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Effects of Chitosan on the Normal and Cyclophosphamide-suppressed
Primary Humoral Immune Response in Mice

Myoung-Yun Pyo” and Young-Hee Kwak
College of Pharmacy, Sookmyung Women's University, Seoul, 140-742, Korea

Abstracts — In order to investigate the effects of chitosan on the normal and cyclophosphamide (CY)-suppressed pri-
mary humoral immune response in mice, chitosan was orally administered alone (single dose of 62.5, 250 mg/kg) or
with CY (20 mg/kg, i.p.) to female ICR mice on the 2nd day before or after immunization with SRBC-antigen. When
chitosan alone was administered before antigenic challenge, splenic IgM plaque forming cells (PFC) and splenic cel-
lularity were slightly increased and serum IgM was not changed when compared with control group. However, chitosan
significantly enhanced PFC, serum IgM and splenic cellularity when administered after antigenic challenge. The PFC
numbers, serum IgM and splenic cellularity were significantly decreased by the treatment of CY, whereas those values
were slightly increased by the concomitant treament of CY and chitosan when compared with CY alone-administration.
These results indicate that chitosan is able to increase normal humoral immunity (HI) and to slightly inhibit the sup-

pressive effects of CY on HL
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HENME - A EHZE= chitosan]3it) A%Y 75 AT)
7} cyclophosphamide(CY, Alkyloxan®)& AF£-3}411, guinea
pig corplement, anti-mouse IgM(whole molecule), RPMI
164) medium powder, DMEM powder, FBS, HEPES 5=
GiboyA-2] AlE2, Con A, LPS, sodium azide, disodium p-
nitroohenyl phosphate, alkaline phosphatase conjugated anti-
moute JgM, MTT 5 SigmaAte] A& ARE-3F{th SRBC
5 AlotellA F]lEi o, Zel Aloke: AlEulokg Bl
B 25 7ste] ARgaiith

HHEE - 3~474 ICRAl A vhe-AE {3 S
TA2HE Bobol m¥AE S} 58 AR FEEAAM 2~3
T4z HEsEA AN F, AF 2312 R vheAE A
el ARESRTH 4PFEAY EE 21~24C, §5E
40~60%= R8I, 2HL 1241 7HE 02 2335

AHEE =M % £0{ - Chitosan powders AR-A A 1%
acetic acidoll $-3jA17) & IN-NaOHZ pHEZ 65~7.00% 24
8lo 62.5 mgkg, = 250 mgkgS ©E T CYe) &3]
A EolstTh CYi FAba o) A dae] galstel 20
mgkz& Bel FARIST, tzTels deddrtte $9
3 2 Folskict.
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0 gdEvciolelld Tt HEAS WA 3 F
oife] ARESISATE ARSA A PBSEH O R 33] YAA12(2500
rpm. 5 min, 4°C)%F %, HoFA ¥ (sheep red blood cell,
SRBC) 557} 2X10° cellyml/t H=% PBS§H 02 230
o] 1H<¥ 02 mE WYY (day 0)ol FE HBFE] Bl
FAE

HZ}bA 3 29] PFC4E= Cunningham®] #P Ve ok7)
AR S ol g3le] S F, vIAE AEAS HY
AR E 4Y Fo] BE APsET 8]E AEsto] Wy
HBSSGol Wil teflon pestles ©] €3+ 100 mesh stainless
sieveZ E3A|7|31 o] AE o] RBC lysis buffers 715+ &
2 E](1000 rpm, 10 min, 4°C)3le] HETE FHA & 4
ST AT FAE vPgAEe] dd%e HBSSES =
748« AEA 7 & Turk's solution® & 3)4]3}o] Hemacy-
tometeris o831 HrjAdtolA F HBAEFE Ao
w19 trvpan blue exclusion method = viable cell5S =733}
o] 1> 10° cellsymi®] v)FAE dgts THEIth SRBC F-f
e IR HIPAS A o) HBSSEHOE 38 ¢

Vol. 4€, No. 2, 2002

2 H12(2500 rpm, 5 min, 4°C)3+ ¥ 5x10° cellym/s] FEZ
F5A1A RE9Ic}. SRBC H-79 0.5 ml, guinea pig complement
0.3 ml, 10% FBS-HBSS&<! 2.0 mis &3t o 50 wet vl
AX HE 50 WE E835H microchamberoll 35 w % F
3}, vaseline™} paraffin(l : 1) RO Y¥alo] 37°Collr 14
7 X8k 3 AR 88 A AESE du)FEsel &
sldch. £3¥ PFCTFE BHIAAE 107459 IgM &4 A4
AE,2 Tl eIt

A B IgM X 58 - FASRBOTAL 3 44Aof| k-
28] HgiEoA GRS AFH o] B e, A%
Ao d4& EB/J3A7] ¥ enzyme-linked immunosorbent
assay(ELISAYE o83l 3 529 SRBCo thdt IgM &S
=489t Anti-mouse IgME 0.05% NaN,-PBSE 3|4
(1:1000)3t>] 96 well microtiter tray®ll welld 50 w4 7}51
4°CoNA 18717 X% & B 982 anti-mouse IgM 88
S AAT o2, 2 well2 washing solution® 2 33] A&}
ok 2E AlFGL- o]} FUskAl Fsisitt. Milk protein 1 g
ol 0.02% NaN,-PBSS 7}5ko] 100 miZ %t blocking bufferS
Z+ welld 50 ui¥ 713t 3 37°Colld 3027k WA F Al&s)ka,
2+ 287 AL blocking buffer® 88l 343l 2z} welld
100 w7138t the 37°CollA 1AIZEEE =13 & A&33dc).
Anti-mouse IgM phosphatase conjugate S blocking buffer =
50088 EX5ke] 7t welloll 50 WA 7FsF TR 37°CollAl 14]7h
73 3 sl 712 8- (p-nitrophenyl phosphate)< 7}
welld 50 p08 715t T 37ColM 30% ZA=st ¥ IN-NaOH
£ 7 welld 50 WA 7tste] vhg& FHE A7) microplate
reader® FFE(405 nm)E St} AEEH di=7] FEE
2 Wl
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Table I - Primary humoral immune response in mice administered with chitosan and/or CY before immunization (SRBC)

Exp. groups Dose PFC/10° IgM level Spleeﬁn cellularity
(mg/kg) splenocytes (O.D.) ( X 10° cells/spleen)
Control 964 *+ 168 0.540 + 0.091 204 = 35
Chitosan I 62.5 1032 £ 190 0.560 * 0.077 212 * 68
Chitosan I 250 1183 £ 227* 0.483 = 0.054 242 £ 75
CY 20 847 £ 167 0.456 £ 0.040 189 + 41
CY +chitosan 20+250 1003 £ 227 0.499 * 0.065 200 £ 38

Chitosan was orally administered with doses of 62.5, 250 mg/kg and/or cyclophosphamide (CY) was i.p injected with dose of 20 mgkg
to female ICR mice on the 2nd day before immunization. Mice were i.p. immunized with SRBC-antigen (day 0) and sacrificed on day 4
following immunization. IgM level (0.D., 405 nm) was determined by using ELISA in mice serum (1:8) obtained on day 4. Each group
consists of 5 mice. Results are mean=*S.D. of 3 different experiments.

Significant difference from control group (*p<0.05).

Table II - Primary humoral immune response in mice administered with chitosan and/or CY after immunization (SRBC)

Exp. groups Dose PFC/10° IgM level Spleen cellularity
(mg/kg) splenocytes (O.D.) ( X 10° cells/spleen)
Control - 1350 + 327 0.612 = 0.110 244 £ 38
Chitosan I 62.5 2034 * 605** 0.745 = 0.212 266 £ 75
Chitosan II 250 2178 + 526%* 0.781 * 0.230* 276 = 56
cY 20 98 + 99** 0.346 £ 0.103** 139 + 49**
CY+chitosan 204250 125 * 140%* 0.398 £ 0.075** 182 * 55%*#

Chitosan was orally administered with doses of 62.5, 250 mg/kg and/or cyclophosphamide (CY) was i.p injected with dose of 20 mgkg
to female ICR mice on the 2nd day after immunization. Mice were i.p. immunized with SRBC-antigen (day 0) and sacrificed on day 4
following immunization. IgM level (0.D., 405 nm) was determined by using ELISA in mice serum (1:8) obtained on day 4. Each group
consists of 5 mice. Results are mean =S.D. of 3 different experiments. Significant difference from control group (*p<0.05, **p<0.01).

Significant difference from CY group (*p<0.05).
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