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SUMMARY

> Title of Project : Studies on the development of new adjuvant with
immunoadjuvant activity for the animal vaccine

» Key Words : Mistletoe, Adjuvant, Mucosal immunity, Vaccine

o Institute : Handong Global University

o Project Leader : Kim Jong Bae

o Associated Company @ Mistlabiotec Ltd.,

o Project period : 1999.11 ~ 2002. 11.

o Abstract :

It has been well known that mistletoe has various biological activities
such as anti-cancer and immunological activities including adjuvant activity. The
ultimate purpose of this project is to develop a new adjuvant for animal vaccine.

For this, we have investigated the following studies and the results are

summarized as followed :

1. Investigation of the optimal conditions for the preparation of
extract(KM-110) and purication of lectins from Korean mistletoe.

1) We have established the optimal conditions for the preparation of
extract{KM-110), which contains lectins with immunological activities and the
highest yield.

2) The conditions for the isolation and purification of lectins from Korean
mistletoe were also established : fraction containing two different kinds of
lectins namely KML-C by hydrolyzed Sepharose-4B colum; purification of lectins
in a single component by immunoaffinity chromatography using monoclonal

antibody.

_15_



3) Isolation of viscotoxin by various methods

2.Production and characterization of monoclonal antibodies specific to
KML-IIU for the development of ELISA for the assay of KML-IIU and for
the making of immunoaffinity colum.

1) We have got several hybridoma secreting monoclonal antibodies to KML-IIU.
The antibodies were characterized in terms of titer and specificity. One of them
was very specific to KML-IIU, which did not cross react with other lectins.
2)Two-sites sandwich ELISA method for the measurement of KML-IIU was
development using monoclona and polyclonal antibodies, which can be used as a
Q.C method.

3)Immunoaffinity chromatography was established for the isolation of KML-IIU

with monoclonal antibody.

3. Preliminary toxicity and general pharmacology of KML-C were
investigated in terms of determination of LD50 , general behavors
hexobarbital-induced sleeping time, pentylenetetrazole-induced convulsion
etc : no significant effects

1) Acute toxicities of toxin fraction and heparine-binding protein fraction were
also investigated.

2) Determination of the effective dose of KML~C : 250ng/kg was the minimum
dose showing immunological activity wheras 12.5-25ug/kg might be the highest

dose which did not show any serious side effects.
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4. Immunological activities :

1) Effect of cytotoxcity in vitro on the normal cell(spleen cells)

2) Mitogenic activity with and without other mitogens such as con-A and LPS
3) Induction of cytokine from macrophage with KML-IIU and IIL, viscotoxin

HBP.

5. Non—-antigen specific resistance effects in experimental animal : challenge
test with several bacterial strains including Bordetella bronchiseptica, Pasteurella

multocida_etc.

6. Development of a new adjuvant for the production of antibody
1) Effect of KM-110 on the adjuvant activity of aluminium hydroxide and ASAZ5
: KM-110 showed synergistic effects on the titer of antibody produced
2) Development of new oil adjuvant containg KM-110 : when KM-110 was
administered with conventional and the most typical oil adjuvant FIA and FCA,

it showed significant synergistic effect on the rasing of the antibody titer

7. Effects of KM-110 and KML-C on the humoral immuno-activity

1) Determination of the optimal amounts showing adjuvant activities through
comparison studies with FIA and FCA

2) Antigen-specific cytokine induction ability and subclass of antibodies produced
were investigated to see whether their responses are Thl or Th2

3) KML-C changed a population and surface marker of spleen lymphocytes : by
floweytometer, CD69 was increased while CD3 was decreased, indicating that it

has lymphocyte activation activity.
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8. KML-C showed also cellular-immuno activity such as DTH, which was
further confirmed by showing that it induced IL-2 which is associated with the

proliferation of T-cell.

9. Proliferation of spleen cells stimulated by antigen with KML-C previously was

increased when stimulated with antigen in-vitro.

10. In order to develop a new formulation containing mistletoe preparation,
several well-known components of adjuvant such as alum, squalene, FCA and
FIA were mixed with KM-110 or KML-C and used for the immunization with
various kinds of antigen and vaccines. We believe that mistletoe preparation has

potentiality to be one of active components used for the adjuvant.

11. Mucosal routes for vaccine delivery have many advantages, however for this
a powerful mucosal adjuvant is required. We have demonstrated that mistletoe
preparation such as KML-C and KM-110 have a strong mucosal adjuvant

activity.

12. To determine general toxicity in chickens, the 1.1 ng, 2.2 ng and 22.2 ng of
the lectin per 1 g of body weight, respectively, were injected into legs of chicks
of 1-week-old, intramuscularly. The chicks were observed for changes in blood
and histopathology at 4-days’ intervals during 16 days, and the results are
summarized as follows,

: During the experimental period, no significant changes were observed in values of
RBC, WBC, Hb, PCV, MCV, MCH, MCHC, GOT, GPT, BUN, creatinine and total

protein in the chicks injected with lectin of 1.1-22.2/g of body weight, which mean the

_18_



lectin has no toxic effects on blood circulation and functions of liver and kidney. In
hisopathological observation, no changes were found in the brain, liver, lung, spleen,
kidney, thymus, bursa of Fabricius and muscle of leg in which the lectin was injected

with dose of 2.2 ng /g of body weight.

13. In comparison of immune-enhancing effects of lectin (4.4 ng/g of body
weight) and AlI(OH)s; on inactivated vaccines of NDV in chicks of 1-week old, HI
antibody titers by lectin—adjuvanted Bl, LaSota and Ulster 2C were log:3.9,
log24.8 and logsb.3, respectively, at 4 weeks after vaccination. Although the HI
titers were lower than those in the same strains adjuvanted with Al(OH)3
(log»7.3, logs8.3, log:9.3, respectively), the chicks withstood challenge by the
Kyojeongwon strain, a very virulent NDV, and the HI titers reached to high level
as in the AI(OH):;-adjuvanted vaccines at 6 weeks after vaccination. The
antibody induced by lectin-adjuvanted vaccines revealed reactivity to the NDV
antigens as in the AI{OH)s;-adjuvanted vaccines. It was, therefore, recognized that

lectin increased immunogenicity of inactivated NDV vaccines.

14. The lectin (44 ng/g of body weight) also increased the immunogenicity of
inactivated IBV vaccines of M1 and KM9! strains as in the Al(OH)s;-adjuvanted
vaccines of the strains. The HI antibody titers by lectin—adjuvanted vaccines of
M4l and KM91 were loge3.8 and log44, respectively, at 4 weeks after
vaccination. The chicks withstood challenge by a virulent IBV strain, and the HI
titers reached to high level as in the Al{OH)s-adjuvanted vaccines at 6 weeks
after vaccination. It was, therefore, clear that lectin increased immunogenicity of

inactivated IBV vaccines.
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15. To determine general toxicity. of lectin in pigs and reference to its
concentration if it can enhance the immunogenicity of inactivated vaccines, the
lectin in various concentrations was injected into post-weanling piglets
intramuscularly. The piglets were observed for clinical signs and changes in
blood and histopathology, and the results are summarized as follows.

© By lectin of 30 ng/g of body weight, there were signs such as systemic erythema,
cutaneous hemorrhage, dypsnea, fever and death. Lesions such as centrilobular
congestion, fat granules, necrosis, vacuolatin and depletion of nuclei were also observed
in liver. In kidney, vacuolation and necrosis in convoluted tubules and hyaline droplets in
glomeruli were observed. By lectin of 7 ng/g of body weight, edema and cutaneous
hemorrhage in the injected muscle, lameness and depression were observed. By lectin of
3-5 ng/g of body weight, signs of depression and inappetence, and congestion in the
injected area were shown. Moreover, toxic changes were found in liver and kidney. By
lectin of 0.5-0.7 ng/g of body weight, no significant changes were observed in values of
RBC, WBC, Hb, PCV, BUN, creatinine, AST and ALT, while observed were swelling
and vacuolation of convoluted tubules by 0.7 ng lectin and necrosis and fibrosis of
muscular fibers by 0.5 ng lectin. Therefore, it was recognized that toxicity of the lectin
was marked in pigs, and thus, the concentration of lectin for inactivated vaccines which

will not exhibit toxicity was considered as less than 0.7 ng/g of body weight.

16. In determination of immune-enhancing effects of lectin (0.7 ng/g of body
weight) on inactivated vaccines of ADV in post-weanling piglets, only population
of B lymphocytes (sIgM+) increased among immunocompetent cells such as MHC
class II, CD2+, CD4+, CD8+, B lymphoytes (slgM+), NK cells and granulocytes,
which meant no cellular immune response was activated. In serum neutralizing

antibody titers (SN titers) by lectin (0.7 ng/g of body weight)-adjuvanted
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vaccine, the SN titer at 4 weeks after vaccination was log23.0 as shown by
vaccine without adjuvant. However, the piglets with such a low SN titer could
withstand challenge by NYJ87-1 strain, a virulent ADV, while some of piglets
showed slight diarrhea and fever for 1-2 days. The SN titers reached to level of
logsh.0 as in the vaccine without adjuvant at 5 weeks after vaccination. It is,
therefore, concluded that lectin has marked toxicity and can not enhance the
immunogenicity of inactivated ADV vaccine by low dose (0.7 ng/g of body

weight) which exhibit no toxicity.

17. To produce HN gene protein of NDV, a recombinant DNA clone named
pFBHN was constructed between HN gene (1.7 kb) and pFastBacHTa plasmid, a
baculovirus expression vector (4.9 kb). The pFBHN DNA was transformed into
competent DH10Bac cells, and HN DNA-recombinant bacmid was established by
transferring the HN DNA to bacmid (baculovirus DNA) which was harbored in
the DH10Bac. The HN DNA-recombinant bacmid was extracted and then infected
into Sf cells using lipofectin. The protein expressed from HN DNA of the bacmid
was determined by occlusion-negative morphology of the infected Sf cells and
fluorescent antibody assay using NDV antiserum. The HN protein was extracted
and used for the production of vaccine. Lectin-adjuvanted vaccines of HN protein
were made in two formulas such as 200 ng of lectin plus 200 ng or 300 ng of
HN protein per 05 ml injection dose. To compare the immune response,
Al(OH)3~adjuvanted HN protein vaccines was also produced with 200 ng of HN
protein and Al(OH)s in 34% of the total volume. The vaccines were injected into
1-week old, SPF chicks, and the chicks were tested for titers and duration of HI

antibody and immune response to challenge for six weeks.
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18. In comparison on immune-enhancing effects of lectin and AI(OH)3 on HN
protein vaccines, HI antibody titers by lectin-adjuvanted and AI(OH)s;-adjuvanted
vaccines at 1 week after vaccination were almost equal as logs2.4 and log22.6,
respectively. At 4 weeks after vaccination, antibody of log24.0 was produce by
lectin-adjuvanted vaccine, which was logz1.0 lower than the titer of
Al(OH)s-adjuvanted vaccine. After challenge by Kyojeongwon strain, a very
virulent NDV, there were no cases of clinically ill and death in both group of the
chicks. At 1 week after the challenge, HI titers of lectin-adjuvanted and
Al(OH)3-adjuvanted vaccines reached to log:6.2 and log:7.4, respectively, and the
titers further reached to log:7.0 and log:7.6, respectively, at 6 weeks after
vaccination. On the other hand, HN protein (200 ng) without adjuvant induced HI
titers of log21.6, logz2.0, log:28 and logz3.0 at post weeks 1, 2, 3 and 4
respectively, from which log:l.0 difference was found when compared to the
titers by lectin-adjuvanted HN protein at same time course. Moreover, some of
the chicks immunized only with HN protein showed signs of depression and mild
dyspnea for 2-3 days after challenge. It was, therefore, clearly recognized that
the lectin enhanced immunogenicity of HN protein, which enabled chicks resistant

to the challenge of virulent virus.
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D) Serum¥} Auje] AS1GFAA7} T4 B = A
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et

o A % FopdlME tFY ZtE AIW dWe Astd d8 A AT
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ol Atk

o F, Ad (4 o) WA WAL AAH Y vtz vl 2 By
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1. ARFA4 23 2 Y8 (YA : 259 )
LY WE 2 EY
- AY FA 2B Axet B9 | 1. A4 FEEY Ax
ZA} 2. Lectin 289 £ 2 d=FAd
3. Toxin £89 £
4. 718} @428 ¥
5 @iy ¥% 44
1. lectin®] g mAbo} A4t
ZAE BZs 2 AFL sk 1% | 2. Toxinol HE poly A A4
a7 3. 71et A EE dig poly #AS] Mk
AFE2R FAY 2 3&3 1 AREA] Ay AL

93 sandwich ELISA
93+ competition ELISA
Az HBEAY

1) Lectin assay%

2) Toxin assay &

3 7E g4EHE
2. Adjuvant®] EF3}

1) Lectin® &3 274

2) 7let L] §F AA

3) Toxin® & &3 A
1. 3454
St Ay 2. ukgiEd UF 9
- gurete) 4 3 FRUAAC BAE 9%
- oulEA A 4, 28 A dd G
1. N5e EZFE Y3 test
1) AAAZ Y GHEAKML-C)8 §FEA}
2) 4%y BYBA(KML-C)S 3 ZA
2 KMH1105% KML-C7 3-8 3 aduvart®] 71 2
BA2AL
. 1) Aumell 83 Feizxe] Ao AGS7 @434
. S} W= 13 m
TR A9SAA A 2) Ol (spalene)o] B2 RelzAel AW Aeiz7s 24}
AFAN =FH S48 3 W onje 78 3Qlso) thEh Bold HAZ S At
—— 1) Diphteria toxinoll ¥ A7t F7E =

2) Influenza hemagglutininel & A7t 73 a 7
3) Hepatitis 399 % e} F387
4. AR ¢tAA A

3EE Jeld oA AR g =AHA}
5. 7Aool toxin 28 oig Ay Y
HPLCE o] &% RIF2ATY
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2. 570 8y

o 1xd % (1999)

1) Aol 2589 Ax

2 AE A1 88 Aol AYE AdA FAUFTF o8 SF:UFd
\8s Aot %QO]EH 1499 A A ALgsit. Ao AHEE AL
ol I1¥d 4 234224 PBSHAA FEF32 10 mg/mlid FEZ A3 stock

solution®. 2 TE E 20T AA3HA A A3}
2) Lectin ¥ 38 9] £ 1)

7H) Hydrolyzed Sepharose-4B column®] #&H] ¥ lectin®] %3

AgAo] @y FEHoIRE lectinEY FHE FHAL ASFHoZHH
lectin® ¥l hydrolyzed sepharose-4B column chromatography -2 44 3lo]
AArgt. HY buffers PBSE, &% buffers lactose’l £¢" PBSE A&,
L2272 8L 487 ¢S (hemagglutinating activity) S QA& lectin 34 1}

Eh = fractions& 43 s},
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oft

) AN 7! immunoaffinity columng A %3t AAR lectin AL ¥t
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FEd digd Ry Av|gEe dutAo g ALE3she Lamielito]l 9§ SDS
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d &AS P39 #Y F, geloll loadingstz 150Ve] AT HststelA 143
< AAAZG. AN FF T coomassie blue? FMIL EFE d¥lF A= B

Z 993 Ass muste] Bxyw vUde FHSE subunit® FAPT
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v}) Amino acid sequence®] FA}
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239 A % B chaing 8 mAY Z7AoE 7087 polyvinylidene difluoride(PVDF)
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A RAS Hrbstn TR F 10000 rpmolA 30 ¥3F AAEE  (Beckman,
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A3 puffero] tated EALS AAE % polyethylene glycol 22,000& o] &3t o 5
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Ao FAHR e AJES acetate
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4) 71et 8AEH 9 xA}

lectin J&0] AAE did FHA 7gt F4EL] FNE A8t oA
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& FAEHO] lectine] A3l wla & B4 deldle 289 A 2 EA
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#A48 FALEE 39 Macrophaged @43+ 7z 280 9§ cytokined #%

ofl
o
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AE B4 e A4S B F daA A Do I FFL 2Pt 2
Fgo o) mdd g

ZEA in vivo BEXF A4S 2AEE AL O 39E 9
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9. 2489 B2Fs 2 3FE A Vx94T
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o3 lectin® £, 98] 71AdY A7, BFY MLEF 712 ATFE 4

3tod lectin 284 Wit 94U 3E FAES QArE.

b wejae) #u) 2 W3
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g 43, A A AE ote] ascitic fluidS protein-G affinity column(Phamacia,

USA)el H&ste] FAE e

t}) Western blotting
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blocking ¥, Lectin® & & mAbs(X2,000720,000)& ¥ 2A17 F¢ A2oA
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IgGl-HRP(Zymed Lab. INC. USA; X2,00008 23 294 1A F¢t =z,
membrane$ A& &3, ECL kit(Amrsham, Inc, Co)© 2 membranegd WAAA

Lectin £33} Eoj® o2 wgslE mAbE 29 @),



2) Toxino] W& A9 A4t
22 E toxin B8& o] &8y toxind] EojHoz HgaE FAES YAE

o o]% WIRMY % toxin 29| B B $EES Wt

o A9 AN
223 toxin luge Freund’'s complete adjuvantol] F3AIA vl$2 &
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3) 718 @4 E g g poly FA A
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& Ze E7E ol&3te 9o 9% Wil e FAE MIEE Ik ML
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2) 239 MY 2 Adjuvante] X F3

7 AEEA lectind 3 Immunoassyy 7%

Aekel Aol glo] AEEAHS HA F old A=E YL Axud
QCHH dAA ml - Fastth B dFAddE FEAFAE AgeH, AEFH 5
o] & g2t FolAHQ lecting £, AAFIA2Y F 7HA lecting o] 5
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coatingdi1 BSAE o]&blocking ¥t 7 3 EEEAZAN dYFzEE ZAHE
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AZ2E TMB £9& AlE3t £ FEEd A8t lectin® FE F317] 93
o lectin Al 2F &S HUIstL 2 23 U2 OD &2 lectindl U

Aol HEFo2M 2FHE FHHE lecting ¥ SHES Tt
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=3 107t ) 34 ICR wh9-2(¢F 25g)0 F=FAbslar 157 Fo % 65mg/kg9l
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5 g FA43

4) 237 A0 qF 4

7D BAFFT VRS 9%
24N AAANZ &4 ICR vh2oll A gE e T3 T3 5% §F

charcoal meal (&H42& /3 05% CMC)S »tg %
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02 ml 4 AT5d doh
I 0% Fol Zh vhexE AN T AABg AEse] fREYAMY 4
)
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PO)=(f ol A ghide] o] F A2/ FERolA A7 A x 100

W) gdzue) nRE g
24X BAND R=F cther AN F BF S A% FETE 2

2E F AFTEY ANEE FUFASL 4N Fol AAe A A9 g

o 3xhd X (2001)
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A A R AAAIE s5d FHED FFRAL

. A5 EF3}E AT test
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1) Alumel &3¢ 24 AAdZ 38 x4

AF7HA adjuvant FAA AiH oz ¢t Ao]l Fdr o) Azte] HEY F
A€ adjuvant! alum o KM-1103 KML-CE& &%ste FUKLH)IH 4 2%
Aoz 28 HEE T Folstm 24 Fo 15F0] 7 grouwpEE AL £

£

* SerumW ¢ &9 Eo|gAlo) giglt sl
- 39 9] subclass &AM

Alum®& adjuvant® AH8-% groupst HlEEtT FUFo]H FAel FrHtFd
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synergistic 37} gE=A £,

B¢ 4 dEAY d¥E 2w

2) Oil# £8d9 delzAe] ddZZFYxA

22Pd T o A squalene® E£F A} KML-C7t adjuvant 2348 (L4 ¢g&&
B®A% w3k wEbA o]y g squalene® ¥ FE KM-11052 KML-CE
E4E FHUE adjuvantZ AHE3t FAKLH)ZH &7 miceoll 2FHA 2 23}
A4 dqstn A oA FH QrtE AL AHsEE A

dE AdY  AIFHFEHSY] Qe AARFS(delyed  type
hypersensitivity; DTH)9] #FXod%E F& ZAlstH, squalene® a3 s =9
KM-110%2 KML-CE £82 32 399 g4 A9zt ¥ gk A A3

o FEHE swelling ZEE FASH,

% Q43 oduig 2t FAS A So NlFAE 24
12203 AFZAdA Yeld KM-110 3 KMI-C9 ol g @A)
titerd s EA7F AA JAFLEANAE FEFT AHE USR] 2 E A
ol Al&xE= 392>  Hepatits B Pre-s region, Diphteria toxin, 181
Influenza agglutinine]™ KM-110 & KML-C% &7 miced WHsln 55F-7F
o, Fhol 5ozl FA9] 9r7tE indirect ELISA ¥& F3 =ZAlstd ol 44

ol dd KM-110% KML-C9 A4 W57 S48 AL

v AEe dAY NY

Ad= d7E F8 miced e SHANEH Aoty APE S53ige
4, & o 988 Are Ay s grstuz, &% adjuvantE A7t Y =
9 KM-110 & KML-CE& Fo3x, %ol 15, 25, 45 %] miceE A F

AR R FRAE7) O, 1, AR, NS UE RN RAE YA s ok
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I EE columng F3 Aol toxin EE W AFATH
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]

3.4 g ¢ 2%
o 1x49 % (1999)

A7) B AT A YA L
5L s A% 25,000,000

7t A4l & FFE(crude extracts;KM-110)9] &v] € dvle] #3244
A AgAold B FZHEo] adjuvant effect® A Q-& ol H1g ut
ATHAT AFA). 22y AfHoles Aoz ¢, &7, a8 vz 74l
Hol o ofF REF o= REd BAHEAEO] Bo] REHYPEA daiM e
FAHA okt A B AFgME FHE €49 Aols FAdstuA A4 <E
mjo] dFS 2T Aol B FEE9 A9 AolE HAdnA G ®
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FE80l FFE NaClol §Fe] g9 £&o wAE dFE FAF)

#13te] NaCle] 247} 0, 05, 0.85, 1%7F /E THTE ol &3t Agateld 9 &

718 #%3}9 HCl-treated Sepharose column< o]&3le =elg Ea &gt o
BGAM FE2S A% s AYstnes A AHZSE FIsA A4 s¥ed 2

FEAREe W 27 1 AMEX0] Nacld FE7F F71gl wet d8g
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9ol Aol NaClo] &€ FZo glo] 2T JAYL FAUsHE
NaCl ol9lol Z=&g&uje] pH7t #=e] 8o FAEs 4P FAIA FTHE, 3
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(3) dxo] Ha

Aol Ag AN E vud gy g gL FBBAL} AL A
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o
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5

conjugated sepharose columng ol &3le ¥ES HEsin o 5§85 ¥
a1 A7 7129 HCl-treated sepharose column® miZ 02mg BX 9 binding
capacity® A W@ "8 lactose-sepharose column< mliZ 4mgW$ 9l binding
capacity® AW Fgo) ARz €53 4% Aoz Jvegow AX Aol

2794 oo} batchol we &9 AolE As) EA St
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2) Agaol ddel ¥o, SHRA 2 FA AN
DRI ER

NaCle] 78 0.1M A A S o] g A$4olE £33 ammonium sulfateS
o] 8 TlA X B enrichment? %, lactose-conjugated sepharose columnolA] &
g Hdstn Arigss 53 2y4d

88 HR(KML-C)2 Zt7h 2719 @A &S A 27fe] d9ds FAENSS
gt od, olE 279 d¥lAL GAZFEFA(TYUDE o€ T immuno-affinity
chromatography & %3 2tz ©4d ©@¥a(KML-1IU, KML-IIL)Z & AA 33
0. ol duide ddoie HEro TS T 2AENEH, F 99 2
T FAE BxoA HEFE $PAANE a8 AV JdJen(2g 2) 1L 83
B 7= lactose, galactose, N-acetylgalactoseo] 93] A|EUE F o2 Heol o)&

o] S04 AyE deo ARHY.
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) e A4
(1) Polyclonal antibody 2] A4t
delo] thet FA = miceE o) &3l sttt WA KML-CE Freund's

complete adjuvant® %3t Balb/c moused Weld 2xg$ IH3FAMSIAL 3FE

fir

4F7A 02 Z7F Adstdch A M4 oRE ELISAET western blotting <
24 gQstget. 1 A3 (29 3) KML-C o] Eo0l428 AU: A/ AAHAS
g,

o
o

W

25 12 6 3 15 0.75
Conc. of KML-C(ug/lane)
293, A" 2E(KML-C)dl & polyclonald# & ©] 838 western blot.
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(2) Monoclonal antibody 2] 34t

2 a7% o 29 9ud 9@ wuede 4

flo
L

de g ¥y
mice?] spleen cell & mice2 myeloma cell®} §&A1A 4719 hybridomaE

fom agol Buste A FYE 2ASE FYIN F AL H4¥ G

e a2

Ni:]

A (9H7D10, 8B112C5)E E 53ttt 9H7DI0Z x4t AS4o] HHE

o
)

(KML-C)¢] 47} band%® 7F% ®& EAZEHE AU banddwt HHE3
8B112C5x Auld oz 28 sizeE 7FAe= F 709l bandol vt ¥FS-3FHATHIE4), o
A o]EE o]83e] KML-CEHEH F /o @wig Z}7] e AAET UM

ov W¥e) A% system FEFES AT

SDS-PAGE 9HTD10 blot 8B112CS blot
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. Toxin¥ 3ol e g AL

1) Toxin9 ¥

A9 Ao)2RE toxinFE o FEIE HHA AL Aol9 viscotoxing FEo] #HI =
9l Konopas WS ot F#Aste] AA&gt. &, ASAolE 3% acetic
acideZ F% %, F274z2Z AN crude extractd® A X, 25 mMY
Tris-acetate (pH4.8)o tigle] 4.9 AAsigod 543 buffer® HFAEHZE &
CM separose cation exchange column®l loading®tdth. 5 buffer2 F &3] AH
&, resindl] AEs HEEL 1 - 04 M NaCl&4E o] &8tdq ¢4 oz §&(NaCl
gradient)3Fch. I ¥ AEZEAL Yeue 23 #7331, Sepadex G-50
columng ©]&3= gel filtrationd] 93t toxin EAS AASS FFE NLE 9

S A Y] ol gation BYZHE da 2R AA el ATk

2) Toxino] 3t poly A9 A4
Anti-mouse-toxin @A o] tg FA ] 4P AR F7he EAb= ELISA
HE olg3ste] AANIFAHIY 5). FA A7) dig F4L x 8009 A F4n &
o2 AP bell § FAL dehdlon gebM x 800 °lste] FRME
ELISA 279 OD#& ¥A 9 Aulq vlgsts A%E 2o toxind e FA 7t

ARE QPSS BAT5 gigon B Ago)a] Axad Tl sk ok 10703k

04
o
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1.0

—@— Normal serum
0.8 - —(— Anti-Toxin serum
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E 0.6
wy
<
=
A ]
S 0.4
0.2
0.0 +——vrrmr T rrepe Ty S

10 102 10% 10* 10® t0% 107 10°® 10°

Dilution of serum

7195, Anti-toxin polyserad)] th3} titration curve
GoAuagRYe 2o 2 A 4D

1) Heparin-binding protein(HBP) 2] ¥ &
AFAoldlo] E&Aste $R FANAHEF den viscotoxinold e Fr A
gt &

columnd] A&3d NaCle] 228 £330 g Z71g o2 columnd 2@ AR

&5 A9 £ AfAo] FZEE  heparin-sepharose

He
tlo
(]
ol
fijo
M

< §&Z38td 5719 F8& AAUHY 6). 22 o5 EAE EdstuA ¥
W3 AN A7195 & Ak 2 23 (2 DM BAZ uieh Zo] v F o

O3

Fe sizedlA] DHigl=Eo] FRIF Qo NaCl 50mMolA = oF 39%kd3 22kd,

o

100mMell A& 24kd, 200mMoll A & 26kd, 300mMelM & 36kdll&e] 43S A4

= BRFEE] majorZ EAGE EHES ANon o] YE AHsr] A8 2
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336, AFAel2RE heparin-binding proteinS 9] 22 chromatogram
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50 5 100 200 300 500
Conc. of NaCl(mM)
197, Heparin-binding ¥ &89 A7|9%

2) Polyclonal antibody<] A4}

ol A £2lg HBPA tigh Ao A4S A 27419 AdA &4& A
2 7hsAel UEhd 50mM &9 2¥A ¥ E(HBP-2)3% 100mM ¥ & (HBP-3)&
fFos o fAFoRZ HAEAT WA F EYE HUdESs T £Hdtn
gel& 0.IM cold KClo| @20 Ztzt 22kde} 24kdel EAHFHS AUs =g #g
AAste B ok 150pgd FE& H3FAL AL 4F Fo] TAT ARoe=s
boost3tith. 223 Ao HAF ARG Arttiter)= HF 15T AL FH3HA
A G 22y £ boostHEFAE FRE A Aol FAHAA &k
on ol otutk HY|YFE FI Alg A FAA ojuFd A LARAS
Ao AtgaHol A71FEE AXNA Fi 71E9 adjuvant(FCA)9 &33t HF 3

t gNoz AAPS ANGY A4 AAFe] gom FA 1% AFF o) HBP-39
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daie A o) Flxi ey HBP-2¢ taiA e ojAd3] USR] €3
.

32

o 2z % (2000)

SRR AT AP il
FE L A FATL AT 30,000,000

FAEZ2HA KML-C8 A%HE $3 sandwitch ELISA system& ©]&
KML-Ce EZ&F4& Fig. 3o ettt £4 7t5d 3 4% = (detection limit;
sensitivity) 7} ¢} 20ng/ well $F 0.2 Jgrom ojx A $2o] AEH Img Wl
EAste dde 4k A 7158 FEoEAN AE AFY HZE} E QCH o
T8¢ AFPow &8 2 Aoz lydr

22]3 heparin binding ®&(HP)ol ™3 AFLE HPE WHYstd &
mouse ¥ #(1:1000)& coating 33 HRPE conjugate § HPS} F=& %3 e
HPE 37 #7tste] TMBE o] &3to] g fx3tn ZEFAE A&
(9. 1,2). 1 A% 5- S0ug/well FFAA Z37t5d HH47t AA=HA

A toxinZ H(VDel et AFAAE HP YT o=
U system FEolE AAstch odl tid ¥dE ofntm: VTl tigk Ao 47t
© A8 AxY 28 9716300008 AUz JudE A, VIEgL &4
2ol 100000]8t2 A gttE HoA 2 uf, olvl: HRP conjugation A o)A
AEAF DA conjugated B T4 F&o] Wyl WEQ AL At HIYH. et
A VTAZSE YA E  competition ELISA HuE JAdZFEFAE o &3

sandwitch ELISAZ} Bt} Ags wiozw AlgdQrh a8 ol falide ve

ZE2ZAE NFA YAreforsts EA7F 9lo}, ELISA systeme2E F387F & A
o2 #FdEm G 7|3k F< HPLCE o] &3 AFZATHS ART Rolv I3
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Y. KML-C9| mousedl A9 4 54A3 ¢ Ay

1) 948 T3 24 & KML-C9 3454
Azl s dee KML-CE ICR mice(25g W9l 5-6ute]€ groupl2 3t

of Aol ehd BEE T3, B, AW wE 3TE B FYSHL 1497 BAHD

a2 A3 FREE BFoR dAS W KML-CY LD Bugke Wl &
%, AWFIN LDpXE 625~312%ugkg Atol, AsHE 58 FAA vhgzel dg
KML-C®} LDw& miced) ol wheh A&t 2ol Hgov} Sougkg held Rez A
250} A FAARY F 46HYE F& FEoIH LDyol F4Rl, A, 27, g
#02 B4 YEhIHE 1234). ¥ ZATEHS AP FEE 800, 400, 200 g
kg $F02 FSton BRIHLDFL HAE mices LATA Bron] Fol
Fol 9ol olm@ AT} AYA Wt FAYA Wskrhdata not shown). THHA
KML-Cx Z72 Fo8 4% 498 aad $42 Azz.

9, SYANY B 478 AT BE Rl F2M KML-C Fojol <))
RO dEHoz FY ARPYo] BALY M TAF FAbshe Aot 79-14%
Aololl BARSHE A 9E BAHA gghod
& mouseZt HAH AT,

of F 12Aol el A 5U Atoldl A A}

.

X 1. The survival of mice injected intraperitoneal with KML-C

Dose No. of No. of death after administration Survival
(ug/ke) animal 1 2 3 4 5 6 | 7(day) | rate(%)
200 6 6 - - - - - - 0
100 6 5 1 - - - - - 0
50 12 - | s 2 4 - -] - 8
% 12 - - 2 1 2 1 - 50
125 6 - - - - - - - 100
625 6 - - - - - - - 100
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% 2. The survival of mice injected i.v with KML-C

Dose No. of No. of the dead after administration Survival
(ug/kg) animal 1 2 3 4 5 6 7(Day) rate(96)
25 6 1 3 1 - 1 - - 0
125 6 - - 1 2 3 - - 0
6.25 12 - - 4 2 1 - - 42
312 6 - - - - - - - 100
16 6 - - - - - - 100
08 6 - - - - - - - 100

% 3. The survival of male mice injected s.c with KML-C
Dose No. of No. of death after administration Survival
(ne/kg) animal 1 2 3 4 5 6 | 7(Day) | Trate(%)
100 6 - - - 2 4 - - 0
50 6 - - - 4 - - - 16.7
25 6 - - - - 1 - - 83.3
125 6 - - - - - - - 100
% 4. The survival of female mice injected s.c with KML-C
Dose No. of Death Survival
(ng/kg) animal 1 2 3 4 5 6 7(Day) rate(%)
0 5 - - - - - - - 100
12.5 5 - - - - - - - 100
25 5 - - - - ~ - - 100
50 5 - - - 1 - - - 80
100 5 - - 1 2 2 - - 0

2) KML-C2] gutekgjAlg

7H KML-C %97} mice?] dutall 5o vX& A4

2% Wslel ICR 34 mice o] PBSOl $#A2 KML-CE 7 2% 6vh2)e)
miceoll 20, 10 231 25ug/kg FELE FEE B3] FASL dwtaFe] WEst 9
4 Wz 9 AFe WbstE gEeh

3 A% FAY AFe Az, PE Soldold £FHY W FAHA) @
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ot FAF 790] AvpEA FARHe] o] SEHoR FARSS Zsh @4
HEo zae] HAEPe) FAHTst Al AAstE Huds @aol YA, ok

FAPE9] 0] local inflammationol] ©]&F 2& el Sakell o) 71dd Aoz AR E T

) KML-C9 gtk Al g
KML-Coll g duera)zss £Absl7] 989 KML-CE H3tE 53
Eo3la 308 ¥ 50mg/kg hexobarbiralg E74¢ Ed Fod H Fkod @& F

HAA S ZASIES (F 5). 2 A3 £ AXNALdE Fo4T FFE UEiA &

3] Foat 308 ¥, pentylenetetrazoleE 100mg/kg TEo2 B4 F
AREE | A" vXe dgE 2AEY Y (F 6). 283 KML-Cl &3 F3

% Z2AHE 7), 99 Rl 2AHE Q), IAFEHE 9E AT BArET

-

S z2ASEY) 9ste] 24X 7 A2 A 7] miced] (ICR, 4weeks, male) KML-CE #3

3 Foy3lal 308 % charcoal meal (B4 Zg 43 05% CMC) 2 +F 43}

mlm

2 0% ¥ mice® HANNE 9B 4EF BT JFAUE ZRAY I
of Ruls ZAHE KML-Col 84 lojolq 2ulsl pHel WS4EE Fopnn

=7

acetic acidE& B o2 Fd3le AE aiE ZAESEH.

. ANEEH ZAMEPLE KML-CE FAsta 30&0] AT #H 1%

Y
_11}1
_?L
%2

E 5. Effect of KML-C on hexobarbital-induced sleeping time in mice

Dose
Drug No. of animal Mean £ SD(min)
(ug/kg)
PBS 0.99% saline 7 142 = 46
KMIL-C 10 8 11.1 * 5.3%x
5 6 119 + 52«
2.5 6 128 = 69

x*x p<0.006 * p<0.05
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¥ 6. Effect of KML-C on convulsion induced by pentylenetetrazole

Dose No. of convulsion
Drug ) Mortality
(ue/kg) animal clonic tonic
control 0.9% saline 7 7 7 6
KML-C 10 7 7 7 5
5 7 7 6 5
25 7 7 6 4
E 7. Effect of KML-C on intestinal propulsion in mice
Dose
Drug No of animal Propulsion(%)
(1g/kg)
Control 0.9% saline 6 495 = 179
KML-C 10 8 542 = 138
5 10 516 = 109
25 3 503 + 129
E 8. Effect of KML~-C on gastric secretion in mice
[ Dose
Drug No. of animal pH Volumn(ml)
(ug/kg)
control 0.9% saline 7 16 £ 02 58 £ 12
KML-C 10 5 1.5 = 0.3 61 £ 21
5 5 14 £ 02 71 £ 24
25 5 1.4 + 0.2 61 = 23
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X 9. Effect of KML-C on writhing syndrom induced by acetic acid

Dose T
Drug No of animal Writhing
(ug/kg) 4
Control 0.9% saline 13 254 £ 6.8
KML-C 10 8 271 £ 66
5) 9 305 £ 57
25 1 31.8 £ 128
I
t}. Toxin ¥ 3o Aid 54 A d
Toxin 8o et 54 AP gFo] BHAZ toxin #8E& H8E &
$ FASD FAE 797 ARFRY ANGTEE 2AGAY 4, 2nghkglHE R
F HAEIY e Img/kg FEolAE Aubo]l HAS Y om 1 ot FolAE X
F AEY LDs> Img/kg ¢ Rez eyt 53 VT A%, dAFEdAME
mouse® A s FAHolm wRAgo] 9lo] olntx FHEAAA PITFE F Ao
2 gagy Ad3E 93t AF AP toxin AEY LFAFE gRlsto{op &
Aoz Hrh
% 10. The survival of mice injected s.c. with VT
(me/kg) No. of Death after administration Survival
ghe animal 1 2 3 4 5 6 7(Day) rate(%)
Saline 6 ~ - - - - - - 100
4 6 6 - - - - - - 0
2 6 6 - - - - - - 0
1 6 3 - e - - - 50
0.5 6 1 - - - - - - 83.3
0.25 6 - - - - - - - 100




2}. Heparin binding ¥ 8 (HP)o] did FAASAAA3
=

g
HPell ti& 4542 5 25 1.25 mg/kg®) & F& mouses] H3E F3l
FAS G e 5mg/kg AME FAFE 1AZE old BF7F HALEY 3, 25mg/kgd)
A 1eke] o] FALE 1A ZEelUlol AbrEle] 5-25mg/kg Abelel A LDso ©f LR
a2m HP 9A, JAs S E mousedl Al tiasd] ¥ ZFFEE B opvix

FABAN %L T Aoz ArIHAG

ofi

% 11. The survival of mice injected s.c. with HP

Dose No. of Death after administration Survival
(mg/kg) animal 1 2 3 4 5 6 7(Day) rate(%)
Saline 6 - - - - - - - 100
5 6 6 - - - - - - 0
25 6 L - - - - - - 833
125 6 - - - - - - - 100

W AE BEHE A FEEF 1B
el SHAQ AR 2:tAe BY NYARE TY 2 W FAR=E
Sstz 22l W KML-CS 2% @937 84 uehiy] Asi4E mousedl A

2 250ng/kgd FE7F 87HW moused AFEA FFE FA FE FET
12.5-25 ug/kg Aol¢l Ro.® HAth HPE mousedl A 125ug/kgoldtoll A A& 4
Fe FA FE FEZ Holn VT A$E 500uske B9 &%F°] moused] 3l
GAF e Ao At E44FM mice HAPHE KML-CE F3t3

S ASoE FAE FAT JREG] FHEHEA 3-49 Fol HAAse w4, HP

g VTl disire FAA%E G228 daprt dedes 4% 234, ¢4, Hpd

A% WA Zol FAAoYF2HA A¥AH) BHE HEdE =AM A

75 zAE0) SUE YR, KML-Coll Hls] ddizez o &40 dojxlx, &4
=

Aoz we o] AFHE A0 Rel HPY VT A$



o 3ztd % (2001)

A7) B AT S8t
| @St s Ta 2 %) 25,000,000

7bh Alge] EFEIE YT test

122hdE AT Agde] e F4EHQ Ao FFHPS AEd v
ATH WEkA o]E off AR TANE HAMEL EFEE UL Iyl A
e AHA7] & £F7F g8 Al o §48E A9 e FE 2xd
=o #3Y¥ sandwitch ELISAM & ol &3le] ZAg A7 AdEzs o§2 494
of Fako] @A Yeludn ALdn Bt wA dede Aoz 2AEAG (29
D, B¢ &5 wE dde] g3 S, giF, 2 W, v F, 23w A sF
A 2ALE Atk 243 37 9o gFe BufoiF 0, 2R 23w

o Al £ FFe BAY (28 2.

« 300

100

3 4 5 6 7 8 9 10 12 1
monthr

a9 1L AEd g9 g3t z4A




s o o o

a9 2. =7 we dd §F o] A}

Y. KM-110 3 KML-C7} 349 €3 adjuvant 9 719 2 S XA}

1) Alumol E38 Fe 2 AJGFZEAZA

AF7HA adjuvant FAA FdjH o2 ko] FrE o] A HEH
JE adjuvant?] alum o KM-110% KML-CE E&std FA(KLHFH 4 25
dAo g 28 HatE B Fosti 24 T 15F Z groupdE dA4E 33
o Serumife] Y Eolg o] gt Atz F99 subclass ZAMSFY AlumT
<  adjuvant® ARERE groupst ElwEi g9l Sold A A7t el
synergistic 37} leA AFE ZAEY 2 Z2# alum¥y KML-C &
KM-110& 93 2ol & a2Fd A synergistic effects WA ¢+ ot &
g4 de A 24& 4 A wEA alumF KML-CEE& KM-1108 E3T

adjuvant2A 9] A 3E a4 2AE FAT FoAA JE FHE EAH (29 4.
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Aoz A9 titers F/etE AFE BN 8Fo|Fo = U3
oot Zaste g9 E YeEr A2 E 3).
Alumz} = 8 8t adjuvant
20
18 1 —o— agt+c
161 ag+110
—v— ag+alum
14 | —=— ag+110+alum
—o— ag+c+alum
o 12 1 g
o
%< 10 1
c
N g
6 _
4
2 J
0 . - . :
0 2 4 6 8 10
week
a9 3. alum¥y &% AE 9 adjuvant& 3
-
“ 8w alumZtE gt # el 2| adjuvant
18
16 - X
14
12
(o]
'; 10
I
6 [
4 L
2
0 .
’DQ 0oxo 'X)\»\o ,3‘)@ y 0\\)(0 ¥ \\)6\
Q g (8] <
Vi pred O X
X 0@
et

a9 4. 85 A A titerd] L

o
ol
tio



2) Oils} &3t8 FH=A 9 HAFREA=A

27hAE oA squalene®}t EFA KML-C7t adjuvant &%E AdF A&
23 vk 9ltl, wEtA o] 3 squalened T EFT FE KM-11052 KML-CE
49 FHE adjuvant® AbE3ste] FA(KLH; 20ug/mouse)# &7 miceol 253
Ao 2xd 2 BHsL Y 5olHd A Irte AL HHsEE /Y
At (2¥ 56). o1& YA KM-1109] 2% 100ug/head, 10ug/head, lug/head=
sMste AAFEE ZASNAT (100ug/head), KML-Co Z$9E 50ng/head,
5ng/head, 0.5ng/head® B Asle] HZAEEE AASYT (50ng/head). Squalened
T3 AEHY A titer’t Y @52 FAG ARG E71E Ao 7S
AbE-E = FCASH HlidtflE A fole 2vha £ AdE UeghdA Zsdd (29
7).

AR WA FFaHE gy fsld NI HHIEkg (delayed type
hypersensitivity ;DTH)S] &% o %& ZAMAT. ©|& 3o KML-C KM-110
o M e T2 AAHTH KML-CY Z % 3¢ KLHY disiA KML-C
50ng/mouse, 5Sng/mouse, 0.5ng/mouse® ZtZ} injectiondtglow (2¥ 8), KM-110

o %+ 100ug/mouse, 10ug/mouse, lug/mouse® Z}2} injectiondt R THZE 9).
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7 { —®— Agalone
—O— +FCA
—W— +Squalene
1 —— +SQ + KM (100ug)
—— +SQ + KM (10ug)
5 { {0 +SQ + KM (1ug)

*Ak

o-KLH Specific Ab Titer (2 1 x 100)
.Y

3 4
2 4
1 J
0 2 4 6 8 10 12 14
Week

23 8. KM-110% Sgualene® 3% adjuvant 2524

16

—&— Agalone
—O— +FCA
—W— +Squalene
—— +SQ + KML-C (50ng)
—— +SQ + KML-C (5ng)
—{1- +SQ + KML-C (0.

N WA O O N ®

a-KILH Specific Ab Titer (2 ™ x 100)

o
-
.
.

Week

¥ 6. KML-C$} Squalene®] &3 adjuvant =244
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")

1

1

Anti-KLH Specific Ab Titer (100 x 2

¢ > Qo o o £ ¢
V’% @ xé' Xév '
& &

2

%kk

% Kk

) -

e ¥ N

28 7 HAF5 5 KM-110 (100ug/mouse)# KML-C (50ng/mouse)2}2]
&8t adjuvant

Increase of swelling (%)

O

40 |

N
o

—o— PBS

W —0— Ag(KLH) alone
—»— +FCA

—v— +8Q

—a— +KML-C(50ng)+SQ
—0— +KML-C(5ng)+SQ
—e— +KML-C(0.5ng)+SQ

1 2 3 4 5 6 7
Day(s) after intrafootpad injection

o

¥ 8 KML-Co dis DTH

,_91_




—e— PBS
80 A —o— Ag(KLH) alone

—v— +FCA

—v— +8Q
60 - —s— +KM-110(100ug)+SQ

—0— +KM-110(10ug)+SQ
—o— +KM-110(1ug)+SQ

Increase of swelling (%)

40

20 -

0 ———— Lo
o 1 2 3 4 5 6 7

Day(s) after intrafootpad injection

24 9. KM-110¢} 9§ DTH

o 44 AdnE e FPE5e] A FolF dAJFAT XA

1220ds AFAgdAM Jvebd KM-110 3 KMI-CY 9o g A
titer ¥ EH7 AA AFUENAE FEF 2948 AYEAY 9FE ZASHA
o

ol AlEHE FYL Hepatits B Pre-s region, Diphteria toxin, :lﬁlil
Influenza agglutinin®]™ KM-110 && KML-C% &7 miced]l B Qs 55-759,
g el oA Ao I7E indirect ELISA H-E T3 A ol& I3
of ¥ KM-110% KML-Ce A4y dAGFF £4& ZA&AT ol& s
DT ¢¥2 15ug/mouse, HA_*J%J% 0.3ug/mouse, HBsAg®& ¥ 2ug/mouseE 3t
Z+Zt KML-C 50ng/mouse, KM-110 100ug/mouse® 4&olAl Bt d. FAI:E
primary injection® 25 3% booster injectiong AAlFA T FAIE A= 5573

serume #Hst] AASAh
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a2 3% 43948 gug 2

9 gA7+E vebddch DT
sttt (23 10,11,12).

H

Aol s A KML-C KM-110& &39S
A4

= ¥4E9 dsliM DTE

d= FCAd #®lgto =

=0
11—

A g Yeix @

3% FCARTG AU A4

gA 7+

Bl < ¥

-—

24

k%

*%

2.6

2.6

1.25

* p < 005 ** p < 001 *»** p < 0.001
a3 10. HA &3 £%3% adjuvant
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% % ¥

6
5 _
7

4 4.4
3 I
- 2.8 I L

2.2 2 2.2 1 2.2
1 1.4
0

& Q
Ay (‘CF' 60/ bx x@ @Vp @\fo
& & dg&-
S

xp < 005 %% p < 005 +xx p < 0.005
29 11 DTY Y3} &3 adjuvant

5 Xk K
4 %% ‘lr
3 [ 3.6 T
2 ! { 2.6 2.6
2.2 [
R 1.2 1.4
0
S v S Q <
& S S & ¢ o
< & & &

*p < 005 #x p < 0.005 *xx p < 0.0005
2% 12. HBsAg &¥ 3 £33 adjuvant
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2 Az AR AY

AYE 9T E T3 miced) W SHAANFTH gty APE dRFHIUS
U, &2 o 988 A8 Al E FREaA, A adjuvantE#H 7 ABH T
o} KM-110 & KML-CE Fdsta, 5o 15, 2%, 45F 9 miced s +
AR 2 FedARY) (H, 23, A%, HEC dF BdxFPAE A A
qodrg zaetgr o] 93] Balb/c mouse, male® 43t
o PBS, KML-C 50ng/mouse, KM-110 100ug/mouse® 3t FAIg # 2FF ol
booster injectiong AAF}I 15, 25, 4F ) FLAZZVE BT Y
& St

12 23 AxAs A¥ste 59 FAHGF #A2 FESYY AR
A E ghg ARE L& flol 2ol A 48 ddon AdPANE group
Z 2utg 2 &) AEE AASA 23 ALY A, 32A e B3 control mouse
oA zAd W R FTEHYo BRI samonelladll 4T WFBEEC] #
ZHUG (29 13141516). ol @ 4L Azte] Avizte] maty HaA He &
B ole A¥ AH4T T2 AEHIE £ GRW olfd AAHH ol

salmonella?r 3 2L A Fo] Z9E mousedd Ao Alg®t. KML-C9 HFT

A}

o

o] ZHNE FANZA WA BRIHAYT (2 17), KM-1109] HF oAM=
2% o] vacuolar degeneration®@’do] TAHAT (TP 18). EBF 4F7F HWEA

vacuolar degeneration®-4Fo] diffusesl Qo™ (29 19), 4574 40x1002 #FF 3T
o zFME 344 Y FIA BRHUDG ol FAE Aage FIT ¥
Fog AzE wlolgxe Zdd oz B (T¥ 20). AR
2 2¥49: 7230l 292 control ASoT BRG] AAHA
KML-CE FAIZ HEFTAAE 154 254 dge AdE
Z 285E @40 AT, KM-1109] FZAME 159 478 33 2
8@ BRIAAT (2Y 222324,25). do BF AATH FAG HFIAA 2

Aol g RHolAE oy KML- -Ce KM-110 ZZM Ao $dd40] #3H



AT (2F 2627,28). o] ASe FRHon o ol A@el BEHA &ith

(219 2930). ARHOo2, AP AEF mousextA S EAZF Ul FUF AEL

AL F AAAT Z2} controlel wle Er|gwret WHEAde] BRHR 4] o
Toll ZAVG A4l FE2E KM-1100y oj28 g £ E lectinid ¥, KML-C7}
A7k Held @48 oA AlE e Aoz wryidrh

2% 13. Control liver; microganuloma, 155, 20X10



2¥14. Control liver; microgranuloma, 254, 20X10

19Y15. Control liver; slight centrilobular degeneration, 454, 10X10



219 16. Control liver; centrilobular vacuolation, 454, 20X10

23 17. KML-liver; centrilobular degeneration, 255, 10X10



2 F18.KM-liver;vacuolar degeneration, 25 A, 10X10

23 19. KM-liver; diffuse vacuolar degeneration. 455}, 20X10



2% 20. KM-liver; eosinophilic intranuclear inclusion, 45, 40X10

19 21. Control kidney; normal structure, 255, 20X10
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a9 23. KML-kidney; slightly congested, 255, 10X10
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L

19 25. KM-kidney; slightly congested, 45, 10X10
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a¥ 27. KML-lung; congestéd, 454, 10X10
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1% 29. KML-stomach; normal structure, 254, 10X10
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28 30. KM-stomach; normal structure, 454, 10X10

o Aol toxinE Hol W §F=2A &9

2PAES ATNM, Agatole] EHRY] g WARAY o] 7]
£402 $ol8A 2L #A @ ¥ Yok WFA 3HATNNE HPLCE o1&
TEE column® F8 A$Al U toxin £Hol e FFERAGLL AN 47
oot 2ANY % standard curved] F AL FYUsE FAAA standardZ
AT % 9 controlol YUL BRI ASAole] dd AFF AL ArlolE
EHRoEE @A Yo Be dzARBo] Yo} BAEL A RaAAG FF A
&34 29Y Aot AASZHE ELISAS 58 #9802 QClquality contro) &
933 3l
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A2 A A 2 AFA

L ARHA SE 2 0e (AR 1249E $9F, 23395 o) B3)

=g

TR L

v
]
]

T4 AFEY o WEAT 84

p2:)

L In vitrodl A B ZA X A= &4
1) BAEAE vXE 84

2) mitogenol e vhgA ZEA}

2. Macrophage &4l 38 =A}

; cytokine®] &% &3

3. 34 n 5o WojaI AL

Ry gHe 2A

1) Lectinol g @4 ZAb
2) EEE A2 % B4 2A}

1. AidA d@Yris A

1) e Adn g3 53

2) gale] 971 2 subisotyped A

3) Lymphocyte A5 A48

4) Cytokine®] FE=8¥] A}
2. AXA AY7E ZA

D AQAARINE] &3

2) ATEAR T-AXY 84 23
3. FY Eold wolFE I FA

- AT Fo4 vaccine adjuvant &) 7FsA

24}

1. KM-110% KML-C9] A7 34 %
ol 3 SAZA
1) KM-110¢] miceol A2} 34 2 ol8454
2) KML-C®| micesAe] &4 B olEA4 =4
2. KM-1108] A 79414 adjuvant2A 9]
7t &4
1) Serum % FwWe) FA5)AAH7}
574 A A
2) IY Eo|gAY isotype A}
3) &9 EolFA subclass EAk
4) BTHFAF g ZAZY F4 3 cytokine
FET A
3. KML-C9 Z794¢& A%
adjuvant2 A1 8] 7HaA A} .
1) Serum 3} 9] YPB0|rt FAFE ZAL
2) ¥4 So13H 9 isotype FA}
3) &9 Eo|gA 9 subclass A}
4) BTFSF NFAZY FAFH

cytokinef E% A
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2. A9 By

o 1A X (1999)

S ZAES 9 B aF Hxo WA adjuvantd LS 9Ete] 7 RBE A
QAT & A AL AF ZEHE adjuvante] AEE A NEAFZA

TLE Aurt ddx Als"EY. gy 1AdERdgAE FEROEY 4z
macrophage®] #A=%-& in vitrolAd ZAFsta, zF B 9§ in vivodl A9 &
H 502 wWolgns HIFERZ vl$2E o4t dY(a; B. bronchiseptica

A&t A B16-BL6

o
tjo
B

DNT &2 A B. bronchiseptica)s +3H%E ¥ A&

€ olgtte T 4P

ol

melanoma ¥ colon 26-M3.1 lung carcinoma A ¥

A 4FF BHE ZAHES Bk

. In vitrodl X RS G A X u]x= Ao A}

D B3AEA MR &4
vp-2o X AAFZAER] HFANEE Hto in vitrodl A ZH £8E HU)
stel Wi & AGAE mAe JFS AT QX 84 3 9 APEY &

B AEste MY F XTT §42 A7bstel AZel 34 3 54 A48 34E

% 3 dxToRE X FEES AEES S

2) A9#4A AXE9 mitogend] Wd B2 A A}

7t E3o] A4d WY AE2 lymphocyted 4o #FA3tE mitogenic

response”t Rl=A ZAET HAAEE AMEuE plaed] 2 welld] platings}il

- 107 -



T- 4 B-AlXo] Solxo2 w33l Con-A 2 LPSE FH7lstz Ao zZ £3
< H7Fete mitogene] A& FAAI|E synergistic activityZ7} FEHEAS A}

st} 72 A E9 FAAEE XTT assayeS A A g,

). Macrophage2 % €] cytokines? f%%¥H] A}

Thioglycollate® FALG w2z Ry E7W A X (peritoneal exaudative
cells; PEC) 3£ clone3l¥ macrophagedls RAWtpvhE o] &3l zt B Feo] A
macrophage®] A=l 9|38 cytokinesd] X% < FAgC dIdWHozeE £33
macrophageE 24 well culture plated| Al 8l1<%¥3l macrophageE 14 ¥, 42 ¥
=2 zZAHAY 4 ANE8E #H7M8lY macrophageE AFEE AlgE A3d
macrophage {445 do] fFx, 89 Z+ cytokine(TNF-«, IL-1, IFN- 7, IL-6)

£ cytokine &34 ELISA kit £ bicassays %38} ZA}soh

o TNF-a%%32 9% bioassay

TNF-eol 243A &3t MEFA 1929 15 X 105/ml2 23 %
plate®] 7 wello]l 100 wl® £33t 2% macrophage g AS5dL Pu
actinomycin® HFFE7F 1 ug/mle] HEE Ao 21 2447 v g} )
¢ &8 5A Hl XTT €42 A7tatn HEd Az 842 ¥Y T8 F

620nme FFEZ ZHE oD@tz A3}

% AUTET FA M)A FoyuH

7 NE(Z 29 2 B2Fogd 232)2 ARY nSre FASL 1-3
q F, g0 AF Z& BEANS 47 vpero] THAREZHD 5797 BRHRA
QESe A A9e] Algs: FYHF B. bronchiseptica, 4 B
bronchiseptica DNT)& HEATFA AR R5d T 9 APon 715w

o} AHBEES BT},
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Aol g9 MFeld gove g Frde F2Y mze dYe 49

5% Fdo] Rde oSIAEZ Bk WA AABY AZE FF PF 2940

2
o
[>
2
A
AL
¥
>
o

, B16-BL6 melanoma &< colon 26-M3.1 lung carcinoma&
PR FALRA FF colonyE A ARE AAAATIN. T HF 149

Fo dz dolgd @& dxT FE FE VIELE A J3d A" FF

AREAZ AAE lectin? EESE A8E AHSsta] ¥4 Foj3d A

A8

3 ARE AN R HAEA A9FZ ARE AL 1 AF71AE ZMES

S EERCES S E!
A LT JE AF FEE WAL WA B BY w7 Hol

g AR AR g7t ¢ AE Qo] @R AV He A7 At ol

237 dstel MUAe FEE o WAL AN gout YAAst gobAE
BAe AT Ak wEAd &3 58 9 F2AY Agd B4 A7)
AYe 71golm YUtk WA, B dFME B2 HAFAA stEe 44T B
AE BrhA WMy gt BTN ASMe] Te 19 YL F/UE A,
WA Solxel MY 23 ZTE BAHTA § o]E f8d & WAL WA
o Y FEL o4, NEY WAZTHBHL BHET

_109_



o FA F9
HEe AAHS FARE 299 49FS FUOE AT 3, A

2 M9 2EN A HAMTF  Mycoplasma

of
rO
o,
o
ftlo
)
N
ot
rr
N
ko

hyopneumoniae, Pasteurella multocida, Actinobacillus pleuropneumoniaaes 23
of A&%h
o FA] adjuvnat: £F3 Ao F5E ALOH; 5
o 3% 54
2o tidted A kA RN FAEY

oA fE 71de) A7 TARAY TAN WE ¥ 5o wolw HAE AT

1S PBSo] £33t oz Az(Hs, B, AUz

e
18
e
o
=)
o
¥
1o,
gl
®
= r*°

of F+E€ FA 7S ELISAZ A A2 13

We 159 FRE 12F7K] 15 52L& 25332302 w929 etro-orbital sinus®%

B 5385, dA"7re 2HA 7kx] -20°Co] B sk},

2) $A49 97} 2 subisotype 2A & ¢33 ELISA

gl &AL indirect ELISAZ =AM3Ith 3898 coating &, 3 83

o

AYFEZ 2As WEANT. 2 F sh¢s BAZF2RUG peroxidaser}
& OD e =R P9 Arsle AR 0}
Ao, 7k Al o5t o

Fd9 Zb isotyped] W& &

conjugation® 22+ FAE ¥ ¥ F
29 Ao digt OD @9 2vi7F HE FAu g

7A7h 37kE A isotyped] AL v WAZ

Wi

°| %9l 228 A E o] 8§ ELISAZ ZA} 9},
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3) Lymphocyte A= 43

FUe @5 T2 4 A W ves2RE HZAS FHAdto 96-well
culture plateo] #5380, HAHEL BFE Zb welld 9 A8 $22 X435}
o Arbsta, @5 &2 mitogend E e Fsoh YU E0] A lymphocyted] A4

sle XTT $-2 cell counting kit® R AR}

o} HAdd vle22RE v A FAd& HItsd
oy & owjet Ao HFEE T-HAEZXZEEY cytokine profile((IL-2, 1L-4 %
IL-10)& Z cytokineo] ©& ELISA kitE o]€3te XA S 2ZH Thl £ Th2

Aol dgut ol Frst=AE 2AMGY

Zr A g7t ghe gk KA A Bek-S-(delyed type hypersensitivity; DTH)
o frd uxE gHE 9 95 T gdjuvantst A HE T AL FAE

o FEHE FAEAY swelling AEE A

2) AESA T-A ¥ (cytotoxic T lymphocyte; CTL)2] A =4

gdo] i3 CTLY F 5+ uropium-FHELEZ FA%E CTLY #%8
9% P BIHY H FIANELE olg@ F, C5TBLAMH-2") P8IS
mastocytoma A Z(H-29& @5 F& ANze E@dd stz d9d Fo npg

29 ¥l AA E(effector cells)9t uropiume] EAE P815 A E(target cells)E 7] i
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CTL 84 (%) = (uropium experimental release - uropium spontaneous release) /

(uropium maximun release - uropium spontaneous release) X 100.

2. &9 5o|AQ o] Ao FEE Wolg FAAH XA}

Z+ NgE WAT £ HFA WA ol HXE AFHE 2AME] 9
3t #Hzx 9] HEL AEdE 99 AT Mycoplasma hyopneumoniae,
Pasteurella multocida, Actinobacillus pleuropneumoniaae A& AL&3t0 A3 &

Aste) MY 9= F& WAT BEF aduvant L lectin® EFete] w9 2o] A

T3 2F Fo WA dATLE FAHT F 1047 AELE A

v}, 7]1¥ adjuvant9}e WY FF A9 vl

A4 74 98 A4 EE aluminum hydroxide®t Bl dte] 7 9-4to] & F

Z& lectin adjuvant®] Z3H-& ZALgt}

o WS A&A ; A4 A9 FEA 71&9 adjuvant?! alumd} B ZEZF

o 49 &F(Dose) ; FEF MNP AN S Festes YA e Ao

adjuvant®} alum adjuvant®} A& ¥ ZEE st}
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o 3xhd = (2001)

7}, BE ; A7 598 vaccine adjuvant®] 7154 A}
(PP BAgT Qv e AAZSHAA BFE B4 g A&EHY =¥

Fod & Wqgol Fedhe JeAde AANE v gk & ATFdAE o]

o Y "E5 LS FIANE ATFFAE Bl dig adjuvant

4. KM-1103%} KML-C9 3784 % okd4d F4F4

KM-110% KML-C9 ZATH#454& 5539 ICR micediA AA39 o
FE FES ARE PBSY BAAzZ #HZ T 10vE 2 8t sondeE ol &3t
A2 ZA Fostn 257 HART, d3FE, AT AsE B

obFAd A4F A, 5589 ICR miced AHS3tH FA4SAEANFES &Ud
THETH FFFE T §F R AU URYR F 53, FA Ttz 4

A5 9 AFY W, ANRFE BEV

il
s

o KM-110 9 Z7+893& 93 adjuvant2 A 9] 7Hs A 2 A
KM-1100] ZAFFoe] osiim HgE35E AU dsf A7
fAate] SAANEE T dHdol FHE FEe KM-110& FE3 A sonded
olg, AUZ ZA Fostn FAWE T3 mice obeo] YEE Atdel] dial
% Hlugo olf FYOZAE ovalbuming AHEEHH miced] i VHL2 1574
AR 33 E AAEY FA A7t FAE A A 2WFAL Hx AHEY

§ 9F9 nhoz AAsH, 34850 43RG 179 T AN @Y,

- 113 -



NE2ToEE ALYz FAA adjuvant& 7t olr] A A cholera toxin-BE A}
43lo] vl g}

1) A7l 9§ serum 3} FuUe] FA50l3A titer TFEF FA}

Ol

FA o] A7tzAlE ELISAY S %3 A AlstH total immuno-globuling 4

2) &9 EojgA 9 isotype A}
T EolHozg AAHE FAI IgA TL IgG AR ARE Z} A

et So|FAE o] &38to] ELISAHOZ AL

3) &9 EoldA 2 subclass FA}

ek el Hold FAF IgG typeol FE AL A

o
Q
e
St
rlo

IgG2a o Sol&ql & o] &8st ELISAMe] o3 zA}

4) AT FE VIZAE] 545 cytokine FES XA}
KM-110& 293 34 275 Fa ®dga § ugs Astel 39 3

>
o
1
fil
>
>_]
.%
it

mitogen(Con-A)2. 2 in vitroolA AA=ZFe9S o nFMEY =
O 2 xAtEe] FUvrE WA miced] BFAAZ wwew u)F wjIFAL FHalo

Blgaon f2® cytokineS(TNF- e, IFN-7, IL-2, IL-10, IL-4)°] ¥& =it
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i)
g
@]
o
o
=y
)
R
filo
o
red
A

&
o

<

oV)

=

fu
X
lo

o] 7hs =2t
Bl WE KML-Co W57 2/4d% KM-11001M % gd8 ¥ e

2 W 9 serumd 8, FAH AL Hste] opshsl Ao s =AHITH

D A5 & serum F FU 9 dYEo| A titer SAARH FA}
Ao H7t2zAE ELISAYHS F3] AA8H total immuno-globulin®]

7V ZAL
2) F9Y EolqA 9 isotype FA}
o] Eojlxoz AAE FHI IgA T IgG AR ARE Z+ A

et SolPAE ol 8&ste] ELISAY SR ZAL

3) ¥ E0)3 A9 subclass ZA}

ol
12
oot

re

ro

o] EolAHA FqA7t IgG typeol FH FAL AS IgGl, &

p

IgG2a o] Eol& A E o]&3sle] ELISAHA 2 ZA}

4) ATFEFAF vZA 2] FA3 cytokine

KM-110& @93 374 A& T3 293 & u3& FHstod 4 2
mitogen(Con-A) 2.2 in vitrodl A AA2eRE o wFALY ZAHYEE XTTH
o2 zAbste] FATtS WG miced] vhFAEYG Blwsty vF wjFA L FH ko
HFAo 2 {2 E cytokineE(TNF-«a, IFN-7, IL-2, IL-10, IL-4)9] && =AH3
o}.
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3.97¢ g R ax

o 1xHd %= (1999)

A7) 8 A7 AL i
FEgSE AostdFa T 24,992,000

7} In vitrodl A BEGFA X v FA 9 FA

1) AAAEA v 2= A
Ao A HAGGAEA HAMNEE He in vitrodl A 1FAZHE-E A

Fee dvlg §Fe 2l KMIORIES /st 393 99 e § AESA

Jpov

o FAd vAe TS zAEAG 2 A3 Eeivt $iE £8EL 2-4ug/ml
o FAE FFEAA ICH0AE Jehley 9 E7%e 53 £8 F O

bet B ZI(IC50=04 pg/mD}E AU Aoz Jerytth

ox
b1
o

o

2) B9 #d M X mitogeno] i w3 xA}
A$Ae] 89 mitogend] W ¥ ZAE KM-110% KML-CE °]
tol AT 2 23 5 28 FASE 3¥0] A vpe29 HAAEZES
up-9-229] HIFAEE) ¥ con-A U LPSOl gigt ¥rgAde] Frtste] &
dojutE Ao YEyTh

oX, o
or Sk
np'

ol
1>,

ol

Y. Macrophage® %€ cytokines? f+=%¥H] ZA}

2 AFE B3 B Ao FEEFH Y £ FE°] macrophage

g T3 cytokineES FET & QEx9 oFd ois] A

- 116 -



1) 499 cytokinesf %%
delo] TNF-afE%5S 1A &488 FA"E KML-IIUS KML-IIL

gaes ANHYY. 1 23 § 99 BF sEo) gEHez TNF- o8 §%

o

e gAd g 2 Freol AHIANHIE D. 2dn FFIRE AELE
KML-IILe] Aoz ¥ sxo 712 1 &d47t AL glo] F A=zt &
Aol Ro1A olg VeI UFE FAFTH FA oirtz o] F™o] AL
WellAl macrophagezxt 54 E£F 9 stuaA HAFZEARE ALALRE AZHH, A

T AR3E A adjuvant A0 mEFH T FLE QAR ARHUG

3000
N KML-1U
777 KML-IL
2500
X
—~ 2000 A .
E
= —
a
¥ 1500 A
w
z
-
1000 +
500 -
0 - : : |
Media alone 200 40 8 1.6 0.32

Conc. of samples(ng/ml)
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4000

3500

3000

2500 -

2000

1500

TNF-a(pg/ml)

1000

500

OA

KML-IIU - LPS + + +
Serum - - - anti-KML Normal

I3 (KML-IU, -IIL)o] 218 TNF-o F5(H)9 Ao] o3 As)azt(ebe)

2) Viscotoxin® cytokine#E%

1A A 23 toxin AE 2 macrophaged] AF5S FASH7] ¢t
50 ug/mlel A 0.05 ¢ g/mltnwns®] =2 macrophageE A=3td A& w|F g A
o fEe IL-19 ¥& ZAEIE oY w3 FRdM: E4& AYA & o

ZA viscotoxing macrophagext=%50] gl& Ao g2 ARHYT.

3) HBP9 TNF-a + %%

WosAete] 1eg/mihx AEF Adsn 192 qFE F A4F F5A Ao

ELISA assay& o]& wIddSdo a8 TNF-a9 F& RAEIY 1 A

(21D A BFo] 350 o&HoF TNF-¢ & $E3E ASR velygton AR
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dwdor 7 2dde 1 fEEe] QoA Add Folrk A LUk adY |
HAe A7)9% Al veht Q%ol, 24 2HEE FH B YolAE Aol
g ® BTHn olde adE AWtE de 3 $¥o) 2R 242 Ad

=
e A g e oy 238 Arig B dElvde FE 9Ed BogE
g

N
At
o

of ool EAske @A Az} oW due od
endotoxin ¢ SPE WAZ F& YUt wed 2 FRS B FrAHHE
+4 HBPEH| £3d d”loj} endotoxin® G F7t &eleojel & Aoz A}
2H AT

#E 1. The TNF-¢inducing effect of heparin-binding proteins(HBP) from Korean
mistletoe

Samples concentration{ z g/ml) TNF- ¢ (pg/ml) in culture supernatant
Media alone - 323
LPS 0.1 >8000
100 >4000
KMI-110 10 1910
| 1 877
10 2170
HBP-1 1 667
0.1 516
10 >4000
HBP-2 1 1261
0.1 564
10 >4000
HBP-3 1 1570
L 01 632
10 >4000
HBP-4 1 1463
’ 0.1 581
10 >4000
HBP-5 ' 1 >4000
. 0.1 1000
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O A3FE9 Y uEo A BolaH

2 WEolxl KM-1108 W27 &nE vl9ag olgste] FESY

ot

t}. KM-110(15 ug/mouse)E& #7 Fojdle &4 njSol&l HIs& FTIANU F
29 Zof AT Stk 2 14Y3 AHEHEA AE v FE FH

Fldt.

ol
)

TZZE MTozA Hx 3Fr7] AB  TF9Y  Bordetella

ofr

bronchiseptica (B.b), Pasteurella muitocida A type (PA), Pasteurella multocida D
type (PD)3} EX o 24 Bordetella bronchiseptica (BDOCDNT), Pasteurella
multocida D type (PDCDNT) R AALY EA& AMEstRvt. 2 23 F2¢] Ui
vieb o] KM-110& Bb, PA, PDEY #H#HA =F7 oFd datde=
AMLD(minimun lethal dose; A XAl#E)olA, HEHAY HF2<2 BbCDNT %
PDCDNT® thatel= 2MLDS] FofellA KM-1109] Fo g up9-29 50%7F &3}
Foh zE)x Ao 8 =RATF Serratia marcescensl826EE SMLDE Fof g

o$- 2 e KM-1102 5493 Zdre BEFAESAY of Z3& KM-11001 %

oA o MBI BRI BY FEFE $Ho] JTE AL BRAFE AL
BA, olF g 2REd A R 59 AP diste} FESA AHEE T UGS

AlAbS I,

#2. Effect of KM-110 in mice injected with bacteria and toxin

Group doses Activity (survival/total mice)
Control KM-110 (15 ug)

Bordetella bronchiseptica 4 MLD 0/10 5/10
Pasteurella multocida A type 4 MLD 0/10 4/10
Pasteurella multocida D type 4 MLD 0/10 5/10
Bordetella bronchiseptica 2 MLD 0/10 5/10
Pasteurella multocida D type 2 MLD 0/10 4/10
Serratia marcescens1826E 5 MLD 0/5 5/5°

a: KM-110 100ug/head
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2.

28 2 A7

o

1) in vitro € in vivo 54 &3 9 %A}

23 T 84899 94

7}) KM-seed @ KM-leave?] TIFAXF & AXEA 57

2 A7ae de AT KM-1109 AESH EHE
Sote) Busch B AFls @ 2 9,

e AEXsd 2348 KM-110%

MI

g

W) 2t Base] AEEY 5%

1344 E8% o922 F(KM-110, KML-C, toxin)e Z %A X F )

vitro MEEA g3 AZF

gl i

AU deo] A% HEdRo ARIU

lung carcinoma, Jurkat leukemia, HL-60 lympoma AlX9l

M shele

2 AAR Aol

olu] o B=E

Z7) 89 498 7tA FEAEF
Bl st ARSI G OY A3
sk Ratgem ointm ole 1#A S AFHM HAFYR

-3

o] vl AEFHY

W3 in

g4 23(F 3) & <& colon 26-M3.1

W ICx @& Sl

o KML-CE ddixez 74 AXEHER}E Ao KM-110%

toxing fFAMSE AXESA AFHE B

#3 4 £ TG AxFoMe AZEHESH

IC50 value(ng/ml)
S
KM-110 KML-C Viscotoxin
Jurkat cells 750 0.05 1100
Colon26-M3.1 4100 11 850
HL-60 4100 038 4200
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) Zt 89 in vivo 54 &%

Z} 289 in vivo SHAEHE vl$2E o] &3l FAEAT F whe-£o
AelsEe] BEES 13 ANFAP L 743t vk HAH RS} 22l s
& Al 2 23 4 o Yebd vhel o] KML-C, toxin, KM-110w2.2 7
FEAS Moy 3rE2E AMALS in vitro cytotoxicityl A YERG ZA 9=

2] toxin® & & in vivoollA ] 54 o] KM-1100] vz @As] Z¢ Ao= del
on KML-C¥ in vitrodiA £ toxin® T 500080149 AEEEE AReY in
vivol & 2 2po)7F @A 8] ZA4sAant. watbM toxin 82 in vivoollA 7=
54 840l sle AR AREHY oE9 FARAME ofYz AZMRA diM =

F2a nedsjord Aoz B,

¥4 & B89 in vivodlA Y =4

Group v Dose/kg number of death/5Shead
1 2 3 4 5 6 7(d)
KM-~110 50mg 0 0 0 0 0 0 0
250ug 3 5 - - - - -
125ug 1 5 - - - - -
KML-C
62.548 0 2 2 2 3 3 3
3lug 0 0 0 0 0 0 0
2500.g 5 - - - - - -
Viscotoxin 250ug 3 2 2 2 2 2 2
50ug 0 0 0 0 0 0 0
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48
olX
ad
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::l,

1) 7€ adjuvantel 4l KM-1109 Hd%573 A

ol

48

7}) Aluminium hydroxide?] @A4olA KM-1109] 45&-§

2 AFAA F28 A4l EFHE(KM-110)0] 71&9] adjuvants} &
gtate] AFEBlE A o AsHELe] FEHEAY X E XA IA AAFY
o, B dFdME FYoF mycoplasmaE AE3EE3 71E9  adjuvantEE
aluminium hydroxide(alum)®} ASA 25& Al&3lgden) 3 & WA & 1457129
A G7e AT 2 Ao A 9rte AEvhs2 H dE OD
ghel 3ui7E He AET vk 39 FMuE gAY HUHtiteE st AA
AT 2 AF(ZH2) booster W O]FHE HF 4 AU H4F FAA
KM-110& ASA 259 #jstol ¢ FAYL $I3HE YEgez KM-110 &
502k 7]Ed FE€d HE3E adjuvantst HlEsAE ¢ A4S Ued &
AttE 7HeAdE AAEAT dH T34 BoiA e vie o] KM-1100] E&d
HzE FHlel £F adjuvant ML 7FsAE Q&R eE deEbti(adE3). £%

adjuvant®] FAL 7]&d] ALE3E alum¥} ASABE E3E e (alum+ASA25)9]

adjuvant& 2 = AfFozE o 7] o) KM-110& T3
adjuvant(alum+ASAZ5+KM-110)& Al-88led "t m A A4te] B3 A4S 24

todalum+ASA252] 7 %o Hl st alum+ASA25+KM-110 adjuvant”’} booster W
ZHRH assay FEAAY 14F A F98tA & mycoplasmao] Wi FA A &

4e HEtdS #Ush
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107

. —@— Normal
10 B TN TP [UTUUTORTRIURRRTOIN : Ag only
—W— Ag+ASA2S

105 - ~/— Ag+KM-110
o
2 104 |-
2 )
< 107 4 Y 4 S .

102 o W N

0 2 4 6 8 10 12 14

™2, KM-1109 adjuvant &3}

10°¢
107 4. N R i I Normal
W O~ Ag+alum+ASA 25

<ot —W— Ag+alum + ASA 25 + KM-110
E 105 4
2

103 4.

102 § -

101 T T T T T T A

0 2 4 6 8 10 12 14
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105 _

105 4

Titer

104 4

10° |

102 R

Samples

233, 71¥ adjuvants} ¥ €A KM-1109 A+E 3

LPBS, 2;Ag(Mycoplasma) alone, 3;Ag+KM-110, 4;Ag+ASA25(3%),
5, Ag+Alum+ASA25,6,Ag+KM-110+Alum+ASA25,

T, Ag+KM-110 and Ag+ASA25+Alum

}) KM-1109] #FH+ A28 FH9 oil adjuvante] 742
AP FAYAA F2 AMLEE adjuvantFA R gz AQ

adjuvant¥ Freund’s complete adjuvant(FCA)olt}. 18]y} FCAE =&

)

9_]5\:!

1o

olo
o,

FEGNE ETSHD A G

T
olo
g,

L T APz AR oz A
E O AHEel AgHT vk B e AgHAAM AlgseE d¥E NEE
adjuvant®] 7% & FCAY HFAEE AAY & A=A 7154 e gAstax
oil 4&°l AT il KM-110& H7te Heid adjuvantE AlZske] A Pk
Sol WAL $4E TAGAG £ A8 A8 9L OVAovalbumine) & AHS
313 oil adjuvantZ3 FIA(Freund’s incomplete adjuvant)E AM&3tth. 2 A3
KM-110+FIA, FCA, FIA, KM-110£22 1 537 Udeigoerd 713 =& &4 9

e dEr 5FAS At FIAGKM-110& £33t A183 23, FIAS A}

- 125 -



&% Anel naiel of 20 Ax & FAL RYoH FCA MFHAE felatA
e ¥HS duuath £4, A Adel A5 WAAE 37 $58 23e U
Bulel A% FRAHY 15549 2oE KM-110+FIAE A8 297 FCA %
FIAZ A8 7% 9o ulatel 217 2u) 5 36 ol o] ¥& FAGE vehirha
24),

500

400 |-

300 +

Ab titer

200 +-

ey
e
>
1]
yos + +
, + v+
+ v+
+ + v+

KM-110 -

1984, Oil-adjuvant®} £§A1¢] KM-1109 adjuvant &3
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o 2z2bd = (2000)

B A7) 72 ) 28l
Eis e L S LS o) 23 30,000,000

7b. AgAe FE2EXKM-110)3 1 4 BHKML-C)Y AN HAFFan
Ate] &£ EY 1 84 EH9 KML-CY AR ddE745o g

EIAYE AFAE g g b ok bEtd geapdRdAe olgd AGY |

18
i
oXx
tlo
i

ol B&8stA g2elsly] Yste] ddd FRoA o EFE RASte ¢4

A "3 A@E FQ cytokined FEFS 9l soluble adjuvantZ A el @A

o FEL 9% KM-110 & KML-C7l ##8 £8% adjuvant® ol &3 A4
We 27578 FCAS ¥ ZAIT

1) KM~1103 KML-C9 =9 &3 A4 AAFAaH

-

KM-1109 7#<% 100ug/head ¢ 10ug/headold /43 3o &Y
(Keyhole Lympet Hemocyanin; KLH) 0|2l &4 titer?] F7IE UYetiATHz
F 1. 22ix FIAS 39 P9 adjuvantZ AHEAldE FCAd 4&3ste ads
AU ggen A&He 7374 FAHo] KM-1109% adjuvantZ AHS-3S o
2oy &4 titerd A&Ho AFHE AL HAKIPE 2. KML-C g4
Sng/head 7HA& FEol &M oz FASo Al FA A4S F/H7e A2
2 deygon(ay 3), FIAS E&e duz ASAdE 2 4L BAFUH
(2¥ 4). 59, KML CE FIAY &3 2402 ALEAl KML-C @522+ &4

S AUA FAD FEANE FIART o 72 24 dedol(2d 5 AMFSA

l-N

e 2d¥ozHM KML-CY 23E o 357174, o 3L Fo28 ¢ 3
g4 gl Aeold AlRHA 2% WS A4 5HY 4YS $E B
et AHAQA vme= FEsb ey, KM-110 % KML-C §3], ¢522% &

gt
ox
o
i
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e UehdlE HasEdAe FIAY 93 I ASEFH7E A8A] ¥ AR B

ojm olzigt oil’d® e H7be KM-110 oy KML-CS #7t&& ZHAs7u 34

rir

titer AEHE AFAIIE EH7 AL AoE JdEnh

—®— Ag alone
—O— KM-110 (100pg/head)
10 - —®— KM-110 (10pg/head)
—— KM-110 (1ug/head)

KLH Specific Ab Titer
(2°x 100)

0 L] 1 T ¥
0 2 4 6 8 10

Time (W eek)

29 1. Effect of KM-110 on the Ab response to KLH

10 —&— Ag alone

—QO— + FCA
b —— + FIA
= 8§ 4 ~—o— +FIA+KM-110 (100pg/head)
: ~8— + FIA + KM-110 (10pg/head)
< o~
w < 6
< =
S =
& |3
»n 8 44
=
-
N P 1

0
0 1 2 3 4 5 6 7 8

Time (week)

29 2. Effect of KM~-110 on the Ab response to KLH
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—_ 10 —@— Ag alone
= —O-— + KML-C (50ng/head)
< —w— + KML-C (Sng/head)
Red 8 -l
£
=
a 69
<
©
b=
(3] 4 -
o
=9
n
I 24
-
X
0 T L T 1
0 2 4 6 ] 10

Time (week)

a9 3. Effect of KML-C on the Ab response to KLH

12
-.- Col 1 vs Ag alone
= cortvsFia
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29 4. Effect of KML-C on the Ab response to KLH
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10 —@— Ag alone

-—0O— + FCA
—wp— + FIA
8 | —o— + KML-C (0.5ng/head)
—— + FIA + KML-C (0.5ng/head)

KLH Specific Ab Titer
(2'x 100)

Time (week)

a9 5. Effect of KML-C on the Ab response to KLH

2) KM-110 &2 KML-C7} &8 &% adjuvant®] MA4AQ4F3 a3

8 FIA U FCAQ A% 1 ZAom Qi Atgol 3] ATHIT Ue
AAoltt, wetA FIAE )43 £%Y adjuvant, A Abgo] AAA + ol gl
o, g B AFgME squalene®  tween80] E§A17l adjuvantol immune
modulator24 KM-110 && KML-CE& £%9¥ adjuvant® o] &3t AddAgw
§ FAARE =AEAC KM-1103 KML-CE ¢4 a3 2AFddA AH v=&

Yet 1 100 pg/head 9F 50ng/head 5] HA 2Hs A,

oy
gk

2 A% KM-110 ¥ KML-C 259 A FCAd F&3te HoldAe ¢7hd
Aol vehton(a¥ 6) AA 9 titer &Y T3 IFAAANT FH 9 titer7t AH
e 4% vetdsith o) Asz 2 ¢ KM-110 ¥ KML-CE 333 A

4 MR ERt Qe AOE wolW wEoE urke 8% FHE AHEA 2

ARE 294 A4S AR RAY. Y B AFARGNE FUH) B P9
R A% Adtolw FAYAe] oI E AEE B mhek B variationo] &
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2% 6. Effect of KML-C &KM-110 on the Ab response to KLH

3) FY5o]AHQl cytokine 5% QA 2 @A subclass FA}

KML-C adjuvant AF-8-A] &h50]8 < cytokine® A9 suclass® W3}
2 #Hd3l7] Y3l ovalbumin(OVA; 5 pg/head)S FHYLZ 39 adjuvantZ&
FIA, FCA 2183 FIA+KML-C(50ng/head)& Z7t Ab§3te] 2F:Ac=2 2344
balb/c micedl WHst 1w HFHS 155 FHS HA titered IgEY &S ZAEE
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39 dHelolz  FIAZF FE2 TH2 typed] response® FE3thes A A9

- 131 -



subclass typeo] @2 FFol wWEtME A H$Hvs AR BlFo E 9
KML-C7} TH2 type®] response& =&t ©A¥ & glon o8 AT F7

Hel A7t AaAHolor & Ao Amd
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29 7. Antigen- induced cytokine profiles.
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18 8. Effect of KML-C on mouse serum IgE level.
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a9 9. Effect of KML-C on the Ab response to OVA
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1

6 -
5 -

4

3 4

2 4

1

0

Ag alone +FIA +FCA +FIA+KML-C

213 10. Effect of KML-C on IgGl response to OVA
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4) KML-C adjuvant”’} 4] &AM ¥4 lymphocyte population®} surface marker
o] W3alo] vA= JIF

KML-C adjuvant?} B34 £W lymphocyte population® surface marker®]
Hato] A3 Hae  floweytomer(FCM)E o]l &3t ZAMEIAY. WA
OVA(Sug/head) & % &8 KML-C(50ng/head)®t &7 Balb/C miceol 2574 &
2 28 wostn HFHG 17YF MAANELE FFitd BogAE o] &do FCM
A EA s

2 A% (& D, KML-C& %% miced] HAAEELS 422 CDIS
cell?} CD69(early lymphocyte activation marker)e] H]-& o] A %38t CD39 Bl &9]
Zaste 48E 29 FH9. @l KML-C $97F in vivodll Al 8] &9 B cell

populationg A Il FAlo) AA A2 lymphocyte? activation® FE3= A

¥ 1. Alterations in expression of surface lymphocyte markers of spleen cells
from KML-C-treated mice.

Saline OVA alone OVA+ KML-C
CD19 52 54.7 58.4
CD3 36.3 33.3 30
CD4 24.9 24 205
CD8 146 147 142
CD69 3.6 9 16.3
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5) Heparin binding ¥ 89| AN ALZ 72 a7
HPH A B2 KM-1100)4 KML-CEtE &7t v) ks g=x]vt 50ug/head
AR freldt AR BE9EFEA7 yeEg(ag 1) dE9EA2ERE Ad AR

Ae zAIARe] FeAFe HPES R

o
=2
40
g
r

AtRER oY ARE FAG F

adjuvant AbgollE Aol 3l& Aoz AgHUT

—@— Ag alone
- + FCA

| —w— + HP(50ug/head)
—— + HP(Spug/head)
6 | —m— + HP(0.5ug/hea

KLH Specific Ab Titer
(2" x 100)

Time (week)

1% 11. Effect of HP on the Ab response to KLH

U4 KML-C9l A %24 AdF3asd

Sold g AL UM Ay HAFH ¥ oy} A
oy HolglAE AAzI=Y Mg Fad Fuo] F
o ol ol s Fast wed B AFM KML-C7h Aoy
obet NEA WAFHENE AdeAd di zASAG AxHd A952 a0
32 T cellE9 938 viAgdE Roz 4az AAA Fvkg(delayed-type
hypersensitivity; DTH)A & | mitogeno] th3d w34 T cell proliferation ¥ &

8 cytokine?! IL-2 fE%& B3 ZAFSIATH
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1) DTH reaction
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5o adjuvantsh EFFIE F UL A AFF 2
swelling(3%) A& 2As4dct 2 23 KML-CE 05 ng/head 7HAE = 9
EFAoR DTH &%& AWow, Ing/head 0|49 FTEoAME HETLRE AET
FCA BuE 1 a#st 53 Aoz Jeygoi(ad 12). 28y 289 SHAY
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& e KML-C7F FCARTS #E DTHHSE f58S 2
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238 12, Effect of KML~C on induction of KLH-specific DTH reaction.
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2) Mitogenol] digt wkgA

KML-C7} %98 moused| A1 9] mitogenel]l et wkgA el ZAls 247k T
cell mitogen¥} B cell mitogenS. & &&H A con-A, LPSe] x}=Zo] o] H] A A E 9]
FAFE FAEIL, T celld] growth factor® 3lu9l IL-29 F24FS ATz
A zAstth 2 A w4 B0ngd) KML-CEHE dizzoz2 A 100 pg o
KM-110 && PBSE A& %3] moused FA8la 3U%o] FHHoz nAd&
Hstel 1x105 cell/well =2 96well plated] HEFEFI 5 pg/ml =59 con-AE A
2t 3U3t wi¥® F XTT methodo w2t A E2] proliferation 8 =& PBS% F
Atet moused] H|F AE 9} Bl 3t 2 2 con-ad AT F$ KM-1103%
KML-CE %% mouseZ%¥ 3 HAAEEL dizol vld Zzt o 250%,
194%74 =9 FHEHE vdeller(2d 13), LPSE ASd ZedE 44 <
192% $F 400% A= F2%& vEdie] KM-110, KML-C BEF #2% £ F

Al
al

Judos e ZARE Vet

off
o

YEt Y 9lem KM-1102 T cell mitogen?l con-Ad], KML-C+ LPSel
A KML-C7} con-Ao] 213 T cellel 23 growth factor?l IL-2%4}
T Fe S Fdar] Hule A% T YHoZ FHlE HFAELES
1x10" 552 24well plated] HF83 5 pg/ml FF9 con-AZ HFste] 297t o)
Fote] e MF AT AW IL-29 %S ELISAE &3 FFe 27 PBSTHE A
g Evk KML-C Agao] oF 40%AHEe IL-2 ¥H7F Fr7tee A2 vEyd
(¥ 14). webA, KML-CY %99 o8] mouse?] T cell®] growth factor?] 4
o] 7487 o}&8 T celld $& HE3te AL Argdn], KML-CY 47}
T cellg, 53] THI AXE57 4% CD8 AXd o3 viise Aoz ¢4z DTH

BHeS SEPTE oA 2 w KML-CY 7t miced AU T celle =4

o\o

38 A2 Aoz A EHY o) KML-C7l A AAHGE ol et XA

5 F7HAS Q' Aoz Asdd
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. LPS

O.D at490nm

PBS KM-110 KML-C

2% 13. Effect of KML~C on mitogen- induced spleen cell proliferation,

400 = 500 =
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KML-C treated
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= =
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2% 14. Effect of KML-C on mitogen- induced cytokine induction.
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3) FAENAHQ v ZAxe] BAAFT}
KML-C¢ 9 Sol%¢ d8yde &Aey]l #sted, OVA(50ug/head)
%% 52 adjuvant®A4 KML-C(50ng/head) st &7 Wl d miceZFE o vl

HAEE in vitrodl A gz A AFsta 393 AEY F2S XTT methodE

23] 2zt 2 A adjuvantZ2A KML-CE 3+ miced] HAAELELS I
AN T3 mice B A Z Hsl KML-C &9 Al AFste Y9 s=d

geHoz o8 NEZEHNEFA e HIE 15 KML-C7t in vivoolAl ojm gt

A

i\

HO R

tljo

ARE 5o AdFBALEY o] dE Foldg yoFE 84

2500

B OVA aloue
OVA + KML-C(2.5ug/kg)

S OVA + KML-C(250ng/kg) e
E==1 OVA + KML-C(25ng/kg)

2000 +

O.D at490nm (x1000)

1500 +

1000 ~

0 1 10 100
Conc. of OVA(pug/ml)

13 15. Effect of KML-C on antigen-induced spleen cell proliferation.

o 3F3YE (2001)
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7t KM-110% KML-C9 A +4H74 2 o34 £A4xA
KM-110% KML-C9 ZT+3454e 5539 ICR miced|A HAlstH o
*#k FEo AlEE PBSol H4A Hez 9 10vg 2 st sonded o] &8
Az A Fosa 253 AAST, S, AFY wtE BFEA AT
=49 A9 KML-CE lmg/kg, 500ug/kg, 250ug/kg, PBS= &to] #a3tsl L,
KM-110& 5g/kg, 25g/kg. 1.25g/kg¥ PBSE %43ty #F3ch Ade H=x
BRAE 022 #x olF 749 ASE adgzz Ytk A7 34549 43
T+ AF WEAHEs KM-1109] 29 23427 doy AR or Frhetes 4
e UEtNAL KML-CHAl AFd doix Friste A& RATH(TE 1,2).

A
=

QA 5529 ICR miced A3l FASAAANTE A #eld

obst

S 9y
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o]

o

of
=

zyste £%o2 AUz 1AL F 53], ZA Fosn ¢

4

Y

ofN
o
(g

o

2 AFel ¥ HAREFE BESIY 2 23} A5 KML-C 25ug/head
(Img/kg ; 25g715), 50ug/head 2mg/kg ; 25g 7)), PBSAlA B5F F7tstes AE
& KB¥3, KM-1108 4 3mg/head (120mg/kg ; 25g71%), 30mg/head (1.2g/kg

g 71%), PBSAAA =¥ AFel Frbste 4% ngw (¥ 34). AT

KML-C 7 o}842 2Alshe #4olA Sug/head® Fold 2ol 2uhelzt A
darglod Agdde sS40 ohd Foisgedld 4%z WA KML-C %

KM-1109] 14 BFFAA 42te %48 dehhe AL 2297 ks

- 140 -



Acute toxicity of KML-C

g
s 8
- .7
o —e— PBS g
w | (o T 1mg/kg / O
@ 6 4 ——~— 500ug/kg I a4
ot — —v—- 250ug/kg g
£ 4 |
Fe
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o 2
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0 «

0 2 4 6 8 10 12 14 16 18
Check point(day)

Acute toxicity of KM-110

3.0

25 {4 —e— PBS .
........ e TS 5g/kg /
20 1 - 2.5g/kg T

165 { —~— 1.259/kg ".7"8/

1.0 A
0.5
0.0
-0.5
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0O 2 4 6 8 10 12 14 16 18
Check point(day)

2g 2. KM-110 AT+348 54
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Subacutetoxicity of KML-C

50

=mmss PBS

40 25ug/head
mmmem 50ug/head

Weight (g)

1 2 3 4 5
Check point (week)

2% 3. KML-C A+ old4d =4

Subacutetoxicity of KM-110
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mmmmm 30mg/head
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N
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W O

0 1 2
Ch

a9 4 KM-110 B+ ot84d 54

eck point(week)
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. KM-110 2@ KML-C9 737 49XA& 43 adjuvant=Z A9 75 EA}
KM-110% KML-C7} A 750 28 WE 4% & YetieA dotx
71 A EXAHAFE EA] dAA] #BrE Exreo KML-C9 KM-1109 s

Age AAsEt. FYo2E Ovalbuming AFE3IH R thE2T2E Cholera toxin
B subunit& AF&stgich. KML-C2l A ¢ ¥ %E 100ug/head 2 F3tom KM-110
o] A9 50mg/head® At} Choleratoxin B subunit® % 10ug/head® ¥
£g WAse AR
1) A7 5o o3 serum # Fue] FA5Fo|FA titer TFEFA FA}

A9 titer® FAFE7) 93ted 2nd antibody® HRPZL labeling Hof &
Ig G-A-M& 2438929 96well microtiter plate®) OVAE coating$t A 450nmoj
M &Rk serumdl EAsE FA Y titers 753 HE BA JdEed (2
5), o1& EUg b2 AlRFd dx FA titerRAIE TFE VIELE 2AEIE

A5

lg G-A-M

1 2 3 4 5 6 7 8
Week

1% 5. Total Igoll gk &4 titer A}
(@ : OVA, O : +CT(0ug/head), ¥ : +KML-C(100ug/head), ¥V : +KM-110(50mg/head))

1
(6)]
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2) &Y Eo|gA 9 isotype A}

g Yol Eo}F9 isotypes FAME7] Y814 OVAE coatingd 96well
microtiter plated] A8 & Wi A8 thaAl 2nd antibody 2 Ig A%t Ig GE
A4t 1 A1 KML-C8 KM-110& o8 o] CTRY 2 titerd
ER=an Ped=a

2"x100
o N O

I
1

Week

28 6. Ig G A g3 titer A
(@ : OVA, O : +CT(10ug/head), ¥ : +KML-C(100ug/head), V : +KM—110(50mg/head))
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1 2 3 4 5 6 7 8
Week

g 7. Ig A A titer A}
(@ : OVA, O : +CT(10ug/head), ¥ : +KML-C(100ug/head), ¥V : +KM-110(50mg/head))
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3) &9 5ol3A 9 subclass FA}
o] Eo]AHl isotyped FAS Fo| Ig G classol A subclass® ZAFSH

Rk o1& #AsiA Ig GIF Ig G2aE AHgsto] ZASHI T

g G1
14
12 A - -
10 -
o 84
2 6 -
< | 1 1
N ;H
. 53 —3
24 | |
-4 , : : - - :
1 2 3 4 5 6 7 8
Week

a9 8 Ig Gl ZAd o titer A
(@ : OVA, O : +CT(10ug/head), ¥ : +KML-C(100ug/head), ¥V : +KM-110(50mg/head))
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lg G2a

2"x100

Week

O 9. Ig G2ao] Wig A titer=At
(@ : OVA, O : +CT(10ug/head), ¥ : +KML-C(100ug/head), ¥V @ +KM-110(50mg/head))

4) BAP5FAF v AA X F4 7 cytokine FET FAH
KM-110€ 93 &7 AFE B8 ddd & AZes FHstd FAHd
spleen cell& 9%6well plated] 4x10e5 c/welle] WEZ plating 3+ &Y (Ovalbumin)
5.2 mitogen (Con-A)ZE in vitrodl A A= 3§ v|FA LY FAAEE XTTH
o2 zAlatgoh 39 spleen cellS 48well plated] 2x10e6 c/well®] WEZ plating
& QOVAfh AARZ 3 5 Az olS 48hr Fo] FHEte] cytokine(IFN-r, TNF-a,

IL-2, IL-4, IL-10)& B FsAth. AT A72 FA4F 5§ UF 2@ Aol Ay

_,4
22
e
2

A u AT N o] "HolR 3 FAY cytokined EHIZF X7]9 MW

golx Aoz Alndth wEba ¥ FA LY ZAA LY cytokined] Wi By A=
2R AL B2A o BTFY 27)d sE Rel viEA ¢ zier AMmdy

gty Boh AZ§ mitogenic effect$t cytokined EWIATE ZAET] HAsiM e
:]1

S

1718 7} BUr] A primary® booster administration A}ojel ZAbEhE

= O

o
Aol BT Bo).
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2. 47 9y
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4) 2 a9 W
Qo] 2HPTE FUETSE f 24F ASEAE 24O lectino] o #

Ao FYFE L AL, 45 ol s

o
A
2
fuj
&
ok
2
off
R
olrt
fjo
BN
>
o
v

D wAEE vtolg 29 v g

wEew dteldl 2~ (FF %& LaSota¥)E Chambers®t Samson (1930)¢]
W wel K3 9~109 3% SPF (specific pathogen free) w82+l # g whzkujol
HAFstm 37T Fa7oA 3d A= TN Fof Faggdg FHAez HF
Gk o] AL 5000 rpmell A 308 Bk A Bt 49 vpeldadg 3

X SLECICE e

2) vpol g2 Arle] AA
Beard (1990)¢] wlEl& 2o wlel 96 well plate Aol HE 3+ &HuS&
AAete] wpolelx wid Fautde] HEF thd TR o R ue} mpolzx

iy

[o 3R =] 5 =
FHFE &L

3) vlo]2 2o B s}

dA drtel HAE nlolg] AE binary ethylenimine (BEI), formalin %+

m\m

B -propiolactone 5 O.= ¥ At (54T o €F, 1988), BHE} vlolHPa
3 9~109% SPF L& Fangyor I & wet&E4 (Beard, 1990)9)
o3 96 well plate FolAel AYF FANGE AN st FaRgde APF &3
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4) 83} nlo]&] 29} lectin®

Clakiasy
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o B

5) Wolel W
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o] Ab£3+ adjuvant
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HEde=

s
ol

g

o2 A 4

X

6) IA

bas o3

Z

el
N

N
4r
K

K

°

¥ 2AE
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8) #al AA
wolgl HAAPUdiAe FAEY wlolzlxd dig A AFAR L A7)
W ElE 2 (Beard, 1990)e] 2138 96 well plate Aol e HAEF&F ANz 3

Ao,

i

9) F3gA ] A4 A
Holgl e 8AE A9 wiaAEY uviolzix F3 T8 A5 2 9y
A& Laemmli (1970)2] sodium dodecyl sulfate-polyacrylamide gel electrophoresis

(SDS-PAGE) % western blotting % (Harlow$} Lane, 1983)2.2 7 A}sit),

10) SDS-PAGE ¥ western blotting

FAHEY vholal 2~ (FF EE LaSotad) MldAds U4 Felste] ubole
28 AA € FFF T SDS-PAGE AolMd I9Y polypeptided AT o
polypeptide band£ nitrocellulose membrane®] HolAl7lZ AAEE 718 F &4

polypeptideto] ¥r3-4-& &Ado.
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s A8ty HEF - A% wel wolEx §FE FIIT. EF
ED50E AHA3to] vlolejxe] Hrts AAgih
3) violal 9] B &3}

4 H7tel AAA wpolgdi~E BEI formalin £+ /S -propiolactone & 2.

2 EE3 A ($3 AT ojdlF 1983). B2 npolgj2E 33} 9~10¥9% SPF
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de) HYTF $YY o ¥l meh B3 AuE Fwu
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2 AAe,

o 2zt % (2000)
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HERIAY 2927, 9F0$0 A 4237 £2Ud 1Y YRR
HolA HaAL BT
3) A serA g wa

ool FHYTE, FRVTS 4 33 ARGAE 243 lectind] @
£4 o%g BIUT

9. Afadol FEEd AF A2 AFWde] Sojdy FF A%
=83 A2 wolgla WA AT lectin® WHFT AFAE A}
&=

7} 9189, lecting EFAIZ LA 27 uwlojzix E&E WS Z

et

Ao YHFE L AR A% velelx FA U Yol5y 5 2AY
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D SA2AY vt 2e]
o

minimal essential medium (MEM)2.2 $xuj Hx 9 porcine kidney 15 (PK

[+:0

A 27 dholgl X~ (NYJ87-15F 5)E Moenning (1982)9] Wyol &

15) x| ZHAAA CO27F 5% = FAHE 37CY incubatorol A 3~5UF<¢ T4

MG MGAEZE T4 - &3 2 5000 rpmellA 30EFA A4 EEste 4E 9

ft

vpojgi sl g F-FA o R FE F ovpolelxe) 9t P AT
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8) AW AA nlolzlx FAd 3 Wols="
Zt NETH gEzTe AE F 4 3FE 457 9] Jestin 5 (1990)

=3
=%
o el wel FEAAR AT vlolglzd =EAA HE EE AE AR, ¥

9) A A
AE PR A2 vtolg 2o Wi FA 2FodF 2 H7HE PKIS Al
kA el HGF AP (Moenning, 1982, Schoenbaum %, 1990)0.2 7 A}gh

£

10) F33A AA

AHE AW F4E FA 2A27 vlolex F3 T A% F w3 A
£ sodium dodecyl sulfat-polyacrylamide gel electrophoresis (SDS-PAGE)
(Laemmli, 1970) ¥ western blotting ¥} (Harlow$} Lane, 1988)2.2 A},

11) SDS-PAGE ¥ western blotting

LAY wpolelx wjgFA S A4 B3 volg2E HA L FHI F
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o 3xd X (2001)
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wAHEY Hlolgdx HN #3x A=2F DNA (Nagy, E 5, 1990)8
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at. Faad Ao A @A
Wolg] 4 o] 4" Ao waEy volyz F3 wE oF ¢
4 A& sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE)

(Laemmli, 1970) ¥ western blotting ¥ (Harlow$} Lane, 1983) o2 ZA}str},

7. SDS-PAGE ¥ western blotting

&YW vhojgl 2 (BIF)E Chambers$t Samson (1980)9] o wah »
3 9~10¥ % SPF (specific pathogen free) &2 Ao w7} o HFstL 37C
of Ba7ldA 3d AR FAAZ T Fawd 948 A o] AL 5000 rpm
ol A 30% T 94 ®Estd A nleleia dg £&F thg 294 EH s
Hlolgl 28 AA 9 5Ttk SDS-PAGE 4olA wheleix F4 Feol=g H7H

A7tk o] FE}O]=E nitrocellulose membraned)] HolA7la HAHAIEE 713 F

39 epol=ste] WAL AT,
3.4742 g 2 2%
o 1x4d% (1999)
GESE A7 A YA &gt
AN § ol T g 437 25,000,000

1) Lectin 3% &9 AstA H 433 A3}

SPF & (W5 Charles RiverAD& #3470 F 1589 Wolg] & Z4Heta

T TEAFHAM ALSEEA, 1 AYT 7 15572 st AfPe] FEEQ lectin



S AlFoE 15 F 50 ng, A27AE 14 & 100 ng, A3FAE 15 7 1000 nge
HER 25 ol ZFaAch F, Hoty] (T AF: H g AF 1g T AFHL
kst ZH7E 11 ng, 22 ng 2 222 ng £FY TPt AT dix
M SHFFE AFAAT JATH € HAESF 169 T 9 4wk 4 2%
e A (ANY F 53 Ak ddetx @ R AE 2AAT
F, 487 2 #¥5 F5E Neubauer AA#S o] 8T T4 W oo

AdEsten, @383 (packed cell volume, PCV)2 microhematocrit¥ & 24, &

U
F—{J

lo
fu

3

u
)

1

1)
HF

A 2 (hemoglobin, Hb)&= M4 =4 7] (Hemocue, B-hemoglobin, Sweden)& A&

st EHstdTh £ Ao wel HFHYFEA (mean corpuscular volume,

=
3
=
4

YT A% (mean corpuscular hemoglobin, MCH) ¥ #H# HdF
YA FE (mean corpuscular hemoglobin concentration, MCHC)E At&3lth &
Asletxl= F AR A7) (Auto dry chemistry analyzer, spot chem SP-4410, ¥
2)& o]83t9 A glutamic-oxaloacetic transaminase &4 (GOT), ¥ A
glutamic-pyruvic transaminase &4 (GPT), N84 A4 (blood urea nitrogen,
BUN), creatinine 3 9 #3F& AT 4 E4AE student t-testo] &%
Tode A8 A

a2 A% A A7t B¢ 4 FEE lectin FFETH dRTA F HEF
(Fig. 1), 98+ (Fig. 2) % Hb (Fig. 3) #x9 F44< As7t vdetyA &gt
. PCVAl (Fig. 9+ 93 27 dFHAAJoY ol ¥se F3ES WA
o] Wztoldth. MCV (Fig. 5), MCH (Fig. 6) ¥ MCHC (Fig. 7) 4 94 437
T AELHESH el WEE et =% GOT (Fig. 8), GPT (Fig. 9)

FFolA A8 T FAF MU ARHA ot T 7159 ool Use &

N
o~

4 91913, BUN (Fig. 10), creatinine (Fig. 11), 2% (Fig. 12) 3% <A 2437

)

B 598 W ARHA @l AR JI5AE o) gl fee BRI
et lectin (AMF 1 g F 1.1-222 ng)d Z5UH HEAG HolgodA e
A % 2 A% o4 WaE Urlue Fdstd =xo] Uehix 9%
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Fig.1. RBC counts in chicks after injection
of lectin.

(x10000/ul)

300
250 -
200 -
150 -
100 F —@—50 ng
—=——1 00 ng
50 F —3l——1000 ng
—{LJ——Control
0
0 4 8 12 16
(Day)

Fig.2. WBC counts in chicks after
injection of lectin.
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Fig. 3. Hb values in blood of chicks after
injection of lectin.
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Fig. 4. PCV in blood of chicks after injection
of lectin.

- 163 -




(1)

(pg)

140.0

120.0

80.0
60.0
40.0

20.0

Fig.5.M CV in blood of chicks after injection
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.M CH in blood of chicks afrter injection

of lectin.
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Fig.7.MCHC in blood of chicks after
injection of lectin.
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Fig. 8. GOT values in blood of chicks after
injection of lectin.
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Fig.9.GPT values in blood of chicks
after injection of lectin.
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Fig.10. BUN values in blood of chicks
after injection of lectin.
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Fig. 11. Creatinine values in blood of
chicks after injection of lectin.
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Fig. 12. Total protein values in blood of
chicks after injection of lectin.
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Table 1. Histopathological findings in chickens after inoculation of lectin into thigh
muscle

Dose of
Lectin
Inoculated

(ng/g bodv

No. of
Chicks

Tested

Days
After

Injection

e
Lesions

Brain

Liver |Heart

Lung

Spleen

Kidney

Thymus

Bursa

Thigh

Muscle

1.1

22

222

15

15

15

0

4

12

16

++

+++

++

"Each three chicks were

-2 No lesions were observed.
+: Lesions were observed.
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4-days' intervals.




Histopathological findings on thigh muscles of chicks after injection of lectin.

Photo 1. No pathological findings by lectin of 1.1 ng and 2.2 ng/g body weigh.

Photo

Photo

Photo

Photo

H&E, X200.
Congestion, edema and infiltration of inflammatory cells observed by lectin

of 2.2 ng/g body weight at 8 days post injection. H&E, X200.

. Hemorrhage, edema, infiltration of macrophages and coagulation necrosis of

muscle fibers observed by lectin of 22.2 ng/g body weight at 12 days post
injection. H&E, X200.

Infiltration of mononuclear cells and fibrosis observed by lectin of 22.2
ng/g body weight at 16 days post injection. H&E, X200.

Infiltration of mononuclear cells observed by lectin of 22.2 ng/g body

weight at 16 days post injection. H&E, X400.
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zZsto] HEFS & FANE 2AEIY FAEY dlelE A B1F, LaSotad %
Ulster 2CF%& Chamber$®} Samson (1980)2] o] wa} ¥3} 9-10d#H o] SPF &

% (95 Charles RiverAh)d w7t #HFsla, 37C F37idA 39 ¢

oN

ANZ & ovpelE2st B Y AnPAe FFHoE ARG o o
2 5000 pml A 308 Boh AN RG] F39 o) 2d e £HF TS Reeds

Muench (1938)9] ol we} EIDspE AHA3te] upoleix 7tg HA A

olgiA WAL AxdHAT = 977 107 ElDs/ml 459 Bl3, LaSotad® 2

EELUS 02% HA 7tstr 37T A 4817 &
¢h wyksto] wlolfy 28 EBZsAIZITE WA AIOH); &3 WAL Wil F o
tate] s} wholel2E 34%, AI(OH); 2 PBS (pH 7.2)5 747+ 32%9) 34% = Al
Egate] AZFHY) Lectin £3 WAL o9 e FA WEF 32%° AIOH);

4ol lecting Wolg] 1+ (B AF 45 g) 2 200 ng/05 ml (44 ng/AF 1 g)°l

HEHEE 713ty B8 v guEE PBSE A4 AXAY. £ 30 &
ZHAE FQ ZRAAFE YT WHeR wddn grtE AAS F TAANG
A& AT

3% 1% SPF #olgl (u]F Charles RiverAh)E ZAAddigtn Fd 5 EA

S AERA 3042 1702 3T 159 05 mel WAL GEHFE 25 Yo
HAEAT. F, NA HEFL 97 Fo 24 lecting £33 Bl, LaSota, Ulster 2C
WAl AIOH)sE £33l Bl, LaSota, Ulster 2C ®Al, A9 %7} 228 E£¢3t# &

£ Bl, LaSota, Ulster 2C nlolg]A @& wWAlg 2z} 178 FdA d239 65 F
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ob wjFE z+ 3y 5e2RE A8 A" F sy A)ste] FAE 2ARLH, Al 4
xR AY A3 ALY BHLFS 159 100 w0 (10° ElDsw/mD¥ F¥ HF 3}
of FANYE 1 Wolx P HAES FAEIT Al 1028 HETZSEAM FTF
TE AEE 3 FAE 2ASIY FA7F A E SPF 2539 FugiaA
247 BIFE Agstgen, FA7ts e 40 ostel 849 05% & A¥
T o8 hemagglutination-inhibition (HI) Al@ o2 ARt Z} Ao disto

33 ¥R NPE g HES AT F AFE Z=23Y (Microsoft exceD 22 #

71 A7 lectin® &3 Bl, LaSota, Ulster 2C WA HES F 7+ 1554
logs2.2, logs22, logol8 &9 Ayt FAHAAJeH FHA Zedte] 4FAC4e
logs39, logs48, logh3 +F& BATH ol mAAFZ FAAUL vb AA o= 8
AT (Table 2). FAAE F 15%¢] Ay A 55 FA7t= 247 logAl,
log24.9, logih3 FE2A BlF AEZIAAME logel00] A+stdoyt LaSota R
Ulster 2C Fd A e 4F89 A9 Tdsgon, 6578 zHzt logs8.7, logH.5,
logz1032.2 ZA A%3tgdrt WAl lectin £F WA AFoz FAE A 9o

gto}, 2 UG wpojelze) Zge] Hojg e EE T3 vhoje{ Xzl 23 booster &

g
o
1Y

FE Yeldo] A7 FedteE AS ¢ F JJn WY FRdr B
7} Ulster 2C, LaSota, B19] #o2 =t (Fig. 13). 28 A Ag7% ¥

nL,,
2

,d
rlo
f o)

lectin &% W HFFY ol YFHOZ lectind] 71AF= ol T
A=A okt

Al(OH);& &%3% BI, LaSota, Ulster 2C BN &= AFT F 24z 157 0]
log22.9, logel.7, log2l 52 lectin EFAY wi&d 79 FA7F YA HA
Asslad AF A )= log7.3, log:83, 10g29.32.2 lectin £ WAl n]ste] g3
L S BT od 2AAFE FARAY v HAL d= UL (table 2),
17ge] Z3g 2l 554 FA71E loghs, logho, loghd FELZ 4FART o

A2 #x3Husl 6F A E lectin EF HAANMG AL 2L FFEY log82,

- 172 -



log28.5, log:9.62.2 %3}t (Fig. 14).

g dlolglx wE wlAl HF Ao Bl, LaSota Ulster 2Col 2§ &4+ AR
T2 FAE7] A AF A 27} 1ogs2.6, loge3.7, log:2.4 FTolAe (Fig 13 2
14), 3AANFAA Bl &5 #io] FFR 10+F 3771 29 T2 2 & #Hal
SR xS Y7 ¢ A gAolNe FAHEFT F 2U9RH &7,
, B TY wAEY F4E B F 4UA 10
F 25 HASE Y (Table 2).

ek lectin (A 1 g F 44 g)o] WolgoA walew odHie] AHAdA
& FAANNE 297 Fedgdoen, dAH LR lectind] 71U o] AFAL BF

94 gksket.
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Fig 13. Comparison of HI antibody titers in chicks immunized with
lectin-adjuvanted vaccines of Newcastle disease virus.
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Fig 14. Comparison of HI antibody titers in chicks immunized with
A)(OH)3-adjuvanted vaccines of Newcastle disease virus.

- 174 -



Table 2. Clinical signs and fatality of immunized chicks after

challenge by virulent Newcastle disease virus®

No. of Chicks

No. of Chicks

Vaccines
Diseased” Tested Nied/Tested
Lectin-adjuvanted
0/10 0/10
B1
0/10 0/10
LaSota
0/10 0/10
Al(OH)3-adjuvanted
0/10 0/10
B1
0/10 0/10
LaSota
0/10 0/10
Non-adjuvanted
3/10 3/10
Bl
0/10 0/10
LaSota
0/10 0/10
Control 10/10 10/10

*The 100 £ (10° EIDs¢/ml) of Kyojeongwon strain were infected

into chicks via nasal cavity at 4 weeks after vaccination.
bSigns consisted of inappetence, watery diarrhea, depression, labored

respiration and somnolence.
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Comparison of HI antibody titers in chicks immunized

with lectin- and AI(OH)3-adjuvanted vaccines of
Newcastle disease virus.
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Lectin-adjuvanted vaccines

Bl LaSota Ulster 2C
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HN — ?
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HN —
Ve
F

Fig 16. Appearance of antibodies to antigenic substances of Newcastle

disease virus after vaccination.
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Weeks after vaccination
Fig. 17. Comparison of HI antibody titers in chicks immunized

with lectin- and Al(OH)3-adjuvanted vaccines of IBV
Ma41 strain.
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HI titers (log2)
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Weeks after vaccination
Fig. 18. Comparison of HI antibody titers in chicks immunized

with lectin- and Al(OH)3-adjuvanted vaccines of IBV
KM91 strain.
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Table 3. Clinical signs and fatality of immunized chxcks after
challenge by virulent infectious bronchitis virus®

. No. Chicks No. of Chicks
Vaccines Diseased”/ Tested Died/Tested
Lectin-adjuvanted
M4l
2/10 0/10
KM91
0/10 0/10
Al(OH);-adjuvanted
M4l 0/10 0/10
KM91 0/10 0/10
Non-adjuvanted
M4i 8/10 6/10
KM91 10/10 5/10
Control 10/10 10/10

*The 150 £ (10° EIDsy/ml) of a virulent strain were infected

into chicks via nasal cavity at 4 weeks after vaccination.
®Signs consisted of mild respiratory distress and depression.
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Table 1. Clinical signs and fatality in piglets after inoculation of lectin into

thigh muscle

Experimental Dose of No. of No. of
Groups Lectin Piglets Piglets Clinical Signs
(ng/g body weight) Tested Died/Tested
Lectin (KML-C) 7 12 0/12 edema in leg ]
cutaneous hemorrhages in leg
lameness, depression
Lectin (KML-C 30 12 12/12  general cutaneous hemorrhage
fever, dyspnea
death in 16-20 hours
Control 0 12 0/12  normal
Total 36
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Histopathological findings on thigh muscles of piglets died after inoculation of
lectin (30 ng/g body weight).

Photo 1. Centrilobular congestion in liver. H&E, X200.

Photo 2. Appearance of fat granules in liver. H&E, X200.

Photo 3. Necrosis, karyorrhesis and depletion of nuclei in liver. H&E, X400.

Photo 4. Vacuolation and necrosis of cells in convoluted tubules, and hyaline
droplets in glomeruli of kidney. H&E. X400.
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Lectin®] EA43E HZ, 7 ng 879 AXA 39 g3A429 HHE =
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A, APAER Fo] AGAE oy Rxu&S A HITF opPd Feo] &
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o vl go) v HE dizxTd vlstd oA A A ebweh (Fig. 1, 2 % 3).
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Fig. 1. Increased papulation of B lymphocytes (sigM+)
in piglets after inoculation of lectin (7 ng/g body
weight).

. O—————_—-—G - —O
5 ~—O—control
L —&— 7ng

4 8 12 16

Days

Fig. 2. Increased papulation of NK cells in piglets after
inoculation of lectin (7 ng/g body weight)
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Fig. 3. Increased papulation of granulocytes in piglets
after inoculation of lectin (7 ng/g body weight)
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Fig. 4. Changes in cell counts and chemical values of blood in piglets after inoculation of lectin.
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Photo 5. Swelling of tubular epithelia in kidney of piglets at 1 week after
inoculation of lectin (0.7 ng/g body weight). H&E, X400.

Photo 6. Necrosis of muscel fibers in piglets at 1 week after inoculation
(0.7 ng/g body weight). H&E, X200.
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= MHC class II A|¥£9] Hl&o] %
E el o4 HlslH

2o A lectin (AF 1 g B 07 ng)oll &3 AXAH BGL Fo] &
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OKML+ Al + Ag
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mKML + Ag

%

Fig. 5. Distribution rate of cells expressing MHC class 1I after different

vaccinations: Ag, Aujeszky's virus; KML, lectin; Al, AI(OH).

3 Control

BAg

OKML+ Al + Ag
OAl+Ag
BKML +Ag

Fig. 6. Distribution rate of CD2+ T lymphocytes after different vaccinations:

Ag, Aujeszky's virus; KML, lectin; Al, AI(OH);
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DAl +Ag !
MKML+Ag

Fig. 7. Distribution rate of CD4+ T lymphocytes after different vaccinations:

Ag, Aujeszky's virus; KML, lectin; Al, AI(OH);

60 -
CcD 8 & Control j

50 mAg 5
OKML+ Al +Ag |

DAl +Ag :

WKML+Ag |

oy 15 2% 4% 5%

Fig. 8. Distribution rate of CD8+ T lymphocytes after different vaccinations:

Ag, Aujeszky's virus; KML, lectin; Al, AI(OH)s.
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| mKML +Ag

%

Fig. 9. Distribution rate of B lymphocytes (sIGM+) after different vaccinations:

Ag, Aujeszky's virus; KML, lectin; Al, AI(OH)s.

Controi

NK cell

'mKML +Ag

%

Fig. 10. Distribution rate of NK cells after different vaccinations:

Ag, Aujeszky's virus; KML, lectin; Al, AI(OH):s.
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Fig. 11. Distribution rate of granulocytes after different vaccinations:

Ag, Aujeszky's virus; KML, lectin; Al, Al(OH)s.
2) 34 A4H
Lectin &3 W41, AI(OH)z &3 Al lectin @ Al(OH); 54 &% #l, EE
3t ulolg A W E WA SO FgEF waA vHF gRad distd FFEAR FF
5%7x AAHoE A T QA A7 woldl A NYJ87-1F (10° TCIDso/ml)ol

3 HA Y FI FAME 2AEAE 2 oSS 2o

= o

Lectin &3 Walel &g dAzke HE F 1, 2, 3, 4 Fo &7 logal 3,
logz3.0, logz4.0, log:3.02. 24 E&3} o]zl o WA o 2+ F3 FA|7t

(logol.0, log22.3, log:3.3, log:3.0)9+ & Aol7b AAEH R dtt, old H| 3}

o

Al(OH); &3 ¥iadel & FA7be 242 log2.0, log43, logb7, logh. 79 +&
Uetylom, lectin® AIOH);% Al &3 9iie ogt A 7= loge2.0, log4.0,
log26.0, logs6.02. 24 Al(OH); £3 #alel o FA7Ie Ao gt wepA

HANHN AF 1 g F 07 ng FF9 lectino] 23 2A278 oWalile] HAF%

T3 = AIOH)sol 93 AR e A8 & & A (Fig. 12).
A FAAY B lectin T #WA HET 3F 2%, B8 nlojulx t
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=) —{JADV
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i3

% 4 b
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S

< 2 b

Weeks after vaccination

Fig. 12. Comparison of neutralizing antibody titers in pigs immunized
with vaccines of Aujeszy's virus in different adjuvants:
KML, lectin; Al, AI(OH)3; ADV, Aujeszky's ddisease virus.

Table 1. Clinical signs observed in immunized pigs after challenge by

virulent Aujeszky's disease virus (ADV)”

. No. of Pigs No. of Pigs
Vaccines
Diseased"/Tested | Died/Tested
Lectin-adjuvanted ADV 2/3 0/3
Al(OH);-adjuvaned ADV 0/3 0/3
Lectin-Al(OH);-adjuvaned ADV 0/3 0/3
Non-adjuvanted ADV 3/3 0/3
Control 3/3 0/3

*The 1 ml of ADV NYJI87-1 strain (10° TCIDso/ml) was injected into

piglets via nasal cavity at 4 weeks after vaccination.

bSigns included diarrhea and fever.
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) Lectin® A% 1 g% 0507 ng 8 ZZ% 2% 43¢ ASANE 9450
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Jol9lal % RBC, & WBS, PCV, Hb, BUN, creatinine, AST % ALT 4%
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L 07 ng HETS AFANA Axd AuAxy 3 9 FEEA) AA
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G2 AF 1 g9 07 ng o3l Aoz FAFHJ,

o
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7b. A€ vlolgl~ HN ¥4 Ax¥ DNA cloned FA

AP FAYstd Bt g wAEE vzl Bl F9 HN /34
A 2% plasmid DNAZHE HN §4x& #sto baculovirus expression vectorst
o] #AA} £ DNA cloned FAIstdd)

%, o] plasmid DNAE HN %42 coding F 9 #33te 1.7 kbel DNA
9 HN S AHZY 529 noncoding 59, 72 A% F 44 4%, HN fd49 3
29 noncoding 3¢ 2 I 9o L fARe 482 FAE 2.1 kb insert DNA
9 pTZI9R vector (29 kb)EA % 50 kb °lth. o] plasmid DNAE AFEL
BamHIS.2 A Ao pTZI9R¥ HN f@xe] AR sigste 50 kbel 1 £HR
Ve, Psfle g2 Aw Ao pTZI9R) HN #axel 4% (05 kb)7t ®£8€ 34
kbel 24 2 16 kbel HN &&=t 24, Psd¥ Sstld] st 29 kbe pTZIOR
7 16 kb ¥ 05 kbl 2 2HZ Yol HN fAAZ FA=H Ao (Fig. D.

o] plasmid DNA®] ©)&le] HN ##Azt9] ATG codon A F$o annealing
)& sense primer (5‘caccgacaacagtcctcaatc3)9t HN 2 #+9] stop codond X §Hat
Tt antisense primer (5'actcaactagccagacctgged’)E AE8t4]  polymerase chain

reationg A A8 2 A3 HN 53249 ATG codone 258 TAG stop codon

- 212 -



7hAe s Eske oF 1.7 kbel DNAE EE534th Bac-to-Bac Baculovirus
Expression kit (GibcoBRL, USA)E o]&3}+, o] HN DNAZE expression vecor?l
pFastBacHTa (4.9 kb)ol cloningdted 1.7 kbel HN DNA7Z} Ax¥ ¥ pFBHN clone
< Ao (Fig. 2).

YU, HN 43 A A% pBFHN cloned #l%

i)

FH4 Az DNAS Sf A wFAANA SAHAIAH HN @2 23

kY

N
AR E HAAFAY. ol 3t} pFBHN DNAE F&3 F 42C, 46% 5UAY &
2% %39 DHI0Bac M EWE & x3x#A pFBHN clone2 2458 HN DNA
(1.7 kb)7} Aol ¥ bacmid (baculovirus) DNAE T334t (Fig. 3).

o] Az AZF bacmid DNAE F%3 F lipofecting o] &3te] Sf A3
ZEAAA wldsHoen, wild typed] baculovirus® ZEAZ S AXE YxToR
st 2 A3 wild baculovirusE ZEAAY Sf AEAAME baculovirus 9
occlusion (polyhedrosis)e] &&= em HN FAAE polyhedrosis geneoll A%
1 e bacmid®E TEARAY MEAME occlusiono] YERLA FomzA
polyhedrosis 22 9o HN FAz7F AEAS S SAF ¢ AAA. £ ©
HN @94 248 Sf Ao gisle wo1&d volgia So] FERP S o) &5 I3
A APE sde W, g e B

—
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Fig 1. DNA of NDV-HN extracted for gene expression: 1, HN

DNA 2.1 kb)-recombinant  pTZ19R vector (2.9  kb)
digested by BamHI, 2, part (1.6 kb) of HN DNA divided
from recombinant pTZI9R in digestion by Psif; 3, HN
DNA divided into two fragments of 1.6 and 05 kb in
digestion of  recombinant pTZI9R  vector by PsfI and
Sstl; M, 1 kb DNA plus ladder marker (GibcoBRL).

Fig 2. Construction of recombinant clone pFBHN for expression of

HN protein: 1, pFBHN clone (6.6 kb) consisted of HN
DNA (1.7 kb) and pFastBacHTa vector (49 kb); 2, HN
DNA from pFBHN digested by EcoRI and HindIll; M, 1 kb
DNA plus ladder marker (GibcoBRL).
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Fig. 3. HN DNA identified from HN DNA-recombinant bacmid by

PCR: 1, DNA with 39 kb consisting of part of bacmid
and whole HN DNA amplified from recombinant bacmid
by primers for MI13/pUC; lane 2, HN DNA with 14 kb
amplified from recombinant bacmid by specific primers for
HN DNA; M, 1 kb DNA plus ladder marker (GibcoBRL).
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e

Fig 4. Expression of HN protein in Sf cells infected with HN

DNA-recombinant bacmid: A, mock-infected cells (X100);
B, wild baculovirus-infected cells showing normal occlusion
(X200); C, cells infected with HN DNA-recombinant
bacmid showing no occlusion (X200); D,
fluorescence-positive  reaction by HN  protein  expressed in
cells infected with HN DNA-recombinant bacmid (X400).
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Zatdrt o) X IAHES 5uf 49 lysis buffer (50 mM tris-HCl, pH 85, 5 mM
2-mercaptoethanol, 100 mM KCl, 1 mM PMSF, 1% Nonidet P-40)¢} E@A1A Al
e H93 Gtk oloiA 10,000 x goll A 1083 94 2Ed F A RS s

o] A3 H& Ni-NTA affinity column (GibcoBRL)®l #3tA1Z1 % 05 ml ¥
wgstgon, 2t 2o g AYT FIAANYAAM 6, TH £ HETF SHA
7} log272 A 7H Eskuh whelAM OD. A7F 0.167-0.1929 6, 78 28-S EFsHA
FE3h9t (Fig 5). ol9 2 gud 284398 59 ¢asgen, o £8&&
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Fig. 5. Fractionation of recombinant HN protein by affinity column of
Ni-NTA resin: fraction volumn; 0.5 ml.
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B AG3 g 3d7e AR T AFE z2a9 (Microsoft excel) 22 243

=
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TASAG v JAH ol T E HA dE 912w (Table 1), 1Fdo] A4
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AIOH); 3 HN ®¥a (200 ng) W48l F4ols AFS F 15 FA

ol

A uwpolg Ao 9]& booster EHE YUY A7

L.
=

w
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AEstF o, 5, 65 FA7HE loge74 E loge7.62 YERAATE

$9 HN 993 (200 ng) ©= WA HE F 1, 2 3 4 Fo) 27 logsl 6,
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nge TAHAL W 2T o logld AEZ FAM Ree ¢ & AU =H
FAAGNA 104 & 857 2-30 £ A&, AT 554 5o 218 e
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717 B¢ 94H 2 lectind] 71AsHE o)} FAE BEHA B
o]9} Zo] lectin €F HN ©¥A (200 ng) Hale] ofsted &Ae F4 R

A, Zdesy woleiasl FAC W g S Wewgol duhuith mepd

18
o
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olN
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FO{I
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)
o
ol
i)
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ZA)

gAdwAde] g Woly 14 F 300 ng2E F
A FAFetAS o, 1, 2 3,4

FAEAG. =g TAANGANA LojEden 5 6 Fol logi76, log80d FE &
7+ Jehio] AIOH) EEAIS A9 93 34 d42HS 2id (Fig. 7).

B 1A Az FU Awude] Bag L 99 fE02 ®I 49,

Z o)) 10gs2.6, logs46, logh8, logh.29 FFE o= |7t

lectino] 9J& WAF7 &F7F AIOHM Y 4&8te FEYS ¢ F AN
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0 L e -3 'l L —

Weeks after vaccination

Fig. 6. Comparison of HI antibody titers in chicks immunized
with vaccines of HN protein in different adjuvants.
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Fig. 7. Comparison of HI antibody titers in chicks immunized with
lectin-adjuvanted vaccines of HN protein in different
concentration.

Table 1. Resistacne of vaccinated chicks to challenge of virulent Newcastle
disease virus®

. No. of Chicks No. of Chicks
Vaccines . b .

Diseased /Tested Died/Tested
Lectin-adjuvanted HN (200 ng) 0/10 010
Lectin-adjuvanted HN (300 ng) 0/10 0/10
Al(OH)s-adjuvanted HN (200 ng) 0/10 0/10
HN (200 ng) 8/10 0/10
Control 10°10 10/10

*The 100 u¢ (10° EIDsy/ml) of Kyojeongwon strain were infected into nasal
cavity at 4 weeks after vaccination.

®Signs consisted of depression and labored breathing.
“Signs consisted of depression, dyspnea and diarrhea.
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vlolgla =4 e gig B ANOH); £ HaldMe) A-7 vl zAst
Atk ©ol2 $8te] SPF w&#te] Fupgor ZAAA dL& LT 425 40,000
rpmell A 16A17F 294 2§ F wlolgia YAES de niolalz 99 1/00 ¥
2] TNE buffer (10 mM tris, pH 7.2, 100 mM NaCl, ] mM EDTA)°| £33l &
Z3tqh o] wlolgjad e YA HFE SDS-PAGE® sample buffere] 1:2 HA &3

% ¥ 12% acrylamide gelo|d W71 Fate] wpoleiz &4 Fepol=g AN

o]} A nitrocellulose membrane®] western bloting AlZ 2w, WA HF F 2z F
2 FUE R EE R enzyme  immunoassay = A A et a HAFHoZ
4-chloro-1-naphthol® 28 Al#A #Z ek

3 2% Lectin® 3 HN 9@9d =29 HF F 25 AR RN 7
&9 woleias] HN #4el U F3 FA7h Fangon, 657 FAHOE B

o FAe o]l Aoz AeA velds APt AT AOH); T3

o2 Yeyot (Fig. 8).
ol z+o AxZ B u lectin € HN
3 qA 28 A7|7 21 urgAol tha e HolgiAw AP FA 9 wvio]

Zo qg F3tsHol AFHAIH.
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Fig 8. Appearance of antibodies to NDV HN antigen after

vaccination with HN protein vaccine: 1-6, weeks after
vaccination; A, lectin-adjuvanted vaccine; B,
Al(OH)s-adjuvanted vaccine.

up, A8
FAE wolgi2e] HN §d2 A|Z3 DNA cloned] EHEMA S g

2 3le, HN @2 WA o] )3 lecting W E7

'
w FAYE7] flste] olg Wialg F3t 15¥ e ol A HEYE F FA A4
o
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o3 2

1) Lectin (200 ng/chick) &% HN ©# & (200 ng/chick) BAE HES + 1,
2,3, 4 Fo &A= 47 log:2.4, loga34, log23.8 Z log24.08 &2 2 ¥AY
Rom, BPAFE FANAE o YA old T E HA d= AAL TFH
HE F 1590 ZHd A 55 IFAIE logh2 FF22Z A 3 650

= loge7.09) =gstodch.

2) HN @¥d (200 ng) 95 WAl HZF: % 1 2 3 4 Fol ZZ loglé
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