A]dgel] 28471
A|8(20 mg/kg/day)E, c}FA FTol A& A
792 10 mg, 20 mg, 40 mg, 80 mg/kg/day o2 -2
F7HAA L3 AR & ZAs ) FFAE o]y
044 He d AYFES AF ETHE XA
712 449 1¥HE e £ F3E S8l
P T TS 42 o Al et TR A 9
H-8(percent of inhibition ratio, LR. %)< AlA}slg
t}®

Cw—Tw
W

LR.(%)=

X100

Cw: =79 AT T4 5%
Tw: A& Fo79 HF $4 5%
FEURI 5 -TYF9 AL A & =
FFe ARAR] A= dolrr] 3 ¢ o]AF 7,
14, 21 4 284 A o] F-%2 2715 FA 3 o}
we} FY5-E Asksigdohe
Tumor volume(cm®= a2t)2

a: 5% Auk(cm)

b: F4%9 b7(cm)
THATME — ol 713 dhHez =A% £
FAERFA 0.1 mi(GX10° cells/mouse)®-L A3
FE2 B o]A%t ] 24A17F FHE 1097

J. Pharm. Soc. Korea



795t A5

S22 Wt A 581

AEo 2 A8E Bl Foiste] 2T Alg
Folde] L5 60U7HA] BAsle] JF4Ey
(mean survial time, MST)-& A|4t8te] ob-& el o}
2} 42rg o4l B-g-(prolongation ratio, %)S 344
1:]_‘16)

T
T/C(%)= CMS’I‘

TUHATME - V&3 Wyez 248 £
°°W]¥. 2 0.1 mi(5X10° cells/mouse) & A&
T2 Bl o]Adt F 2447k FHE] 1047
dgo® ARE B Feisle] gz Alg
Folie] EIHE 60U7IA] Aol FFAEY
(mean survial time, MST)S Al Ateted ©}-2-A) o)) wha}

49 od 29 B-S-(prolongation ratio, %) -3}¢Jt}1®
T
T/C=—""— X100
Cust

Tusr: HET-S] JF4E2d
Cusr: A BT T2 J7AEd

ax o o3

Cha|o) &ol— b33} chitin®] Why.o 2 3E]
92 &elade] HPLCH) 93t 42 Fig 13} 7).
WA EF3<] N-acetylglucosamine, N-acetylchito-
biose, N-acetylchitotrioseZ & 4]¢] HPLCA el A]
EeES Halatg n(Fig 1) WA SR 53 L
A Folste] Amug F A9} viasg e
9 peakt SR Aoz chAg sskgn
(Fig. 1). 4902 A8¥ 932 T chitin dea
cetylase”} ZAN3}A) edgtch. 39 chitinase”} endo
Fefo]AgHY Foll=  chitind 3} Al(chitinase2} N-
acetylglucosaminidase)7} &x48}7] W&o} N-acety-
Ichitobiose$d 2™ N-acetylchitotriose = 43 &)
galck &kl A 7 ege|ude Az vt
HE wAES o]4shes 7o) 37 7122 QJAlHe)
Hh? W] YE9) chitinaser FZ N- acetylchito-
biose & RHETE i APabelH K = 9
AR He] R AA A o} go) whEx)k X AT

712 gntS ¥ 5] 243 kR o] o] 153y

Vol. 38, No. 5, 1994

& 1
o
=
H
kS
Z
“ 2
f \ 3
LY /\
|
S 10 15 M
Retention e (min)
(b)
E
=
8
i
2
=
£
g
Z 3
/ \ //\
L. /ll \ } / \

s 1 15 K
Retention time (min)

Fig. 1—HPLC analysis of reaction mixture of chitin and
extract of green onion. The conditions of en-
zymatic reaction and chromatography were
described in experimentals. (a) chromatogram
of reaction mixture (b) coinjection of reaction
mixture and standards.
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Fig. 2— Antitumor effect of test samples on the growth

of sarcoma-180. Twenty miligram of samples
were administered to mice. @ control, O ext-
ract of green onion, @ reaction mixture, O
krestin
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Fig. 3—Tumors excised from the groin after admini-
stration of reaction mixture. The tumor weight
was significantly shrinked on administration of

80 mg/kg/day.
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Table I—Growth-inhibitory effect of chitoologosaccharides obtained from the reaction of chitin and green onion
extract on sarcoma 180 solid tumor implanted in ICR-mice

Materials Dose Tumor weight? Inhibition Regression P value?
(mg/kg/day) (®) (%) (No. of cured/No. of treated mice)
Control - 9.60+ 1.05 0 0/10 <0.01
Krestin 20 2.89+ 0.81 70 0/10 <0.01
Green Onion 20 6.69+ 1.12 30 0/10 <0.01
Mixtures 20 4.66+ 0.35 52 0/10

Y Meant standard error
2 Compared with control by student’s t-test

J. Pharm. Soc. Korea



7|" 3} a2

B B 583

Table II—Growth-inhibitory effect of chitooligosaccharides obtained from the reaction of chitin and green onion
extract on sarcoma-180 solid tumor implanted in ICR-mice

Materials Dose Tumor weight? Inhibition Regression P value?
(mg/kg/day) @ (%)  (No. of cured/No. of treated mice)
Control - 854+ 241 0/10 <001
Mixtures 10 5.78+ 155 32 0/10 <0.01
20 4.05+ 0.90 53 0/10 <0.01
40 2.10+ 0.66 75 0/10
80 1.30% 0.49 85 0/10

Y Mean+ stanadard error
B Compared with control by student’s t-test
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Fig. 4— Antitumor effect on the life span of ICR mice
bearing sarcoma 180 clls. @ control [0 extract
of green onijon, ¢ reaction mixture, X krestin
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Table II—Effect on life-span of chitooligosaccharides
obtained from the reaction of chitin and
green onion extract on sarcoma-180 solid
tumor implanted in ICR-mice

Materials Dose Survival day T/C

(mg/kg/day) (mean) (%)
Control - 258 100.0
Krestin 20 26.2 101.6
Green Onion 20 29.8 1155
Mixture 20 326 1264
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