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Antitumor Activities by Immunological Function of Chitin,
Chitosan and Their Oligosaccharides
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Abstract

Chitin, a linked polysaccharide composed of 2-acetamido-2-deoxy-p-D-glucopyranose residues, is distributed widely

in nature. It has been utilized on various application field due to the development of chitin derivatives such as chito-

san, partial deacetylated chitin, carboxylmethyl chitin, sulfated chitin, and so on.

Chitin and chitosan have been recently interested in antitumor and antimicrobial activities, because of a powerful
tumor inhibitory effect against experimental mouse tumors. Especially, the oligosaccharides obtained by partial degra-
dation of them exhibited a remarkable antitumor effect against sarcoma 180, MM 46 and Meth A solid tumors and

antimetastatic effect against Lewis lung carcinoma in mice.

This review describes on antitumor effects of chitin, chitosan and their oligosaccharides by their mechanism of ac-

tion involving enhancement of immunological system.
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o opfoly XJgAZA A3 L7 AU,
ANE fd Be $F9 dEHREC] allogenic %
syngeneic system& 7HAL e A8H vb2 FY) o)
3t FEFFEHEL 7T Qvke AMde] RIHAH”,
o5 &L HAAAHE FTMAA olRojAEH, &
3 T—YZ7(lymphocyte), ™2]H¥(macrophage) %
natural killer M ¥} #& ZFY4uaA A A E(tumorici-
dal immunocytes) & A33te ¥FLF 4 vehie A
FELE LI, ofo] #E A2 X Hashimoto
wo guel 4¥Y o3¢l wd(mannan), Williams &
198 257H(glucan) ] HAFE Ao that HEY 2
3}, vh-2of o]2lg nFF g it FHAAEHT} &
Fo HY7)F A 93t APHATHE AME ¥Rl
o £% Suzuki GTEX AT AR AEY PEF
7e - FIEAT 2 nER OBAd dAM AgFEF
2o} 31 Aoz JYdte ol ¥ HEE THIAT

=

C820R2
[¢]
OH 0\
NHRI
R: = COCHs R =H chitin
= COCHs : 0.7 -H 309 deacetylchitin
H 1 03 (DAC-30)
= COCHs : 03 -H 709 deacetylchitin
H 107 (DAC-70)

=H = H chitosan
= COCHs = COCHs acetyichitin
= COCHs = CH:CHOH hydroxyethylchitin

= CH,CHCH:OH dihydroxypropylchitin
= COCHs OH (DHP~chitin)
i =H 1075  carboxymethylchitin(0.25)
B = CHOOOH : 025  CM-chitin(0.25)

=H 1 0.4 .
= COCHs CHICOOH : 056 CM-~chitin(0.56)

=H 102 .
= COCHs CHCOOH : 08 CM-—chitin(0.8)
= COCHs = POsHz phosphorylated chitin
= COCHs = SOH sulfonated  chitin

Fig. 1. Chemical structure of chitin and chitosan derivatives.
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1 o] Matheson 5°¥0] 7F1EANS] ©@AUd D
A (glucosamine) ©| natural killerH| ¥ 844& 57
the AL olv] Hudr] g, D—2F 2o
—og-D-FFIAN Y wEgs 722 FAE 7
8. 71E4 32 0 2 agx ol 2 AFrt UHE
7Vl AlAts oAk

B FAH0ME H2 24 FES ¥ e 719 - JIEY
2 1 f=AE (Fig DI £32739 HHrsd + 2
Aqzgo g Uz 730 A3 FFFEAHY AAHY
AH}E] thajA] Mestazt gt

1. 7|l REHo| HARMT FSARUY

71619 AW A344& 243U (lysozyme) TEA(F
)l FAL YA, FEEY C,—oHIE o],
Co—FAV7F 1 840l 2A 7193tz Yok Jheo s
(pyranose) (H) FZoNA 9 C.—oHIE o279 Cq
=717 Qe 27 FHe) AgFHoR iy 784
o] 7|u 7] WEo] HALP (R FHelN 1 5
Aol FEETE 71X71 Aok

Z o o

Table 1. Effect of chitin derivatives on activation of

macrophages and NK cells, and suppression of

tumor growth
Macrophage NK Tumor
Treatment o . b

activation®  activation® suppression
Chitin 98 25 18.9 0/10
DAC-30 550 - 19.7 5/10
DAC-70 56.8 55.9 230 10/10
Chitosan 192 - 19.7 1/10
Acetyl-chitin - 0.3 - -
HE-chitin - 222 - -
DHP-chitin - 15.3 - 0/10
CM-chitin - 5830 - 1/10
P-chitin - 34 - -
S-chitin - 2.8 - -
P. acnes-CWS - - - 10/10
Control 1.0 10 12.2 0/10

*Results are expressed as mean % cytolysis of target cells.
®Results are expressed as the number of survived mice
/number of mice inoculated.
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Nishimura §79& 7|df =49 94 FHAM 0
AHE @43} (macrophage activation)o] #3te] HEFH
A3}, Table 19149} Zo) 30% ZolAd 71%(30% dea-
cetylated chitin : DAC-30), 70% @otHd 71E(DAC-
70), 71EAY 9 Ft2 8 AW 719 (carboxymethyl chitin
I CM-chitin)ol 2433 tAME EA43lge] lon, I
FAME DAC-70°] 71 38 E Aoz Rustgd. £
252 o9JA DAC-702 vh-2& (R NAAE &
25 0|9, natural killer ME(NK cell), ¥% T H¥
(helper T cel) 2 AEAAY T ME(cytotoxic T lym-
phocyte : CTL) ol W3t} &A1 B Hof AHFY
B840 A& FHA

FR2E BALB/c k929 o]4¥ Meth-A Hf5%
(fibrosarcoma) o] ¥ #5F BN vz & 84
S 7R Aoz L#R propionibacterium acnes(P.acnes)
Axy JEEYE DAC-700] o $3gen, tioR
gil=2AzzY  7)E4Hdihydroxypropyl chitosan :
DHP-chitosan), DAC-30¢] ¢2.2 #4o] ¥t Hug
u} gl

wg2tA DAC-702 ojud wFhFol A AHEA
o] Y=o} B3l Nishimura 59& HY$FEHY
AHcytokine) 9] A4t g HE(Table 2))4, DAC-70
& ulg2 B U] Foj3ki 6~12417 o]F EH F9
22y ¥A 2= YA colony stimulating factor : CSF)
FHo), 2447t o] %o EIFH E(interferon : INF) 8]
#AA Sk A& B In vito APNN, DAC-
70L& 87 A A Ee] os)A 1EF7 - 1(interleukin-1
DI CSFE) Akl FU1eH e -2, INF 2t
A ¥ 843} QA (macrophage activation factor : MAF) ¢
Ze X7 (Iymphokine) Aol e A3 AFHE FA
Z3rh

Table 2. Stimulation of cytokine production by DAC-70
-1 -2 CSF PN TNF MAF
In vivo + + - -
In vitro  + - + - -

ol9} Z& YA Hud| 95H DAC-700] MAE 7
Golut FAUMNE F2o) U 39| Wole 2 qAAl

¥9} NKA 2 AEnARAYE A58k A% IFNF CSF
o Ze S84 dAAY Aol oF EARHOR ofFo]
AR oW g PEFINY A AFEAE R3ke AL
2 B9 27, DAC-70& A EFRIY 44HE S7HIA
LA &3 APV L 23] YHE SojAd H
9 24 A (macrophage-specific immunomodulator) 24 %
f3e Aoz AzE,

lida §*”& DAC-700] vh$-29] Aol Sendai vt
ol 7ol thate &3¢ 5o A AP (non-spe-
cific resistance) S AASA F74sh= AL Wi =
DAC-708 C; $1X9) olnx=71E Elvgsistq §714
& A8 AT GA) Sendai viold 2 o] WiE &
AgA4E Bd Hige CM—7)He A3 o] Yehd
A ggtthe %8 Bol, DAC-709] 7140 588 %
£8 33 &S AR FU

719 FEde AW 2340 1, A¥Y7HE0] £ol3t
7] Q2o 2 oJE AuaA LY FHOZ Nishi-
mura 5292 719 54 fA 34 =P A (multipo-
rous microsphere) 8] HHE4J& FAE A3, Table 39
s} Zo] DAC-8022 A7 0.2~0.7mm 7|2 AZH
O34 vgAE 22 @9 A2 uhes 573 ol
Foq3H gAAES BASATIA RAT, 0.5~4% 9
Z4Hgdd] AMRYE A9 dAARY B4E F3A
A o)7L YRAEAY olu|e7|7} At A YAReR
A Ao HdHAL 53], 4AZ7IE 2.5umZ i F
A AEEAE W e ol DAC-703% A9 22 ¥
A& gow, £ CSFe IL-1% #& 2741 (mono-
kine) 9] AAHg F7MIZAT Wik w4 ol2@ 71"
FEAY OdFA vdzke ARAGEYR FETE B4
ZA g8 7Fs8 oz JlgEn

2. gMst JjEl frAe] ol X&)

ool Aol oMol R ZRE fElsHo] FHe =
o7 Af(intravasation -2 extravasation)3}7] AlZ3le]
gk B33 #4A3E AXNA Hed, 2 Alolo] AE9
) E8 2 (extracellular matrix)9} 71X ZH(basement memb-
ranes) S7e] 4EAE-S ¥ YU ANSo] Yo
doP?, kel YA MRS wjEY 29 F)Aute] F
£ A% 5 F2H heparan sulfaie) & & Aol E4F
(melanoma)9l 2J3] A4sle 3iutEtiolAl (heparanase) ol
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Table 3. Effect of MS-DAC-80(2.5) and MS-Chitin(2.5) on the activation of peritoneal macrophages iz vivo

Treatment Dose Timing No. of macrophages Cytolysis®( %)
(pg) (days) (X 10°/mouse) FBL-3 3LL
Exp. 1
MS-DAC-80(2.5) 500 -5 6.4 20.4+ 2.6° ND
MS-chitin(2.5) 500 -5 6.1 -0.2+1.8 ND
DAC-70 500 -5 6.6 23.5+2.6° ND
Control - - 1.8 -0.2+1.5 ND
Exp. 2
MS-DAC-80(2.5) 500 -1 6.5 42.1+ 1.4 42.1+2.7¢
500 -5 11.8 33.5+1.0° 47.6+2.1¢
500 —10 3.1 25.2+1.9¢ 35.9+1.5¢
500 —-20 3.1 17.7+2.8¢ 26.5+1.9¢
2500 -5 17.8 28.4+1.8¢ 42.9+1.9°
100 -5 6.6 28.4+ 2.6 38.2+ 1.5¢
20 -5 3.8 10.8+ 2.4° 129+ 2.4°
4 -5 4.1 47+14 12.0+£2.7°
500 =5 7.1 31.8+1.1° 36.8+1.1¢
DAC-70 500 —20 1.0 22.5+1.9° 31.2+3.0°
4 -5 4.1 30.2+4.2¢ 37.5+1.7¢
Control - - 2.5 17408 1.7+ 1.8

*C57BL/6 mice were injected intraperitoneally(i.p.) with each adjuvant on the indicated days.

"Bach valus is the mean+s.e. of six wells in each group.

“Siginicant difference from the control by Student’s t-test(P<0.01). ‘Significant difference from the control(P<0.001).

ND. not done

g8 BASE, 1 547 gake Ao 98 Ass
E Ao nugey gy,

ABde) BFEE N-opY FFIAWH O8N
(uronic acid)$] WEFZ2E F43 BRFols, 1 4z
$4& SHEIE 34 (antithrombin) Motel 2] 9% ¥
2Y 48, ¥¥ A2 4, Yho} AZ 349
Aohe) HEHEW, AAY FUZ) A 5 oS Thed
B,
2Y, a2 1 BY BREE 18T ¢ Wo] M
A3 BE A7 Tsubura 5990 Qa4 ol%] e
i, 282 Hndo] A Aol YA 2 AAIBe
2AE BARST 98 4P FIVA(EFNR) Y
ANDT BIE o A bimwa 37 VL
gt A% FEA7 4% AE dnzhiol B4

152/ 4288

AFste AP oz Y Hol§ gAY AHLE ¥
.

o|g} o] #}lo] &y 7k AelgAe] wrhe AL
Qyat] ojs} fAME T2E 1A RS FABAA 71"
8] 9}2) = 0] =(chitin heparinoid) ¢} 22 #HHA FAEA
& B3 1 & P 975 BuHU

Murata §°®% Saiki 5°¥-& 43} 719 {=A9 A
o]4 ¢ A¥d A Hd 3] AEF A, Table
qo)X HE ulg} Zo] g3 FR(s—71") 2 #U3
Fr2EA Y F1-M(SCM- 7)) & #uds riiAlz &
A At Aol AAAARE Y%L, =98 FAstEd]
vste 2% g4e Bgon, EF HAHA e
CM—-7|"dle A3 A7t e AoE Rudgd. &F
i3} Jd REAE F 7T 498 B w2 s



719 - 7B 2 O gEuwe) WA A% $EF €4

Table 4. Effect of chitin heparinoids on experimental lung metastasis by intravenous injection of B16-BL6 melanoma
cells

No. of lung metastases

Administered i.v. with : ( Dose ) on day 14 |
Hg/mouse meant+ SD (range)
Exp. I
Untreated (PBS) - 124+ 34 (92-165)
Heparin-Na 250 8+ 4 (4— 12) < 0.001
S-chitin II ( 8.54)° 250 52+ 7 (47— 65) < 0,005
1 (10.22) 250 15+ 7 ( 7— 24) { 0.001
S-chitosan (11.89) 250 103+ 9 (89-111)
SCM-chitosan ( 5.90) 250 134+ 23 (96— 156)
Exp. II
Untreated (PBS) - 62+14 (44— 78)
SCM-chitin I (1.43) 250 58+ 18 (40— 90)
I ( 6.70) 250 30+ 10 (20— 42) { 0.005
m ( 7.66) 250 8+ 2 (4— 12) { 0,001
Exp. II
Untreated (PBS) - 109+ 16 (87—130)
CM-chitin 250 100+ 12 (96—126)
SCM-chitin 1 500 35+ 3 (29— 42) < 0.001
250 44+ 7 (48— 64) < 0.001
100 77+ 3 (74— 81) { 0.005
50 80+ 6 (74— 87) {001
10 95+ 7 (86—101)

Five C57BL/6 mice per group were injected i.v. with B16-BI6(5X 10%) with or without chitin heparinoids. Mice
were killed 2 weeks after tumor inoculation and lung colonies were measured.

*The dgree (%) of sulfation.

"Compared with untreated control by Student’s two-tailed t test.

Table 5. Therapeutic effect of chitin heparinoids on spontaneous lung metastasis by intrafootpad injection of B16-
BL6 melanoma

No. of lung metastases

Administered i.v. with (ug?r:(s)ise) on day 14 P*
meanz SD (range)
Untreated (PBS) - 66+ 22 (35— 84)
SCM-chitin Il on day 7, 9, 11, 200 4+ 3(0- 8) { 0,001
13, 15, 17, 19 100 11+ 8 ( 4— 22) { 0.005
50 36+ 26 (16— 71)
S-chitin 1II 200 11+ 8 ( 6— 23) { 0.005
CM-chitin 200 41+18 (25— 72)
Heparin-Na 200 19416 ( 8— 43) {001

Five C57BL/6 mice per group were administered i.v. with chitin heparinoids at the indicated times after tumor ino-
culation. Primary tumors were surgically removed on day 21 and mice were killed 2 weeks after tumor excision.
*Compared with untreated control by Student’s two-tailed t test.
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o sCM—71"l M(FABE 7.66) S ol43dq AA AL
Aolo| WA &Fo] th3lo] B16-BL6 F4F HEE o
Ag C57BL/6 PH-2oM HEF AT, Table 5% 2ol
F% o]y ¥ 2194 3oz HAFH] A 1€ 9§
Heo)|Eg FA3ge o FoAFe Frld we Aol
JA &} w2 Sglch

ol ARE B ), FIFIANY 7] F C—HA
A5 L C,— Al N-opA g3t 483 g Ao)A
o 9lold 7€ FFeol=g F& gHel JA AT
U] F2d A8 9P Y& ¢ F Atk

3. 7|l - 7|EM ge|nTe| HARAN SEARY

7€ - 7| APBA F WYSE FHNA §EF
3¢ AEdEEe A7t 2lde d9RE adE vk
& B Rdsto] 1 348 #FAGATE, 7D R 1B
AL BT Zo BgAo)y| fie] AdYe] e AHE
A7) YN 1 AFRE Hrished B oz gol AN
o gty £44 FE - 7B LS Azdo 1
BA4S HESA U 2¥AT iAoz Py O
Fe A5 ol J3M Aol a8 B 99 ol
4L doiEr] QEd olE 7 - VBN &PIRE
g gREe ggie zo] WY HPY o=
1A FRE Roltt, 21t Suzuki $¥& 7€ R 7|
EAS ARAZ 3l doj F/E 69 N-oHE 71&
£33 (N-acetyl chitooligosaccharide-6 : NACOS-6) %
FELe) THCOS-6)& o83t ©| %A (allogeneic) "H
20] o|A% sarcoma 180 ¥ FUAAN F¢ALEE
AEF 23 Table 60149 2] NACOS-63F COS-6914
A8 AEE Y AERE B F Aded, oA
& WE]\*(lentinan) ©] 10mg/kg/days] FAZ % 72% 9
AHEDE Jehd Aol g NACOS-62 100mg/kg/
day2 33 T3l o 85% 9 AFAE, LI COS-6&
2e %o Bz ok 93% 9 AWE A3tk 12X o)
= 2813 F4ASFE 590 5W BE nhe2d
A Zoo] A3 AAHQL, E£F FAHsyngeneic) F
FAZA C3H/HeA »h2ol o]4% MM 46 1¥FF
JlME NACOS-6%Fe] Z4dEE %4 84 qehdtz
39t} Tokoro $19¢ & & BAT vl FYAZA
BALB/c w20 o]4 8 Meth-A 2 ¥FY¥lA NACOS-6
3 COS-6914 47 44% X 41%9 AHHA P3¢

154/ 3338317

Rl ]

AE Jehgley ojgrt Exge] 28 o ¥ NA-
COS-59 COS-5ME FFAATAL A9 gle 2R
B 154} (Table 6). Tsukada §2& NACOS-6°] C57
BL/6 "}$-20] ©]4% Lewis lung carcinoma(LLC)l o
slo] Mol & Bk opig e F4E Ak
37} Qe AoE Hudh &, 29E o4E ¥ 64
Ao NACOS-6(1mg/kg) & AHNFAIZ 18] FU3IUE
o sAo] ARAEFH7} ¢ 50% 2 VEH2.5mg/kg) BT

Table 6. Growth inhibitory effect of NACOS and COS
on tumor cells

. Dose Tumor  Inhibition
Materials
(mg/kg)  weight(g) (%)
Exp. 1°
Control - 3.51+1.00¢ 0]
Lentinan  10X1 0.98+0.44 72 <005
NACOS-6 100X3 0.53+0.30 85 <001
100X5 0.00+ 0.00 100 <001
COs-6 100X3 0.23+0.18 93 <001
100X5 0.00+0.00 100 <001
Exp. 2°
Control - 3.96+053 0 -
Lentinan  10X1 1.65+0.35 58 < 0.05
NACOS-6 100X3 0.68+0.17 83 (001
COS-6 100X5 1.80+0.40 55 <005
Exp. 3°
Control 9.5+ 0.4
NACOS-6 10 5.3+08 44 {001
NACOS-5 10 8.3+04 12 -
C0s-6 10 5.6+1.0 41 <001
COS-5 10 9.6+03 - -

*by intravenous administration on sarcoma 180 solid
tumor implanted in ddY mice.

®by intravenous administration on MM 46 solid tumor
implanted in C3H/He mice.

by intravenous administration on Meth A solid tumor
implanted in BALB/c mice.

Averages+ standard errors.

“Versus the control group.
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Table 7. Effect of NACOS-6 on the pulmonary metastasis of Lewis lung carcinoma({LLC)and LLC local tumor growth

in C57BL/6 mice*

Antimetastasis Antitumor
Dose — ; —
Sample® Number of lung Inhibition Tumor weight* Inhibition
(/kg) nodules® (%) (g (%)
Control 131.8+20.9¢ 8.22+ 0.39¢
NACOS-6 100mg 94.1+ 5.1 28.6 7.05+ 0.62 14.3
10mg 92.0+9.3 30.2 6.80+0.34 17.3
1mg 61.3+5.1 53.5 6.42+0.51 22.0
Lentinan 2.5mg 97.9+ 7.6 25.7 6.18+0.34 24.8

*Mice were implanted with 5X10° cell of LLC.

"Mice were treated intravenously with NACOS-6 or lentinan 6 days after the tumor inoculation.

°The number of lung nodules was counted on day 21
Averages+ standard errors
°The tumor weight was measured on day 21.

& 84S B3, TF LLCEY sl NACOSE
0.1~10mg/kg HHZE 13 FU34HE o FETILHL
o 14~22% 24 25mg/kgs T WEGETG ohi
o ¥4¢ B (Table 7). 181} NACOS-6& ¢ |
29 oA 7HR BAVY H2 Qe tE 2Foze ¢A
o] AAFH FAld &9 FA= AAke AA7L o]
G5 EEo] 7l ik

§HH, NACOS-61 FUYA ol tisle JgHog 47
Zgoly FFE-E Yehlle Ao] ol b vl¢
29 Ao 4 WARE T2 HAFALL o Q13
of 1 A3yl $EYE ReZ E F ok K% To-
koro 'V WANE, X7 2 Alo]EFRIC] 43 #A
3 Qe AGANAY FFAA vk Hae HES
S T AHE 4.

@ IL-1 ¥ m-29] 844 nx&= 5354

BALB/c vh-29] E7hel] 7AIQ0E T3l de o
HA X NACOSS COSE F7I8td€ o, NACOS-69]
FA4E29 *H-TdR §#< 7MF &4 R85 28
1} olg $Yu3e AF FAAE gy *H-TdRY &
ol Qe AR 7] Wil vl ER A& Bolx
A%, AAES ZAEES [L-143H B8 du7E
g3 Aog AZ4E. $9, Meth-A $Yol4 nl¢
20| M 9] IL-20) &A= NACOS-6 % COS-6 Fo& n}

$£9 [L-2 g A =z vasd i §
930z g Jehgonz (Table 8), °1% Suol
o#A F4ste -1 2 IL-29 #oj7} AAbEl gioh

Table 8. Effect of NACOS and COS on response to in-
terleukin 1 from macrophage and activation of

interleuckin 2 from spleen cells

Dose ’H-TdR
Sample . Ratio P°
(mg/ml)  Incoporation®
Exp. 1
Control 21259+ 1226 1.0
NACOS-6 001 2210.3+1674 10 NS
0.1  8339.6+2340 39 < 0.001
10  94039+4156 4.4 < 0001
NACOS-5 1.0 48229+2372 23 <0.001
COS-6 1.0 6069.8+1349 29 < 0.001
COS-5 10 2395.7+2575 11 NS
Exp. II
Control 292.7+81.9 1.0
NACOS-6 100 7945+1107 27 <005
NACOS-5 100 279.9+66.1 09 NS
C05-6 100 487.5+81.7 1.7 <005

*Mean+ standard error. *Versus the control group.
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NACOS-6 2 COS-6& Fo3 Meth-A % ©]4] v}-$
28] WjF T MEE 018319 in site2 FUYAX AT
AP ZAE A3}, Table 90 VR vlg} Zo] o] &
L1 hETo| H|3te v T A2 & 2.5~3u9)]
B4 & FHARA A A2 Yeytth

Table 9. Effect of NACOS-6 on tumoricidal activity of
splenic T lymphocytes in tumor-bearing mice

Dose Percent of dead
Sample (mg/ml) target cells® P
Control 12.2+2.1
NACOS-6 10 29.9+2.4 {0.05

*Mean+ standard error. *Versus the control group.

@ AAE B3 B WA 9%

NACOS-6& ¥ vlg-2 v T Qo] ¢S
HAHMZ] Hrlste gAY §485S HES A,
Fig. 20149} Zo] NACOS-6 43H4< A7e UM Ee
A vh-29 HF T g9 g AFARYT % 1.6
v H;0, A4te] $7HE Ho, NACOS-69] T2 Yo
AT 4979 vjF 3354 Fole dAAE 843 A7}
T UAdke AHE BAFE Ao

10 A

Swelling(x0.1mm)

A B C D

- AR

Notmal
sup sup

Buffer NACOS-6
Fig. 2. Effect of NACOS-6 on macrophage activation fa-
ctor.

® A9Y BNZF(Delay-type hypersensitivity : DTH)
uhgof v A%

DTH ¥$& Meth-A ZFYAE, ¥HYT(sheep red
blood cells : SRBC)E g2 &) n}-$29| foot-pad
test? &A% A3k, Fig. 3014 Uehd uts} Zo] BF of
Z2 9l W3l foot pad swelling] AA3IA &3,
NACOS-6 % COS-6© vIAg =g st o 2n)
7V 28 B3-S 24k 13y NACOS-5€ A 48
UehtA] gskth NACOS-6 2 COS-68 FoA# F% =

Fig. 3. Effect of NACOS and COS on delayed type hypersensivity response against Meth-A(a) and SRBC(b) in tu-

mor-bearing mice.
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S0 93 Yeld DTH ¥H3-&
t 7] & o] &¥)irge] DTH ¥&
Adtke Aol F3E Holuh
o3} e Ao ol3ld, NACOS-6& IL-13 IL-28
fdste Gx79 SHHE B3A AXAHY T AES
AN T FIHHE FaH S Ao N AL S
3733 Aol Mg FGMEY F2F Holg JAE +

ey “}°¢£E}E kil

< F7HE 5

e Ao Rolul, od g FFHY AGA X
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