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SUMMARY

[. Title
Development of health-functional food for the improvement of rheumatoid arthritis

from agricultural resources

. Background and purpose of the study

1. It 1s urgently needed for us to develop an efficient and potent health—functional food candidate
for the improvement of rheumatoid arthritis, since synthetic anti-inflammatory agents, disease—
modifying agents and biological agents showed various side effects during the treatment of
rheumatic arthritis.

2. Therefore, in this study, we tried to examine whether extracts from several herbal medicines

based on traditional oriental medicine can be developed as a candiate for health—functional food

without severe side effects for the improvement of rheumatoid arthritis.

M. Contents of research and methods

1. To isolate and identify the natural product combinations that show anti-inflammatory, analgesic
and anti—arthritic effects.

2. To investigate the activities of the natural product combinations on collagen-induced arthritis
model animal and try to elucidate action mechanism of them at the celular and molecular levels.

3. To make the optimal preparation type of health—functional food candidate.

IV. Results

1. The health-functional food candidate (natural product combinations) showed anti-inflammatory
and analgesic effects and was not toxic (biologically safe).

2. The health-functional food candidate also showed the biological activities on collagen-induced

arthritis model animal.

3. We elucidated the action mechanism of the health-functional food candidate at the celular and

molecular levels.

4. Finally, we made the optimal preparation type of health-functional food candidate.




V. Applications

1. Making a technological progress in the field of life sciences related to the development of
biologically—active compounds.

2. Rasing up the use of inland agricultural resources for supplying raw material for
health—functional food.

3. Producing enhancing effect of economy through export of the final type of health-functional

food prepared based on the utilization of inland agricultural resources.
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— A. Rheumatoid Arthritis

Genetic predisposition

Enwmn mental factors
Preclpltatmg {Infectiun

causes Trauma f_r,..ﬂ_...______,_,\&
Imrnu_ne system: reactive against autologous joint tissue

F2
Sulfasalazme f;ﬂiﬁ:ﬂd'" Q
COX inhibitors
"'.
OD o O O Cox- \".

IL-1 receptor 4 \

Anakinra Cytokines, etc. - 1

| In'I N7 NTH I"-.NJH ]
< - IL-1, TNF |' H:NJ*N SN
Qp’ /nfliximab o .

NH ' | Etanercept I| ”*,:r“*c,
HgC'—CH—CH1—EII-I1—CI-+|— HUOC‘I(E r]:—E =C00H
Chloroquine | - Erathatresta
Gold, e | (purine
chloroquine Macrophages |w - HLnrm;’hm:artes —— sL.::thesls+ d}

\ ~., e
\ synthesis )
\ \ - Ciclosporin
\ hntigen (unknown) \ (IL-2 synthesis
\ ﬁ in T-helper cells §)
D-Penicillami T
icillamine h //

A

2. AAA - 314 Zu

- Al s el AE WA Q1T oF 25-3%7F FrtElad B R A JE A
o= dEA A FrHE A ﬂrﬂ%‘ﬁ FEldEtel A E wl E3, WA R vy
Do) Ao vsdt Aew dHA g

EIO

- Aghe] T AW 30 - 504 ot} EE ARTAA HAHY, oA o] FAKTE oF 3u] 7}
upE BEr WS . e 554 o439 oF 80%, 7541l
, 0 & 914 AmelA AN F

v A dEnde Al

o)
Ir
M,
o
S,
0,
-
)
R
o2,
X,
=
méi
n®,
o
B
H)
o
X
iu)
=
ki
30
o
_yg _EL

AE Uetd=d vl 7t %O}é‘fﬁ ol el AAM v wel 2

o] o
AT .



- QpEsl QA wdsHel webd], #Ad BAE Fo A FAT Aol Fvl
Yoy #AQe wdaTe 3 A% YA @] g ABo A, Fu Bl oy
g AAAozE nAdEA o7t B Age. olee YFoz A A AWz AA
#49 BA45 do An A FAHL Azaiil Astuu], o= Ad Az A A
M) Eae] vl Aow FAA e

03
e
Ol

I RIS AIE A

d3iE e

. JiEe= mo=
128;) 5% 0% g|=2 W JHLCH
. 35% O EU
OLALOl O OLAI Ot
oz =
U 5’”;;9 mO|E
309, ° H &=

ANEH2 | 708 647 364 60 10 139 9o 2,023

AE) | (35%) | (32%) (4.7%] | (100%]

XI= : Nutrition Business Journal(2003), Food Technology(2003)

- 20094-& 7lEo R dto] FvtEH A #HEA ARAY ALt F ddel dHEd A d8Ss
A p ) s AElE COX-2 AsfAI7F 15%, 7]2] Steroids/NSAID7F 15% Z1g]al o}
WA 60-70%E MZE °F&E<2 cytokine modulatort} &A|et 2 WESTH AA S AEA

=4 go] A8A AEe AT AN

_10_



J U AISAEUE AU

> ARIDH DSR2 4
- ABINSAZE HAIANZSHE 2,023% =, 12 10% & T 0=(NBL.2003)
- 0= AZE A2 :708AE(03), X BH ’“5117%
- 2EANZAR36ARE(03), HABZ UTEA9%

‘023HAIERSE
Bio-Tech

= f .
‘ /' ﬁ‘\.
a;'})r:un:

uzya Qx';;ﬁ LT

Lo

- Ful @89 AE P MEA(HE 2 AGATAE) AF it o 5Agon F4
il glow], ve] A gl 800} e, % o lxow FAHM, AA AL o 1609

(o222 FAHS 5. o5 AZAAM ¥ A7 d3e AV sHFl AA

Ao 10%%t A dvar &5, oF 109 2 (ef 1x 47'99—1%) o] el AdAA o]5o] W

A Aow FALAY FAow A7 cAHEY 9592 oFF s4E9 JsdAd 44
: 5 | ik

# xEAA ozl g W T 4% 5% ZENGERE

=

_11_



Ju—
k=i
=
fuj
>
ox
e
)
joiss
o
o&
=
o
i)
it
N
Al
2
=
ko

- #AHA(arthritis) o] & #A F-9lo] FF(pain)e] 27 ol A&HE, FEd 13 o T4
= N )
= S

S EAow g #H3low FvlE A ¥ < (rheumatoid arthritis)o] g, ¥4 2l =) 9
guto] wlAl T AF whgo] WA R e, o2 Qle &vto] F2 AL gojo] ol
3 7NEF TR v=, Sy, ud 2 Ay 45

Frhstel WSl $E} 5%, ¢A WY
]

(muscle spasm)< Z# 3= Y, WA 2 3kel,

ol o
N
2
2
o,
o
&
<
[=n
=
B
r
fo
oy
.

- o4 o] AR UG A w2 WEel, 99 AAE AT ARE AdstE AL B
9. m@ o] Astel ARshE FAL wAolA, ABE AAAANAY WAz o B
AIFEE 37 9iskel ol hA opRe] Amxa glov) oy 4EEe AL gl 449,

Sole|A BEE 1gHe 58 4 84

T g iz 71 R HEY £ 9 oy
H|AE 20| FENSH EE AQIEE OIREEH, |- HEEH
SEEH SAIKILIOM cychootyenase LEEM, _AEI 2EE
L COKJRIE T4 ofH QIEHEM S
SALE 22K ZRit +EEEE £5 SARERE & | -miot 5B A48 DEECE SXE 23
(AFEEH, 2HZ0/S) HEeH -E7| BEA MM 2R T
HEIE C0X-2 FEVISY W Fol wyEEL, | -oiE AuE U9 AT
Rk O0K-221g o4F] HIDIZA S | -HOISA HS AZIH PRS0 A
A S
L WA E9 WARITR A, FOFAOIS, | -MBIETI= 018
T} HEH TS HH £0j2) -OIF DIGIMET} SHE S HEE 28
0l BE
- 27t

-FAHZ0 ALE ke

_12_



ok

=

steroid ¥ NSAID A

7F.
=9

I

of B W =0 oy T o = ol
o R 5 B N~ X o T B
- S WL Ly g iy
Bow <Oy X o = do
N tlo A =) o = o]
No ar " oF i o 2 o B "B
o T B = Ho 2 g ~ T
o R ia 1o o~ = ot A <0
" do o N | o < T XO o

0 o N —
<o woT R T s & © W oW
_ | = :i 5 ,.IVWL TR O.t ) mw_ UM \NL
B T BV s DX s
“he  dFer G g 3 ZF

- ] ) —
N o X T o of B o E hliny T o
meguww o X T ﬂmﬁ © - = B
T o oo o RO g L7 ok R

Mo v — = alo N il g —~2 o 2
& T i g < L0 s X =Z = <
= = I £ g &

o %! 1%1_ —~ ‘ul o= | my
B T o g 3 N
e A R & o

o _- o T o= < of &0 = o~
B o2 T T B oy ) s g v o ofp
T Ro o M_n_wm iy 1 S < o
M T W e B s R oo T
o= X oy — Gl ° )

R oo 4 © I = ) % my
=4 T % F o3 Ty

0 - N —_ b —

o R Njo - T Mo <0 ﬁ_ © 3 M J M %o o, w
PT R LePT B AR ik
- ‘OI OT 0 O#E ﬂﬁA_” —_ A 63 ,L;W .m Py VA )
oo - Moo Fwmw o8 ggg o F
0 T BH < & X oy o B w0 w5 M ,ﬂl B
T N T AR5 B —_— =l g —_—

. N X IS) o T o I T X S B jo] D
ook, w0 o X g C)
%o oL RK =T 2® 4=t X g g 2 Iy
=% ~HTE ) twr g ®EE 4=

- 0
S yxE% 2 dw § wE S iy
® P ﬂmw%i% iﬁ.w r A Ez 4R

o ) —_ ~— o .
Atk Bwoowm 4 kT 8w
T T oA —x e ol o o} 60 EINES L
O A .ok gT® %S
of W A AR P N R | ol U ) NG o

1AL

°©

&4 A A

t}3
A

o]
A
Kol
=

7%

BN
T

s
=

EEPEL

34

Ly
[€]

FA oz oyt

B}
..

o)

=

e

o)

_13_

1.

715

-

Job 2o 114

I

= PMN, macrophages, B cells, T cel

= O
= -

]

autoantigen presentations A7)

G Ao @Y 27199 AL
[¢)



A AA(xA)A AL

.

-
XA

Y (azathioprine), #o| &=

105

o} A} %

-
1.

obd wjo

pais
=

25 A7)

(cyclophosphamide) %

j

st o]

%

Ao
‘—jv—A
3o

2 A7
w

4] ¥on
A% F

B
L

o] vhEpd 7}

o T

—

0

RS
Al

ol
4
x|

A

S A7 dF e

1 il
o ] Jmm
a )
&o Ko R 7o
W © o8
T | < i
A . o m
%0 E Ao %! oF
Y o = o
= o
~ = ZI OE %o
| B 4 . R
ool oH ~ < .
v < ol
i M e ol
— <0 a jon = z.e
- o Z o |2
T T T 0 o o T
W= oo - ! mﬁ
o " oY _Wﬂ O I A
ol ol o oy oF T H
o % ®° o oF o |5 A
R WX %o e
— . <l = Wy ®
o o o op| — o8 o ~| B -
I KR (e I T o |,
= |= o~ Z N K
i o = i_ N
w0 o Tolm B
Com o] R o R
No e = . T . TR N
B T on Y wp B RE oo
W OB o, Mo BT N MR W
i
o o
= o o
BoE o ?L aurﬂ
~ g o T T ki
e = oo H
J’ 6] ‘.WO — O ,_lvo_._l
el “~ =0 K- = =
N < ~ Ny pivn
~ W o

o}

il

j2)

=, in vitro ¥ in vivo ¥

vl
=

Z
=

Fel oF 70% A x=e] 7]

g s

P
e

_14_



SK chemical®] ZA2AS 713 #
=& 93 APA7E AP A3, AR

Huol HAd FAF, A%,

o
N H
o

o >
n
Tl
e
i

R )
oo |2
il
o >
ofr

> o

f
OEAN l'UE F[F

o,

e,

b gy
a )
o

-y e [
ol I
=

ol

e N e
off = = -
i
ol |
to Ho
g [T
e 4

o pel o
o

09:“,
iy |fd
< [
=
B [
X
1o
1:011
ol
o
TS
= lo

© 2 oo
~
2
o
=
)

_(‘)l_',
o
fu
>
dg Mo
B
o
i

-
o

i
o,
P
S
o

.

o 4 Ho mR
T
_O|L

S L
off

o> o
ECIN

14
~

Hd
)

Mg

K3

C, d

b

il

il

=2

>,

ol

9,

2

HT o

o

o2,

1

o

F‘I kY
e

:1? tfo

2L a
¢H

i mﬁ

= X2

027 (o

0, s

o, N

oflt w

R

O

N B

o 5

. -

Ao N

o 1 2 rz

Mmoo 2 r@ O[S
offt
_O|L

=,
1)

AT HHd AEA FEEHY ae(waEd) H7F 2 FETA Al
Htg oz offfe] Med dAE 2T

Jo o g
o 1o
|
M
32 do
gl ol
=
9
o
E
o
i

I oy

S
)
18
12

A A Q] Prodigiosin®] #&7]d % #dd A#a

: SB Han, SH Park, Y] Jeon, YK Kim, HM Kim, and KH Yang. Prodigiosin blocks
T cell activation by inhibiting IL-2Ralpha expression and delays the progression of
autoimmune diabetes and rheumatoid arthritis. J Pharmacol Exp Ther 299(2), 415-425, 2001.

|
r
ri

ABSTRACT: Prodigiosin (PDG) was previously reported to be a T-cell specific
immunosuppressant. Here we describe the mechanism of action of PDG in T cells and the
effect of PDG on autoimmune diseases. PDG selectively suppresses concanavalin A (Con
A)-induced T cell proliferation, but has little effect on lipopolysaccharide-induced
proliferation of B cells and NO production of macrophages. Although PDG does not block
IL-2 production, it efficiently inhibits IL-2Ra expression, and this results in a disruption of
the IL-2/IL-2R signaling pathway, on which a great part of the regulation of T cell
activation depends. PDG blocks T cell differentiation into effector helper T cells secreting
IFN-g and IL-4 as well as into effector cytotoxic T lymphocytes expressing perforin,
which is partially at least resulted from inhibition of the IL-2/IL-2R signaling. PDG
indirectly blocks STAT activation by inhibiting cytokine signalings in Con A activated T
cells, although it does not inhibit the activation of NF-kB, NF-AT, and AP-1. As direct
evidence of immunosuppression in vivo, we show that PDG markedly reduced blood
glucose levels and cellular infiltration into the pancreatic islets in nonobese diabetic mice,
and that it also delays the onset of collagen—-induced arthritis in DBA/1 mice. In
conclusion, our results demonstrate that PDG has a unique mode of action, namely that it
blocks T cell activation by inhibiting primarily IL-2Ra expression in the IL-2/IL-2R
signaling, and show that this compound represents a promising immunosuppressant

candidate for the treatment of autoimmune diseases.

- E3]: HM Kim, SB Han (33#)), CW Lee, KH Lee, SH Park, SH Lee, HC Kim, YK

Kim. Novel use of prodigiosin for treating rheumatoid arthritis.

_15_



(2003.7.8. Korean Patent 190392225)
(2003.10.17. JP 2002-582923)
(PCT/KR02/0, 2002.3.25)

2 AT Al "YAAAQ ZEY R A ok #HEA ARmE ] wg Aol
oAy e 22| Aol B cell proliferation®} macrophage NO production=- & A 3}1] &
A ®E T cell proliferations ABd o= AAstE HAGAAL S Moo= FH3Gc (19
1)
120+
53 . Xé 1
o = T 3
2 g 801
L5 ]
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= 60
=] |
£ 40 .
B 20_. ‘;‘Tcells \l
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()- —A— Macrophages l\é
0 3 10 30

PDG (ng/ml)

a9 1 ZRYA AL wWoolA 2§

PDG selectively inhibits T cell proliferation. Purified splenic T and B cells were

activated with 5 mg/ml of Con A and 5 mg/ml of LPS, respectively. After incubation for
72 hr, cellular proliferationwas measured. The CPM values of control were 41,751 + 1,348
(Con A) and 25,493 + 608 (LPS). Peritoneal macrophages were activated with 200 ng/ml
of LPS for 24 hr. The supernatants were subsequently isolated and analyzed for nitrite.
The amount of nitrite produced by normal macrophages was 64 + 5 nmole/106 cells. PDG
was dissolved in dimethyl sulfoxide (DMSO) and added at final concentrations of 3730
ng/ml.
EY, ZRUA QA T celld] IL-29 232 JAsHA &3l IL-2R alpha®l THE Adgow
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Con A - + + + +

PDG - - 3 ng/ml 10 ng/ml 30 ng/ml
= 1.3% |7 212% 14.1% { | 111%
o _ : i
- |
G |
[

5]
[@\]
—
m "y W . -
" FL1 (CD4-FITC)
03% [ T R

FL2 (CD25-PE)

FL1 (CDS-FITC)

¥ 2. PDG inhibits IL-2Ra expression of both Th cells and CTLs. Splenic T cells were
activated with Con A (5 mg/ml) for 24 hr. The levels of IL-2Ra expression in CD4+ Th
cells and CD8+ CTLs (5,000 cells) were determined with a double staining method using
anti-CD25-PE/anti-CD4-FITC or anti-CD25-PE/anti-CD8-FITC antibodies.
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19 3. PDG delays the progression of collagen-induced arthritis. Male DBA/1 mice (n =
13) were immunized with bovine type II collagen/complete freund's adjuvant emulsion,
boosted with bovine type II collagen, and treated with LPS. Mice were treated on
alternate days with 10 mg/kg of PDG from the next day of LPS injection. Control DBA/1
mice were treated with 0.4% Tween 80, which was used to dissolve PDG. Mice were
examined visually for the appearance of arthritis in the joints. The clinical severity of
arthritis was graded on a scale of 0-2 for each paw, according to changes in the redness
and swelling, where O = no changes, 0.5 = significant swelling and redness, 1.0 = moderate,
1.5 = marked, 2.0 = maximal swelling and redness, and ankylosis. The macroscopic score

(mean +/- standard deviation) was expressed as a cumulative value for all paws.
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18] 1. Effect of BDX-1 on adjuvant-induced arthritis.

Arthritis was induced by injecting s.c. adjuvant Mycobacterium tuberculosis into the left
hind footpad of SD rats (n=5, Day 0). The volumes of right hind paws were measured by
water displacement using a rat plethysmometer. Paw volumes on day -1 were used as
initial values and results are presented as percentages of initial volume. Rats were orally

injected with saline (A), unfermented (B) or unfermented BDX-1 (C) at 500 mg/kg daily
from day O to day 29.
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Fig. 3. Effect of BDX-1 on arthritic inflammation.

(A, B) Collagen-induced arthritis. Control DBA/1 mice were treated with saline, which was
also used to dissolve BDX-1 (A). DBA/1 mice were then treated orally with 500 mg/kg of
BDX-1 from day 0 to day 80 (B). Mice were examined visually for the appearance of
arthritis in the joints. The clinical severity of arthritis was graded on a scale of 0-2 for
each paw, in terms of redness and swelling, where O = no changes, 0.5 = significant
swelling and redness, 1.0 = moderate, 1.5 = marked, 2.0 = maximal swelling and redness,
and ankylosis. The macroscopic score (mean +/- standard deviation) was defined as the
cumulative value for all paws. (C) Zymosan—-induced arthritis. Arthritis was induced by the
s.c. injection of Zymosan A into hind footpads of C57BL/6 mice. BDX-1 was administered
orally from day O to day 6. On day 7, popliteal lymph nodes were isolated and weighed.
(D) Carrageenan-induced edema. Paw edema was induced by the s.c. injection of
carrageenan into mouse left hind paws. Right hind paw volumes were measured by water
displacement using a plethysmometer. Paw volumes were measured 2 hr before and 3 hr
after carrageenan injection. BDX-1 was administered i.p. 1 hr before carrageenan injection
results are presented as percentages of initial volumes. (E) Acetic acid-induced writhing
response. Mice were orally injected with BDX-1 (500 mg/kg). One hr after BDX-1
treatment, mice were injected 1.p.with acetic acid solution. The number of writhing events

was recorded over 15 min after acetic acid injection.
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@ =4 A% =4 g=

7}, Serum: GOT, GPT, ALP, TG,

Cholesterol, glucose, BUN, pH,

protein, creatinine

1}, Whole blood : RBC, WBC, HCT,
Hb, Hct, MCV, MCH 5%

t}. Urine: Ketone, Bilirubin,
Microscopy, Blood, pH, protein &%
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a7 A
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D WrEFo] BYUYL BE A AF
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@ =4 A% 54 g2

7}, Serum: GOT, GPT, ALP, TG,
Cholesterol, glucose, BUN, pH,
protein, creatinine

1}, Whole blood : RBC, WBC, HCT,
Hb, Hct, MCV, MCH 5%
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HAZO 7|0S F HAE Alef T& ARV e EFS 2 HAS AR i SA7AE 2
o7t 9o sx, Aolx FHE AEe E433(Quality Control) 55 9siA 1 dAa=
wtE 18 B2 7)(HPLC)E o]&3k AA 4l A

RT:000- anno

46 77 NL:
250000 - 3 65E5
- Total Scan
] 4375 POA Complex
200000
150000 wan
= ]
100000 e
] F 40 g3 2o
. 1909
50000 205 3079
2 314 1 3625 40.76
: 809 g7 , 0 585 n 2405 _M]dl e
0 e FiS A .
100 8236 89.14 NL:

4 26ES

TIC F: M +

o ESIFull ms

[140.00-
Tora S00D00] RS

G287 Complex

74,13 BOEE

Relatiwe Abundance
h
o=

139 545 1236 1718 7008 2878 3517 ar 14048 S WS TS BdEd

S

i
BTa2 ML
100 12265
a0 TIC F: S -
o ESI Full m=
&0 [150.00-

200007 ks
Comples

TorE

053
T1.38 74,55

Relative Abundance
wh
=

171

17 63 47

158 40y 4933__51.42 5232 G150 > 20
=1 TEE n4s 1576 1063 2565 2051 3318 3517 4124 4624

[ e e E e e e e e A S S

1] g 0 15 0 i 30 26 40 45 50 11 G0 68 70 T8 20 28 a0
Time (min}

Fig. 1. LC/MSE o]&3F JGBo A& xzxed A Ayt
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TLC(thin layer chromatography) pattern

F FE5 : MeOH ext. : rutin : chlorogenic acid : quercetin

R = rutin
C = chlorogenic acid
Q = quercetin

\

CHCl;ext.

EtOAc ext

Fig. 2. TLCE ©]§3 JGBY 4 ==

X
e
M
i
il
i

271 LC/MS 9 TLC #A dHolHE F3std & W, JGB= 1 A4 AoF F g3z )
H f ¥+ chlorogenic acid, A2 Z%Y @5 naringin, hesperidin, quercetin %
WA 2R {#A5= byakangelicol & $f3tar AFS A5 A HAr}. oldF &4
stebd A7 A4EE FF JGB HE AFEs o] AFEe A #HQO)E s BFHoE oF
= Aot

=)
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(1) Idz 5274 A5
1962)el 71 A1El whell F3te] Aldstel o, AE 200g =<9 SDA &4 F 69 E 1T
o= 3o JGB ® oE =S 4 &F ArFosa, 1ML F AR 224E2A 1% T
27)d (carrageenin) & 9-¢ 01ml¥ $3 3| Woiere) F4Re] w3} FAlsgh sy &
A} 3ARE Hel BAsE F5 2Ee §48 $EZ47(plethysmometer) & o] §3te] =4
5} o ] % EJ/]-E 741} ‘jr 01:}\4 ];HZOEUE uﬂ
Zolmy AS ohEel ohAue Nomhkg 2 olvl Wy FolE Ay A
Ho] AREE AL 9l SKI306X (%% JOINS) 400mg/kg-o A3 T

(2) A8 A3} (Fig.3), JGB 100mg/kg, 250mg/kg 2 500mg/kg
Zo| Zb7F 8%, 14% H 29%¢] HE A LS B, I hRFE
o] 73 SKI306X 400mg/kg Foli& 247k 48% 2 30%<] AA &S Hovh

o] 43z, JGBi 500me/kg Fol §#FolA FA|FE opavl@Aurti= oFd 3ol
$E e, 7Fe AoF 93 AARA e SKI6XGE A9 fAF FAF
s wds= A st
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LA

v S ARE A7 HEFLA B AE5E29 JGBY JE A8 3

(1) A% a3 #J=5e #3l(Koster, R. et al, Fed. proc., 412, pl8, 1985)°] 7]A ¥ HHe| &=
o Algstdrh AT 25g Awe] ICRA 34 AF 10vte]E 1w o= st JGB % ofeF of
B2 ¥ &% A7Fosta 1Az Fol AR 4g HFeR 06%9] 24bs AF
% 10g T 01lml &ZFo 2 57 FASFATH FAF 5 102 H5-H olojA & 10#3k, 7 A
= 2l H &9 (writhing) &9 LTAIFE FAH3}, F=&
w3} ofE Folw bl nlagto e JGBO 9% ME BHE AFTEAT. =
2 AH R =A FAS FEQ ofAY Y 200mg/kg T FriEl A4 @
z SKI306X (‘3. JOINS) 400mg/kg-& AH&3% T

B

ABAZ FA O ARSI =

(2) 243 (Fig4), JGB 100mg/kg, 250mg/kg ¥ 500mg/kg Folo& xS 7|02 7}
7k 18%, 40% 2 76%9] & AA &S BT ¢ d2oFEQ of~ud 200mg/kg Folw e
38%9 FF AAL&S YENSI, SKI306X 400mg/kg TS 74%9] 55 AAE&E e
ATt o] A=, JGBE 500mg/kg Fol-§ ol A Ao oFEQ ofAHARTY S HF
2 E HAsy, 719 AoF B3 AAE M SKI306X = A9 fASE XE a3 &
AL 3139 ). Hot-plate test WH-E o83 &g 28 =4 ZIAE Writhing

test & of&3 Ayt ARSI

I
o
=
rir
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th. fFvtEl2~ @AY A3 (CIA: collagen-induced arthritis) 229 Az 2
A4d71s4%F 24 (JGB)Y Fo

(1) DBA/1] A ovtgl & 8 o2 3to, #ddS FdA71A &2 A8, CIA &4
W 5 A7 s s AAE T e #AEY dxa, CIA 349 /72 &

A Folrow EFsar, 100 wg® bovine type II collagen® 0.1ml Complete Freund's
Adjuvants & &3tslo] AF mele] 59 F&ol I3t FAe AL, 219 § & %S boosting 3

CIA =de A x5k,

2. JGB 5o o3 #AY 72X 5 (Arthritis index(AD)) 2 F'%@E (incidence) £4

(1) Type II collagen®.= hoosting & DBA/1] A# <9 7 4719 (paw)dlA] #HAH ALE o} <

71208 S (incidence, %)& 248, CIATY ARXF)E 1 FY A0 E 7=

4 weeks after CII booster

\)

Right Hind paw

Severity of Arthritis in the metacarpophalangeal wrist.

Scheme :Collagen II induced Arthritis mice model
Development of CIA in DBA/1J mice legs
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A R g
0 no arthritis
1 small degree of arthritis
2 light swelling
3 medium swelling
4 severe swelling
5 severe swelling and non-weight-bearing
Figh #49 3% (Arthritis index(AD) % %% (incidence) #49] &7
(2) A8 A3} FigbolAd & 4 5%0o] JGB= #-Ed FIAFE F 50 - 60 % 71 #HaA

At} ol FH3 A A A hERFE methotrextate’} VERE oF 70% 7FEFe] A
gl v AR EEA| Y, JGB7F HAEAS Aoket u o] Axe] Gwolvtd AAAE &
At A 7 IA 945 YEE Vs Adol Jd&S onste Az s dn

10 1 1 I

4 1 —+—CIA-CT
5 —8— CIA-MTX (1.3 mghke)
—&— CIA-CNUM (400 mgike)

il

Fig.6. #2 < $3% 4 (Arthritis index(AD)ol] thal JGBY &
(CNUM = JGB)
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3) tho.2, Fig.79l YElY dl%e] JGBE A A - EE(incidence) = °F 30 - 40 % 7+ %
2AAY o] AEd AAdAAL] FA dZFE methotrextate’} YERH F 45% 7o)
A Zae e vA A EEANE o] 9A] JGB7E HAEYE AL o o] HEe] FioldH
Aol e #Ag #49 F& A 2dE HEbd 7Hsdol d5s 9vske 2R a9

100 1
60 4
40 1
—+—ClA-CT
01 e cramrxas rgikg)
—&— CIA-CNUM (400 mgfks)
0 . . 2

Fig.7. ¥4 25 (incidence)oll 3t JGBY <&
(CNUM = JGB)

(1) 17 type II collagen A& FH-E 704 ro] AgS FH3 & HEFES ethyl ether® vF3 A
7l % PLN(%z #24) thymus(F4), joint(HA) 5& T3t & W92 +5 F45Ah
T4, dx g2 Z(PLN) JFAZ e FF FAE F48 s 2ol A5t DBA/I] A
FHolA W F3 PLNE 27} 2 E319] 100 meshZ AXE £ 3le] D-PBSE 527 A&

(1,700 pm)3}te] 23] A|A & & cell strainer (FALCON)ol B #AA AE o]9]e] Za=R| ok
2 Ao B&ES AATAY. F-Goint)2 ZA choppingdt ¥ collagenase 1mg/ml (in
296 FBS + RPMI1640) ¥ i1 37 C shaker (180 rpm, 20min.) BSF7]ollA] v okdt 3 Af=of
S 3t o R 43 HEEET ol MY S ACK €9 (83g NH4ACL 1g KHCO3, in
1L of demineralized water + 0.lmM EDTA)S A-&oA 5% <k A st 4845 &34
713, thA] D-PBSE 23] Al &3S & 0.04% trypan blue® A3 & AEXFE &A=
A AEE 5x 10° 452 243 3 4ColA W9 P39 (immunofluorescence staining)
S AAF=EHE, 449 PE-anti-CD3e, FITC-anti-CD4, FITC-anti-CD8, PE-anti-CD25,
FITC-anti-CD69, PE-anti-CD3e, FITC-anti-CCRb, PE-anti-Gr-1 FITC-anti-CD11b,

PE-anti-Gr-19 93 30 #3F Qo4 WeAAT we F 38 ol stz Ao Nd5E #4

i
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3 % flow cytometer®] ¥4 Z2#E o] &3le] CD4e+/CD25+ CD3e+/CD69+, CD4+/CD8~,
CD3e+/CD69+, CD3e+/CDB220+, CD3e+/CCR5+, CDl1b+/Gr-1+Al¥X+E WE&(%)= EM3 I

FALTE A 831o] 7} 2o A9 A AlE<(absolute number)E AHE3F U

(2) A8 23 JGBE #H A4 AM e F AAMEFE AaAAY (Fig).

RGN
&) &)
O/ /b'x /b'\
" w, o My 7o
Q L L
I

10 1 *

{2

(60 'x) 2lloO IstoT efniol to .ol

10I0{-1049] Celle l

S0

Fig8 #d XA e F HAA xS dieh JGBY d&F
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(3) JGBx= A Ao A9 &43ld T 8 ZF (activated T cell) +Z #Z2AAT (Fig9).

| Les[ueUf
o) b, &7%

v, o, My o

@)

g 0 .

W

e I

6 A+

@ SO |
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3 |

<

kS

< YO ¢t

)

=

3

= €0

(4 }]

2

S 101U - CD3+\CDEd+

<_ 80

Fig9. #d zAox e @Astd T HXZF (activated T cell) F=o djgt JGBe| 4
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(4) JGB= #d Ao Ay /A2 Aie HAAAT (Fig.10).

1 keg{lusf

Q )
Cy /b, /b
o A g* O

A Vs

~ 0 I
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O

O 30

5 [ i
< YO0 | &
®
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2 e0r

[ =

—_

o
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®

X 0lLg2 - GL-{+\CDJ | P+

£ 100

Fig.10. &4 A9 A7/ AE ZHad udk JGBe J&
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(5) JGB= #HxE oo
(Fig.11).

e
£
FE

gA48d T HZF (activated T cell) FE ZA2AATH

1 Leg[luel]
& Q
O/ /b,"* /b’\

e o My e
g ©
o
2
©
O
2|
d= 1
g < -]
W *
=
-
w Qr
=
= |
% bBIIC - CD3+H\CDea+

Figll. @ xd N ¢33l 439 T €=ZF (activated T cell) =9 tigF JGBY 9

_39_



6) JGBE #Hxdo|xe g&Asle T FXE T (activated T cell) 5 #AaA AT (Fig.12).
LLeguelf
ey Moy, Ty
Ny Cy U G
o 0
S
o dr
()]
2S¢t
ke = *
: -
= 3
% < -
) i
e
=
s er T
£ |DIM- CD3+\CDea+
\

Fig12. @ x &9 &A3sle T &I (activated T cell) Fo that JGBY <&
o1l 57 ATARES FF w9, JGBE 9F L A/AY BN #FHE WY
d AYEY #A4d A W Hxd Foo LS afgFow AAFgoe=N FulE]AA
Ao Wol g, 1 A AL AAFE 5% S VAL 5] AUFL @
ATt
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Ag g 2 At

=, BEIAE AoF =42 JGBE AAF9 S, D. ratel @3 A
= SAAEFE Hrlstax } JT} ofo 2 AFel A= A kA oFRE HES
S 2000 € 0 mg/kgd] §FoE QI Fo HAF54dAE AT

Al

T 9 A%

1) &, A% (FHA) : Rat, Sprague-Dawley rat.
2) T9A

7h) 45 (F) e vto] @ st o}
W) F4h 0 A7 ek s 77-1
TUA sEFdY), 2 L AT 100 (FA), 5579, 126 £ 5 ¢
100ke] (), 574, 120+ 5 g
Folx sE=dd), F9 2 AT 100 (FA), 559,196 £ 10 g
10vke] (&), 5%, 170 + 5 g

9% Agel slol AR A FHolha, 54 Aol slol v
Nz Aa7F 2450 9ol Adaste)

4. =54 374 [CBNU SOP-20-002]
7F FEA WS SPF- 326
L ARR AFSA 0] T E A7) polysulfon cage (420 x 280 x 200 mm)
o AALeE 2+ 2T
o an 50 £ 20 %
vh g7k gl 3] 103]/hr
nh 2 A 2 g 12hr/day/night
N 150 - 300 lux
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of, AtE % &7
AeE5EE FHAE (Agribrands Purina Korea Inc. Analysis Service of Central
Laboratory; d7]% HEA s 627)F AF Twstal ¥ dvd ZAATE Z27)
HUYolEA SH(250 mDeol 2o A4 A FH v
5 A1 E4d9AH
7t AEEEE AR R AT AdEAS HRe X glo] aulE AREEYT
v Aol B Z 7 Alask AldEde] b 2 A 248 HEE ASEHA @ttt
U A=A 9 AFdEAY AEE ol ARE AE A FHollA Alvd HHE AR
214 st}
Al EA HAAA TG =
Tad Z
d# 9 AN Zy
org A oFA
Az A2 K3k
)] 1) “E2E A a wx 098 WxE 9] | EF
23 A Zoaa @ﬂx‘iﬂ i%]%J—ﬂ—]’# A o]‘ ﬂﬂ‘oo}oﬂ
Hasly AlEg AQ s QA AR AFEFAT
Ty Al el =2 o] A e A o) Z AFof wksk
2 AlE 2 &4 [CBNU SOP-11-009]
A8 F5EE FHAE  (Agribrands Purina Korea Inc. Analysis Service of Central
Laboratory; 7d71% HEA] AFs 627)E A a5sta o3 ddd AAFE &7}
B o] EA &5 (250 mbDell 2ol A AHAAI AT
6. A1 g2 A
T Fo| & S 2 Ko HgF TETF TEWNS
. . A ] Al o] 2= | 10 RTM 1 - RTM
/ 10 ml/kg (male 5, femal 5) RTF 1 - RTF 5
RTM 6 - RTM
A2 g 10 10
AEEH Foj 2,000 mg/k ,
e X8 /10 mlkg  (male 5, femal 5 RTF 6 - RTF
10

R : Rat, T : Toxicity, M : Male, F : Female
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E A 24 AdEA Fo] Ao AA 3T

2) &7 - AR AH 4L F 13 dAEta AEER Fo § FaHE S48 9
A ANFEZ Fo] 3 e =A3lo] caged AV S AE3I F ocaged FE FE
wro]l ZF A v g AbEstE Walo® A3

D AR F AAEE A vstelE AHsd AR APALE =8 FAE A
Asiel 2018 A1 BelEAUAE AAde] L AAE AN FHES o
2) WAEERe] APEES FAste] 2453 AR HASES stk

1) F3 A vk3 = diethyl etherE AF£3}% T

2) dHA ZHAIL nHE F=S st HiiE el 10 ml &S] syringeAt&
3l A3 5 SST (serum separate tube), Sod. citrate tube, EDTA tube°l| o]
=1} SST, Sod. citrate tube®] 3 oH-& 3000 rpmol A 2087 A EEste] a3 ¢
s Hestal w45 a5k

3) Aol Fr® FEL v FH9 Yol HojEw @ gue Adsiel YA

4) R, 3k W, B, A, DEAD), FABER), A, A, A, AE 455

b

FA=A % 10% neutral buffered formalin (10% NBF)ol <= 1A 3%

7} 24 "Wyed HAAF [CBNU SOP-40-030 - CBNU SOP-40-034]
%OL}E' o]/g—ﬁ\_zﬂ_o] zg 117] zz}oﬂ EHg}oq zx]ﬂgg]ﬂﬁ 74/\}2 /\1}\] 0}03\:}
i, doiska AAl [CBNU SOP-40-042, CBNU SOP-40-043]

EDTAA #¥ whole bloodZ Advia 2120(Bayer, Leverkusen, Germany)Z A& 3o
RBC, WBC, Lymphocyte, neutrophil, Basophil, Monocyte, Eosinophil, Platelet-2 A5
3} Hematocrit, Hemoglobin, MCV, MCH, MCHCZ 7 A}&}3i v}

offt
X
2
)
Mz
i)

T EvtA + 5

|

o

! A2 FAISEEL BRE AR S g Bt 544S
171 3 Levene's testZ® AA3Y, A4 7=

analysis of variance(ANOVA)E AAlste] feide] A =79 FYA7t 9
= AP TE dolul7] f18F] Dunnett's t-testE A A3 Th

M
il
&
I-

=
o

1]
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(1) 7WeFe] AAL=F (Table 1)
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ol G Fol Al ARl 7 BEE A

Az 10 ml/kg BW.)S

kg 9 2,000mg(F
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(=) Figures and Tables

350 T
—il— Male control 0 mg/kg
—&— Male 2000 mg/kg
300 -
—&— Female control 0 mg/kg
—@— Female 2000 mg/kg
250 -
£
s
=
en
200 -
150 A
100

0 day 1 day 7day 14 day

Fig. 1. Changes in body weight of SD-rat treated with test materials 2 weeks. Data

are expressed as mean + SD (n = 5).
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35

—l— Male control o mg/kg
10 1 —e— Male 2000 mg/kg

—&— Female control o mg/kg
—@— Female 2000 mg/kg

0 day 7 day 14 day

Fig. 2. Changes in food consumption level of SD-rat treated with test materials 2

weeks. Data are expressed as mean + SD (n = 5).
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50 -

15 1 —l— Male control o0 mg/kg
—0— Male 2000 mg/kg

—&— Female control o mg/kg
—@— Female 2000 mg/kg

0 day 7 day 14 day

Fig. 3. Changes in water consumption level of SD-rat treated with test materials 2

weeks. Data are expressed as mean + SD (n = 5).
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Table 1. Mortality and clinical findings in SD rats administered orally with test

materials
Dose Final Mortality Clinical Findings
Animal species Group
(mg/kg) Male Female Male Female
Test materials 2,000 0/5 0/5 - -
Rats
Control 0 0/5 0/5 - -

- No abnormality was detected
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Table 2. Clinical findings in SD rats administered orally with test materials

Dose Hours after treatment

Days after treatment

Sex Mor.
(mgkg) 15 3 4 5 612 3 4 6 7 8 9 10 11 12 13 14
2000 0000 O 0 0 0 0 00 00 0 0 0 0 0 05

M
Coo. 000 0O 0 0 0 0 00 0 0 0 0 0 0 0 05
2000 0000 O 0 0 0 0 00 0 0 0 0 0 0 0 05

F
Coo. 00 0 0 O 0 0 0 0 00 0 0 0 0 0 0 0 05

_53_



Table 3. Gross Findings of necropsy in SD male rats administered orally with test materials

gross findings

. of observations

Sex Male Female
Organ
Dose(mg/kg B.W.) 2,000 Control 2,000 Control
. No. of observations 5 5 5 5
Brain ]
No gross findings 5 5 5 5
. No. of observations 5 5 5 5
Kidney-Left .
No gross findings 5 5 5 5
. . No. of observations 5 5 5 5
Kidney-Right i
No gross findings 5 5 5 5
No. of observations 5 5 5 5
Heart .
No gross findings 5 5 5 5
No. of observations 5 5 5 5
Lung .
No gross findings 5 5 5 5
No. of observations 5 5 5 5
Spleen .
No gross findings 5 5 5 5
. No. of observations 5 5 5 5
Liver .
No gross findings 5 5 5 5
No. of observations 5 5 5 5
Stomach ]
No gross findings 5 5 5 5
. No. of observations 5 5 5 5
Intestine .
No gross findings 5 5 5 5
No. of observations 5 5 5 5
Pancreas .
No gross findings 5 5 5 5
Adrenal gland No. of observations 5 5 5 5
(left) No gross findings 5 5 5 5
Adrenal gland No. of observations 5 5 5 5
(right) No gross findings 5 5 5 5
o No. of observations 5 5 5 5
Pituitary gland )
No gross findings 5 5 5 5
. No. of observations 5 5 5 5
Testis-L .
No gross findings 5 5 5 5
. No. of observations 5 5 5 5
Testis-R
5 5 5 5
5 5 5 5
5 5 5 5

Other organs

gross findings

NO : No. of observations

NGF : No gross findings
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Table 4.

Relative organ weight in SD-rats administered orally with test materials

Testis epididymis adrenal gland Kidney
Group Spleen Liver thymus Heart thyroid Lung Brain
L R L R L R L R
Male
ol | 0699 0711 0140 0.145 0367 4730 0009 0010 0.566 0.549 0325 0486 0.063 0.672 0912
0""“ r/(1)< +0.093 +0.073 £0.019 +0.014 +0.051 +0.548 +0.001 +0.001 +£0.041 +0.044 +0.068 +0.059 +0.009 +0.062 +0.074
mg/kg
Male
5000 | 0730 0729 0156 0.146 0324 4772 0009 0009 0561 0.549 0340 0506 0.057 0709 0.952
ok +0.024 +0.030 £0.015 +0.010 +0.036 +0.500 +0.001 +0.001 +£0.036 +0.041 +0.061 +0.048 +0.005 +0.076 +0.064
mg/kg
ovary adrenal gland Kidney
Group uterus Spleen Liver thymus Heart thyroid Lung Brain
L R L R L R
Female
ol 0 | 0161 0017 0019 0207 2297 0010 0010 0256 0265 0152 0270 0.033 0408 0615
con r/(1)< +0.060 +£0.003 +0.001 +0.038 +0.249 +0.001 +0.000 +0.023 +0.022 +0.026 +0.033 +0.005 +0.038 +0.037
mg/kg
Female |0.126 0.023 0.024 0207 2243 0011 0010 0255 0255 0.146 0269 0.039 0.437 0.644
2000 mg/kg|£0.022 £0.004 +0.005 +0.027 +0.166 +0.002 +0.002 +0.020 +0.020 +0.018 +0.015 +0.005 =0.036 =0.057

Results are mean £ S.

D. (n = 5)

(n
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Table 5. Complete blood count in SD-rats administered orally with test materials

WBC RBC HGB HCT RBC index PLT WBC difference
Group «10%  x106/ o " MCV MCH MCHC «10°/ Neu Lym Mono Eo  Baso
0
uoopb ML e gdl My g oy
Male
e 551 732 1582 3764 5144 2164 4204 1511.80 1.82 8482 1078 088  0.02
contro +0.65 037 076 £175 £132 +0.63 +0.18 16545 +0.73 +501 =468 +0.18 +0.04
0 mg/kg
Male 457 735 1598 3838 5218 2176 41.68 145820 386 8526 874 070  0.00
2000 mgkg | £042 2027 £0.61 £170 087 £024 077 £147.34 £1.91 4223 £276 £026 £0.00
Female
ol 452 751 1612 3716 4946 2144 4336 1485.00 4.14 8686 652 156  0.00
contro +120 4020 058 124 =101 +047 +0.53 +12831 +1.79 +4.60 219 =101 =0.00
0 mg/kg
Female 433 778 1662 3828 4922 2136 4340 1361.80 7.02 81.56 7.46 254  0.00
2000 mghkg | £123 2039 2071 £1.84 2052 £024 044 £162.61 2934 £1620 410 £2.64 £0.00
Results are mean £+ S. D. (n = 5)
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Body weights

Group Ani. No. 0 day 1 day 7day 14 day

M1 184.77 196.73 264.66 302.99

M2 192.28 202.35 259.71 293.92

Mole M3 201.14 216.69 264.72 294.82

control M4 203.99 220.99 272.87 306.48

0 mg/kg M5 206.8 224.56 287.74 334.57

Mean 197.80 212.26 269.94 306.56

SD 9.09 12.11 11.01 16.54

M6 183.46 198.15 259.6 304.46

M7 185.56 197.96 237.47 269.86

M8 20425 21421 27178 314.43

zoolt:/larineg/kg M9 201.11 215.75 272.81 307.09

M10 205.27 226.41 280.52 320.39

Mean 195.93 210.50 264.44 303.25

SD 10.56 12.29 16.83 19.68

F1 164.07 170.62 195.41 208.48

1) 170.88 179.54 204.34 227.08

Female F3 175.26 178.43 201.88 219.74

Control F4 171.29 181.67 216.06 241.28

0 mg/kg F5 173.82 172.35 201.01 216.46

Mean 171.06 176.52 203.74 222.61

SD 431 478 7.62 12.39

F6 164.71 167.68 195.45 203.49

F7 165.79 169.78 200.62 211.23

F8 17221 180.31 2043 212

Female 9 169.52 179.15 20221 213.61
2000 mg/kg

F10 174.81 177.22 197.61 207.88

Mean 169.41 174.83 200.04 211.48

SD 4.25 572 3.54 6.63
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Food consumption

Group Cage No. 0 day 7 day 14 day
1 27.33 26.39 24.05
Male 2 33.18 28.53 25.46
control
0 mgke Mean 30.26 27.46 24.75
SD 4.14 1.51 0.99
1 28.13 26.29 23.65
Male 2 33.04 28.46 25.60
2000 mg/ke Mean 30.58 27.37 24.63
SD 3.47 1.54 1.38
1 22.83 18.72 19.87
Female 2 22.56 20.81 2038
control
0 mgke Mean 22.69 19.77 20.12
SD 0.19 1.48 0.36
1 2236 19.11 16.08
Female 2 20.64 16.38 15.79
2000 mg/ke Mean 21.50 17.74 18.93
SD 1.22 1.93 0.21
Water consumption
Group Cage No. 0 day 7 day 14 day
1 41.00 32.76 30.45
Male 2 23.91 40.48 39.27
control Mean 32.45 36.62 34.86
0 mg/kg
SD 12.09 5.46 6.24
1 30.29 34.39 33.13
Male 2 2438 35.17 30.17
2000 mg/ke Mean 30.33 34.78 31.65
SD 4.18 0.55 2.10
1 34.68 26.10 28.74
Female 2 36.26 34.81 35.08
control Mean 31.45 30.45 31.91
0 mg/kg
SD L11 6.16 4.48
1 31.84 30.52 29.79
Female 2 29.85 25.09 23.77
2000 mg/ke Mean 30.85 29.80 29.84
SD 141 3.84 426
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Hematology

WBC RBC HGB HCT RBC index PLT WBC difference
Group | No. | x10°/ x106/ MCV MCH MCHC x10° Neu Lym Mono Eo Baso
@ o YN e gl 4 % % % % %
MO1| 53 6.93 149 355 513 215 41.8 1605 1.1 85.5 9.9 0.9 0
MO02 | 597 7.72 159 38 492 206 419 1545 1.1 87.5 9.4 0.7 0
Male MO03 | 538 7.07 15.6 37 523 221 422 1270 2 84.4 11.5 0.7 0
control | M04 | 6.29 7.71 17 40.3 522 22 42.2 1438 2.8 90 5.1 1 0.1
0 mg/kg MO5 | 461 7.17 157 374 522 22 42.1 1701 2.1 76.7 18 1.1 0
Mean| 5.51 7.32 15.82 37.64 51.44 21.64 42.04 1511 1.82 84.82 10.78 0.88 0.02
SD | 065 037 076 175 132 063 0.18 16545 0.73 5.01 4.68 0.18 0.04
MO06 | 459 7.04 152 363 516 21.6 419 1570 1.6 81.6 13.6 1.1 0
MO7 | 465 749 165 38.6 515 221 428 1340 4.8 86.4 7.4 0.6 0
Male MO8 | 4.98 7.1 155 375 528 219 414 1307 43 86 7.6 0.8 0
2000 | M09 | 388 748 16.1 38.6 516 21.5 41.6 1425 2.3 87.4 8.2 0.6 0
mg/kg M10 | 477 7.66 16.6 409 534 21.7 40.7 1649 6.3 84.9 6.9 0.4 0
Mean| 4.57 7.35 1598 38.38 52.18 21.76 41.68 1458 3.86 8526 8.74 0.70 0.00
SD | 042 027 061 1.70 0.87 024 0.77 14734 191 223 276 0.26 0.00
FO1 | 439 7.64 16.5 378 495 21.6 435 1329 5.5 85.8 6.7 1 0
F02 | 4.38 7.2 15.2 35 48.6 21.1 43.5 1460 5.9 79.3 10.1 33 0
Female FO03 | 358 7.68 16 37.2 485 208 429 1463 2.9 90.1 5.2 0.9 0
control | F04 | 6.56 743 16.2  37.9 51 21.8 428 1686 1.7 90.4 6.2 1 0
0 mg/kg FO5 | 3.68 7.62 167 379 49.7 219 441 1487 4.7 88.7 4.4 1.6 0
Mean| 4.52 7.51 16.12 37.16 49.46 21.44 4336 1485 4.14 8686 6.52 1.56 0.00
SD | 120 020 058 124 1.01 047 053 12831 1.79 4.60 2.19 1.01 0.00
F06 | 5.68 734 159 36.7 50 21.7 434 1447 33 89 54 0.8 0
FO7 | 448 7.5 16 36.7 49 21.3 434 1374 2.6 86.8 6.3 2.5 0
Female FO8 | 392 7.73 16.6 379 49.1 215 439 1155 34 90.9 3.6 1.4 0
2000 | FO9 | 247 832 17.6 41.1 494 21.1 427 1259 237 527 143 7.1 0
mg/kg F10 | 5.12 8.02 17 39 48.6 212 436 1574 2.1 88.4 7.7 0.9 0
Mean| 433 7.78 16.62 38.28 49.22 21.36 43.40 1361 7.02 8156 7.46 254 0.00
SD | 123 039 0.71 1.84 052 024 044 162.61 934 1620 4.10 2.64 0.00
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Absolute organ weights

()]

Group

No.

Body
weight

Testis

epididymis

L

R

L

Spleen Liver

adrenal gland

Kidney

L

R

L

R

thymus Heart thyroid

Lung

Brain

Male
control

Mo1
Mo02
Mo03
Mo04
Mo05

294
283.53
287.29
295.41
321.26

1.344
1.483
1.549
1.307
1.678

1.333
1.466
1.656
1.443
1.602

0.263
0.337
0.330
0.263
0.286

0.277 0.719 10.380

0.306 0.684 9.565

0.352 0.869 9.062

0.307 0.733 9.787

0.289 0.864 11.037

0.017
0.018
0.019
0.022
0.024

0.019

0.019
0.020
0.024

1.111
1.191
1.138
1.229
1.308

1.139
1.144
1.084
1.171
1.256

0.712
0.639
0.823
0.512
0.719

0.995
0.927
1.005
1.010
1.184

0.141
0.141
0.118
0.118
0.142

1.415
1.415
1.362
1.362
1.527

1.919
1.917
1.875
1.875
2.031

Mean
SD

1.472
0.152

1.500
0.130

0.296
0.036

0.306 0.774 9.966

0.028 0.087 0.763

0.020
0.003

0.021
0.003

1.195
0.078

1.159
0.063

0.681
0.115

1.024
0.095

0.132
0.013

1.416
0.067

1.923
0.064

Male
2000

mg/kg

Mo6
Mo7
M08
M09
M10
Mean
SD

291.89
254.86
304.32
296.66
307.58

1.525
1.484
1.422
1.497
1.483

1.541
1.452
1.437
1.521
1.448

0.359
0.311
0.304
0.318
0.289

0.293 0.754 8.674

0.284 0.632 9.245

0.321 0.650 9.027

0.312 0.674 11.166

0.274 0.573 10.334

0.018
0.017
0.018
0.020
0.017

0.021
0.017
0.019
0.019
0.017

1.194
1.056
1.124
1.210
1.110

1.127
1.007
1.087
1.217
1.133

0.670
0.539
0.619
0.845
0.779

1.015
0.899
0.983
1.120
1.116

0.101
0.119
0.109
0.132
0.118

1.571
1.244
1.495
1.334
1.545

1.911
1.771
2.103
1.900
1.979

1.482
0.038

1.480
0.047

0.316
0.026

0.297 0.657 9.689

0.020 0.066 1.033

0.018
0.001

0.019
0.001

1.139
0.063

1.114
0.076

0.690
0.123

1.027
0.094

0.116
0.012

1.438
0.142

1.933
0.121

()]

Group

No.

Body
weight

uterus

ovary

Spleen

adrenal gland

Kidney

Liver

L

R

thymus

Heart

thyroid Lung

Brain

Female
control

Fo1
F02
Fo3
Fo4
Fo05

196.11
214.61
208.39
232.97
206.30

0.406

0.279

0.494

0.410

0.830

0.054

0.058

0.043

0.049

0.046

0.057 0.546

0.050 0.586

0.054 0.477

0.057 0.792

0.069  0.668

5.878  0.030

6.570  0.032

7.133  0.029

7.641  0.028

6.737  0.032

0.029

0.029

0.028

0.033

0.033

0.736

0.802

0.748

0.786

0.712

0.757

0.832

0.724

0.828

0.774

0.418

0.523

0.439

0.484

0.370

0.665

0.852

0.785

0.892

0.793

0.099

0.072

0.099

0.094

0.126

1.064

1.316

1.185

1.217

1.253

1.734

1.872

1.805

1.861

1.819

Mean

SD

0.484

0.208

0.050

0.006

0.057 0.614

0.007 0.121

6.792  0.030

0.656  0.002

0.030

0.002

0.756

0.037

0.783

0.046

0.447

0.059

0.797

0.086

0.098

0.019

1.207

0.094

1.818

0.055

Female
2000

mg/kg

F06
Fo7
Fo8
F09
F10

199.52
206.11
203.22
203.05
203.24

0.349

0.302

0.465

0.417

0.298

0.063

0.061

0.081

0.051

0.077

0.079  0.642

0.053  0.594

0.074 0519

0.048  0.667

0.091 0.576

6.675 0.032

6.258  0.035

6.681  0.032

6.760  0.026

6.150  0.030

0.025

0.031

0.037

0.026

0.032

0.728

0.723

0.711

0.789

0.752

0.737

0.722

0.705

0.780

0.745

0.413

0.389

0.436

0.505

0.374

0.759

0.746

0.839

0.772

0.795

0.089

0.114

0.124

0.121

0.122

1.119

1.210

1.273

1.349

1.400

1.788

1.892

1.903

1.898

1.840

Mean

SD

0.366

0.073

0.066

0.012

0.069 0.599

0.018 0.058

6.505  0.031

0.279  0.003

0.030

0.005

0.741

0.031

0.738

0.028

0.423

0.051

0.782

0.037

0.114

0.015

1.270

0.111

1.864

0.050
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Relative

organ weights

(“o)
Testis epididymis Spleen Liver adrenal gland Kidney thymus Heart thyroid Lung Brain
Group | No.
L R L R L R L R
MO1 | 0.685 0.680 0.134 0.141 0367 5293 0.009 0.009 0.567 0.581 0363 0.507 0.072 0.721 0.978
MO02 | 0.691 0.683 0.157 0.142 0319 4.457 0.009 0.555 0.533 0.298 0432 0.066 0.659 0.893
Male MO03 | 0.744 0.795 0.158 0.169 0417 4349 0.009 0.009 0.546 0.520 0.395 0482 0.057 0.654 0.900
control | M04 | 0.561 0.619 0.113 0.132 0315 4.201 0.009 0.009 0.527 0.503 0.220 0.434 0.051 0.585 0.805
0 mg/kg
MO5 | 0.813 0.777 0.139 0.140 0419 5350 0.012 0.012 0.634 0.609 0348 0.574 0.069 0.740 0.985
Mean | 0.699 0.711 0.140 0.145 0367 4.730 0.009 0.010 0.566 0.549 0.325 0.486 0.063 0.672 0.912
SD | 0.093 0.073 0.019 0.014 0.051 0.548 0.001 0.001 0.041 0.044 0.068 0.059 0.009 0.062 0.074
MO06 | 0.764 0.772 0.180 0.147 0.378 4.347 0.009 0.010 0.598 0.565 0336 0.509 0.050 0.787 0.958
MO07 | 0.720 0.705 0.151 0.138 0.307 4.485 0.008 0.008 0.512 0.489 0262 0436 0.058 0.603 0.859
Male MO8 | 0.700 0.707 0.149 0.158 0.320 4.442 0.009 0.009 0.553 0.535 0304 0484 0.054 0.736 1.035
2000 M09 | 0.737 0.749 0.157 0.154 0.332 5499 0.010 0.009 0.596 0.599 0416 0.552 0.065 0.657 0.936
mg/kg M10 | 0.730 0.712 0.142 0.135 0282 5.084 0.008 0.009 0.546 0.557 0.383 0.549 0.058 0.760 0.974
Mean | 0.730 0.729 0.156 0.146 0.324 4.772 0.009 0.009 0.561 0.549 0.340 0.506 0.057 0.709 0.952
SD | 0.024 0.030 0.015 0.010 0.036 0.500 0.001 0.001 0.036 0.041 0.061 0.048 0.005 0.076 0.064
(“o)
Group No. | uterus ovary Spleen  Liver adrenal gland Kidney thymus Heart thyroid Lung Brain
L R L R L R
FO1 | 0.138 0.018 0.019 0.186 1.999 0.010 0.010 0250 0257 0.142 0226 0.034 0.362 0.590
F02 | 0.098 0.020 0.018 0.207 2317 0.011 0.010 0283 0293 0.184 0.300 0.025 0.464 0.660
Female FO3 | 0.172 0.015 0.019 0.166 2483 0.010 0.010 0260 0252 0.153 0273 0.034 0412 0.628
control | FO4 | 0.139 0.017 0.019 0268 2586 0.009 0.011 0266 0280 0.164 0302 0.032 0.412 0.630
0 mg/kg FO5 | 0258 0.014 0.022 0208 2.097 0.010 0.010 0222 0241 0.115 0247 0.039 0.390 0.566
Mean | 0.161 0.017 0.019 0.207 2297 0.010 0.010 0.256 0.265 0.152 0.270 0.033  0.408 0.615
SD | 0.060 0.003 0.001 0.038 0.249 0.001 0.000 0.023 0.022 0.026 0.033 0.005 0.038 0.037
F06 | 0.120 0.022 0.027 0220 2287 0.011 0.009 0249 0252 0.141 0260 0.031 0.383 0.613
FO7 | 0.119 0.024 0.021 0.233 2456 0.014 0.012 0284 0283 0.153 0.293 0.045 0475 0.742
Female FO8 | 0.153 0.027 0.024 0.170 2.195 0.011 0.012 0234 0232 0.143 0276 0.041 0418 0.625
2000 F09 | 0.140 0.017 0.016 0225 2279 0.009 0.009 0266 0263 0.170 0260 0.041 0.455 0.640
mg/kg F10 | 0.097 0.025 0.030 0.187 1.999 0.010 0.011 0245 0242 0.122 0258 0.040 0.455 0.598
Mean | 0.126 0.023  0.024 0.207 2.243 0.011 0.010 0.255 0.255 0.146 0.269 0.039 0.437 0.644
SD | 0.022 0.004 0.005 0.027 0.166 0.002 0.002 0.020 0.020 0.018 0.015 0.005 0.036 0.057
12. 3384
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A & 150 - 300 lux

p

2 glo] e ALgaark

Lk Al gL R A st efodkrh

oo AdEd ® A ddd o = A gEA FolA AlwE AE IR
st

ANaEA #AY N7 AFFuEA

TH Ol

ofd 2 A ZFm B

g 4

Wz A B

A wEH A %

WA 098 wMAE 9 Wi
At A FeAg LA 29 YAE AE Al
Hasly AlEg AQ s QA AR AFEFAT
Ty Al el =2 o] A e A o) Z AFof wksk
2 AlE 2 &4 [CBNU SOP-11-009]
A8 F5EE FHAE  (Agribrands Purina Korea Inc. Analysis Service of Central

Laboratory; 7d71% HEA] AFs 627)E A a5sta o3 ddd AAFE &7}
WU olEA &4 (250 mDol Yol & A3 A AT

6.2 8974 (R : Rat, T : Toxicity, M : Male, I : Female)
i o8 o] A =T FTENS
10 RTM 1 - RTM 5
i )
2] 0 10 ml/kg (male 5, female RTF 1 - RTF 5
5)
10 6 10
_ RTM 6 - RTM
250 mg/kg 10 ml/kg (male 5, female RTF 6 - RTF 10
5)
10 RTM 11 - RTM
AFEZD Foab 500 mg/kg 10 ml/kg (male 5, female 15
5) RTF 11 - RTF 15
10 RTM 16 - RTM
1000 mg/kg 10 ml/kg (male 5, female 20
5) RTF 16 - RTF 20
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2) &7 AR avlE 24 F 13 AAE AEEE Fo & I9Es SA45ta 9
A ANBEHE Fo & AES =A3le] caged 2HHS AEdE w2 (g/cage/day) ©
2 Z43r).

DA77 & ApgE JfAlel tistel= Thed Aee AbEAIEE Y

d S5hn FAe A
Aste] £24¢ 7155 n el2AA4E AAse 1 ARE FSHES st

N

2) RIAMGE S AP E=e st 2454 HALE HAASES 3Faith
Ak 53 8 AA e A
1) 53 A ¥ = diethyl etherE AF-83F3 T}
2) dAFdAY AMH= A SES iEE Sl 10ml 89 syringeA-&38t
o A3 ¥ SST (serum separate tube), Sod. citrate tube, EDTA tubed| t}F9]
% SST, Sod. citrate tube® o4& 3000rpmoll Al 2087 A4lE-glsle] g &
A%-e Festal 4 A7HA 2 Basksivh
of 59 F=& vHIF FAE A Hulew 2 AWS dusie] wd A

g, B4, A, RBCED), PR, AN, FA, A, A HF kol

1oy 1oy =

AZ=A F 10% Neutral buffered formalin(10% NBF)ell %4 a3} o).

2 ZA715A 54 8 24 FYystE fAF [CBNU SOP-40-030 - CBNU SOP-40-034]
D 54 A S 1 207376 M FA S48 AAsATh
2) 10% NBFol aAd AL Uz, ils% Folay daFitolA Eolaldtoe] #&
d A 2getel 14 ¥ 244, 2o, o ol

[e] 1t

q2], Zd], 9hde] BAHE AA 4qme dHE o
Hematoxylin and Eosin staing 2 A IR e =

3) WA Ak dolA =AW HAME F9Ysta, 1L
=) 7

N b WAL FEel hake] wARoR 27

oA H4d o] BelH = A

T

JAAE Fast)2 s

o, "efgta gl df st AL [CBNU SOP-40-042, CBNU SOP-40-043]
1) EDTAX 2% whole bloodE advia 2120(Bayer, Leverkusen, Germany)E A}-£3}¢]
RBC, WBC, lymphocyte, neutrophil, basophil, monocyte, eosinophil, platelet-e #53}
3. hematocrit, hemoglobin, MCV, MCH, MCHCZE # A}3}$t}.

A8 44 (Total erythrocyte count : RBC) x10%/ 1t
A~ % (Hemoglobin concentration : Hb) g/db
vt =2 E A (Hematocrit : Het, PCV) %

A" A (RBC indices)

- A E 784 (Mean cell volume : MCV) L.
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- FE A FIARF 2R HF (Mean cell hemoglobin : MCH) pg

- A REF 2% S (Mean cell hemoglobin concentration : MCHC)

g/dl
w8 4= (Total leucocyte count : WBC) x10°/ 1t
4% (Platelet : PLT) <10%/ 40

2) HITACHI 7080 autoanalyzer(HITACHI, Tokyo, Japan)Z AFg&3te] &3 glucose,
total protein, albumin, triglyceride, total cholesterol, AST, ALT, ALP, creatinine,

blood urea nitrogen, total-hilirubin, calcium, phosphorus& =4 &} %t}

e olw 7] d o]l &4 (Alanine aminotransferase @ ALT) U/L
ol o] E ojn| 7] o] 4 (Aspartate aminotranferase @ AST) U/L
ebZky] E A9ERA] (Alkaline phosphatase @ ALP) U/L
AupFFetE EdAHE YA (A -glutamyltranspeptidase © 4-GT) U/L
g o) EEx5AE 4 (Lactate dehydrogenase: LDH) U/L
g} 8 424 (Blood Urea nitrogen : BUN) mg/dL
A#ole]d (Creatinine: CRE) mg/dL
2] F¥ (Total bilirubin : T-Bili) mg/dL
Zol (Total protein : TP) g/dL
ZZ# 2HE (Total cholesterol : T-Chol) mg/dL
Eg Zg A o] = (Triglycerides : TG) mg/dL
¢l (Phosphorus : P) mg/dL
Zr<+ (Calcium : Ca) mg/dL

gt @ &aAl AAF [CBNU SOP-40-044]
ACL1000 Coagulation System(Beckman Coulter, California, USA) %} Sod. citrate ] €]
H A8 Abg3o] APTT(Activated partial thromboplastin time) % PT(Prothrombin
time) & AT}

el =74 [CBNU SOP-40-045]
Clinictek 500(Bayer, Leverkusen, Germany)S AF&3}lo] specific gravity, pH,
leukocyte, nitrite, protein, glucose, ketone, urobilinogen, bilirubin, blood, hemoglobin

25 AArskold
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8.5 A4 A
e AY dues A £ EEAE ZAE L RE AREe] dE #4ke] w2 S
Hl W 3l7] 913 Levene's test® A, FAlo] FH

analysis of variance(ANOVA)E A A3t f2o]do] #zhy

= AYTS Zol7] $13ke] Dunnett's t-testE A A&t}

A FAARF
(1) AP4E(Table 1)
AF kg T 1,000mg(Fod Az 10 m/kg BW.)S mggon o Ay Foja di=e] k.

G RO Abgelsh HASA o} AE AWHe Brbs st

(2) A=A Table 2—- Table 3)
Ao AT Fof Ao} o] AlE H 7|7HE B APEEAS Fo

ofzol A £ AlgEdel 23 Hold S g vERA @it

o
4
I
it
o

(3) AlzHsk(Figure 1)
AE A 7IZES Beke] d=e] - BE HATAA, 2 7 el oA e AlewEs

JERA ersre.

s

) Atm 9 27 HSk(Figure 2, Figure 3)

% sl UERA e

(5) &oF 27 27(Table 4)(Figure 4 — Figure 10 - 7] Abd fE-sfd-g2F AA = H5 ot
~doA 5 HEe Are JEAZ 3d AR 7 )

A AEE= Tl E Ad=de] 45 g A Fojol 7|ghvar AbR o A= ow g
o] U]_S
7 gl dl

N

(6) A7)%A (Table 5 - Table 8)
A AEFEL FAoA B AlFdEA] 457 WHe A3 Fojo| 7|1dtt}al AR A= oy st

Frolg wa YA Wk wEEA g,

=

(7) @A slsta Ws(Table 9 - Table 10)
G- BE AATH dixae] FAREIAQd ArbelA 4 awE ATl 1000
mg/kgwroll Al thE o] vl Al glucosed #od e F7HF UERET
e A e FolA Fm oEAQ EFo] YEA| ekgkan, AR AA 7
3 W3l UehA] i o Mol AYPEA Foo 7Qds Aom A4 £ glddth
7EF B AP EH Fojo]| |ddt)al ALREE ojuwd foed et dqasiehAl wEs
AQHA ket

(8) dofsla W3l (Table 11 — Table 12)

N
ot A
S
S
~
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400
350
300 -
§ 250 A —il— Male 0 mg/kg
o0
—&— Male 250 mg/kg
200 -
—&— Male 500 mg/kg
150 -
—X— Male 1000 mg/kg
100
0 1 7 14 21 28
day
240 T
220 A
200
180 A
g
£
0 —— Female 0 mg/kg
160 A
—&— Female 250 mg/kg
140 -
—&— Female 500 mg/kg
120
—XK— Female 1000 mg/kg
100
0 1 7 14 21 28
day

Fig. 1. Changes in body weight of SD-rat treated with test materials 4 weeks. Data are expressed
as mean £ SD (n = 5).
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29 T~
27 A T
25 A
23 A
£
«
&
21 A 1
—— Male 0 mg/kg
19 —o— Male 250 mg/kg
—&— Male 500 mg/kg
17 A
—X— Male 1000 mg/kg
15
0 7 14 21
day
25 7
20 A
15
g
;:5” —- Female 0 mg/kg
10
—€— Female 250 mg/kg
—&— Female 500 mg/kg
5 -
—X— Female 1000 mg/kg
0
0 7 14 21
day

Fig. 2. Changes in food consumption level of SD-rat treated with test materials 4 weeks. Data are

expressed as mean £ SD (n = 5).
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55 7

50

45 -
40 -
35 -
30 -

£
£
o0
)5 —— Male 0 mg/kg
—&— Male 250 mg/kg
20 A
—A— Male 500 mg/kg
15 A
—X— Male 1000 mg/kg
10
0 7 14 21
day
45 T
40 A
35 T
30 A
£
£
<V]
25 1
—l—Female 0 mg/kg
20 A
—4— Female 250 mg/kg
15 A —&— Female 500 mg/kg
—X— Female 1000 mg/kg
10
0 7 14 21
day

Fig. 3. Changes in water consumption level of SD rat treated with test materials 4 weeks. Data are

expressed as mean £ SD (n = 5).

_72_



Table 1. Mortality in SD rats administered orally with test materials for 4 weeks

Dose Final Mortality
Animal species Group Total mortality(%o)
(mg/kg) Male Female
1,000 0/5 0/5 0
Test materials 500 0/5 0/5 0
Rats
250 0/5 0/5 0
Control 0 0/5 0/5 0
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Table 2. Clinical findings in male SD rats administered orally with test materials for 4 weeks

Dose
Treatment day (mg/kg)
1000 500 250 0 (Control)

1 day

No. of observations 5 5 5 5

No gross findings 5 5 5 5
2 day

No. of observations 5 5 5 5

No gross findings 5 5 5 5
3 day

No. of observations 5 5 5 5

No gross findings 5 5 5 5
4 day

No. of observations 5 5 5 5

No gross findings 5 5 5 5
5 day

No. of observations 5 5 5 5

No gross findings 5 5 5 5
6 day

No. of observations 5 5 5 5

No gross findings 5 5 5 5
7 day

No. of observations 5 5 5 5

No gross findings 5 5 5 5
8 day

No. of observations 5 5 5 5

No gross findings 5 5 5 5
9 day

No. of observations 5 5 5 5

No gross findings 5 5 5 5
10 day

No. of observations 5 5 5 5

No gross findings 5 5 5 5
11 day

No. of observations 5 5 5 5

No gross findings 5 5 5 5
12 day

No. of observations 5 5 5 5

No gross findings 5 5 5 5
13 day

No. of observations 5 5 5 5

No gross findings 5 5 5 5
14 day

No. of observations 5 5 5 5

No gross findings 5 5 5 5
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Dose (mg/kg)

Treatment day
1000 500 250 0 (Control)

15 day

No. of observations 5 5 5 5

No gross findings 5 5 5 5
16 day

No. of observations 5 5 5 5

No gross findings 5 5 5 5
17 day

No. of observations 5 5 5 5

No gross findings 5 5 5 5
18 day

No. of observations 5 5 5 5

No gross findings 5 5 5 5
19 day

No. of observations 5 5 5 5

No gross findings 5 5 5 5
20 day

No. of observations 5 5 5 5

No gross findings 5 5 5 5
21 day

No. of observations 5 5 5 5

No gross findings 5 5 5 5
22 day

No. of observations 5 5 5 5

No gross findings 5 5 5 5
23 day

No. of observations 5 5 5 5

No gross findings 5 5 5 5
24 day

No. of observations 5 5 5 5

No gross findings 5 5 5 5
25 day

No. of observations 5 5 5 5

No gross findings 5 5 5 5
26 day

No. of observations 5 5 5 5

No gross findings 5 5 5 5
27 day

No. of observations 5 5 5 5

No gross findings 5 5 5 5
28 day

No. of observations 5 5 5 5

No gross findings 5 5 5 5
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Table 3. Clinical findings in female SD rats administered orally with test materials for 4 weeks

- : No abnormality was detected

Dose
Treatment day (mg/kg)
1000 500 250 0 (Control)

1 day

No. of observations 5 5 5 5

No gross findings 5 5 5 5
2 day

No. of observations 5 5 5 5

No gross findings 5 5 5 5
3 day

No. of observations 5 5 5 5

No gross findings 5 5 5 5
4 day

No. of observations 5 5 5 5

No gross findings 5 5 5 5
5 day

No. of observations 5 5 5 5

No gross findings 5 5 5 5
6 day

No. of observations 5 5 5 5

No gross findings 5 5 5 5
7 day

No. of observations 5 5 5 5

No gross findings 5 5 5 5
8 day

No. of observations 5 5 5 5

No gross findings 5 5 5 5
9 day

No. of observations 5 5 5 5

No gross findings 5 5 5 5
10 day

No. of observations 5 5 5 5

No gross findings 5 5 5 5
11 day

No. of observations 5 5 5 5

No gross findings 5 5 5 5
12 day

No. of observations 5 5 5 5

No gross findings 5 5 5 5
13 day

No. of observations 5 5 5 5

No gross findings 5 5 5 5
14 day

No. of observations 5 5 5 5

No gross findings 5 5 5 5
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Dose (mg/kg)

Treatment day
1000 500 250 0 (Control)

15 day

No. of observations 5 5 5 5

No gross findings 5 5 5 5
16 day

No. of observations 5 5 5 5

No gross findings 5 5 5 5
17 day

No. of observations 5 5 5 5

No gross findings 5 5 5 5
18 day

No. of observations 5 5 5 5

No gross findings 5 5 5 5
19 day

No. of observations 5 5 5 5

No gross findings 5 5 5 5
20 day

No. of observations 5 5 5 5

No gross findings 5 5 5 5
21 day

No. of observations 5 5 5 5

No gross findings 5 5 5 5
22 day

No. of observations 5 5 5 5

No gross findings 5 5 5 5
23 day

No. of observations 5 5 5 5

No gross findings 5 5 5 5
24 day

No. of observations 5 5 5 5

No gross findings 5 5 5 5
25 day

No. of observations 5 5 5 5

No gross findings 5 5 5 5
26 day

No. of observations 5 5 5 5

No gross findings 5 5 5 5
27 day

No. of observations 5 5 5 5

No gross findings 5 5 5 5
28 day

No. of observations 5 5 5 5

No gross findings 5 5 5 5
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Table 4. Gross Findings of necropsy in SD male rats administered orally with test materials

Sex Male Female
Organ
Dose(mg/kg B.W.) 2,000 Control 2,000 Control
. No. of observations 5 5 5 5
Brain )
No gross findings 5 5 5 5
. No. of observations 5 5 5 5
Kidney-Left .
No gross findings 5 5 5 5
. . No. of observations 5 5 5 5
Kidney-Right .
No gross findings 5 5 5 5
No. of observations 5 5 5 5
Heart .
No gross findings 5 5 5 5
No. of observations 5 5 5 5
Lung .
No gross findings 5 5 5 5
No. of observations 5 5 5 5
Spleen .
No gross findings 5 5 5 5
. No. of observations 5 5 5 5
Liver .
No gross findings 5 5 5 5
No. of observations 5 5 5 5
Stomach ]
No gross findings 5 5 5 5
. No. of observations 5 5 5 5
Intestine .
No gross findings 5 5 5 5
No. of observations 5 5 5 5
Pancreas .
No gross findings 5 5 5 5
Adrenal gland No. of observations 5 5 5 5
(left) No gross findings 5 5 5 5
Adrenal gland No. of observations 5 5 5 5
(right) No gross findings 5 5 5 5
o No. of observations 5 5 5 5
Pituitary gland .
No gross findings 5 5 5 5
. No. of observations 5 5 5 5
Testis-L .
No gross findings 5 5 5 5
. No. of observations 5 5 5 5
Testis-R .
No gross findings 5 5 5 5
No. of observations 5 5 5 5
Other organs .
No gross findings 5 5 5 5

NO : No. of observations
NGF : No gross findings
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Table 5. Absolute organ weight in male SD-rats administered orally with test materials

(Unit : g)

Organs

Dose (mg/kg)

1000

500

250

0 (control)

Final weights

Testis-L

Testis-R

Epidermidis-L

Epidermidis-R

Spleen

Liver

Adrenal-L

Adrenal-R

Kidney-L

Kidney-R

Thymus

Heart

Thyroid

Lung

Brain

316.938 + 19.760

1.825 + 0.056

1.865 + 0.090

0.494 + 0.027

0.481 + 0.019

0.704 + 0.102

9916 + 1.234

0.019 + 0.006

0.022 + 0.004

1.107 + 0.066

1.123 + 0.091

0.513 + 0.099

1.191 + 0.116

0.130 + 0.017

1.551 £ 0.121

1.820 + 0.060

321.866 + 20.474

1.816 += 0.155

1.848 + 0.161

0.507 + 0.034

0.502 + 0.021

0.701 + 0.076

10.362 + 1.226

0.023 + 0.004

0.030 + 0.013

1.161 £ 0.113

1.178 £ 0.069

0.512 + 0.076

1.158 £ 0.082

0.134 + 0.012

1.456 + 0.100

1.842 £+ 0.027

313.256 + 9.750

1.766 + 0.076

1.774 + 0.092

0.484 + 0.029

0.482 + 0.035

0.634 + 0.077

9.521 £ 0.291

0.020 + 0.002

0.020 + 0.002

1.166 = 0.031

1.182 + 0.038

0.529 + 0.078

1.112 + 0.073

0.115 + 0.016

1.439 + 0.066

1.852 + 0.065

327.694 + 16.599

1.828 + 0.091

1.830 + 0.089

0.456 + 0.039

0.457 + 0.032

0.658 + 0.078

10.259 + 1.089

0.025 + 0.004

0.024 + 0.003

1.174 + 0.076

1.190 + 0.060

0.504 + 0.072

1.147 £ 0.107

0.133 + 0.017

1.515 £ 0.136

1.808 + 0.037
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Table 6. Absolute organ weight in female SD-rats administered orally with test materials

(Unit : g)
Dose (mg/kg)
Organs
1000 500 250 0 (control)

Final weights 197.478 + 11.405 195.136 + 4.077 191.370 + 13.833 194.328 £ 9.276
Uterus 0.628 + 0.375 0.559 + 0.284 0.558 £ 0.114 0.771 + 0.301
Obary-L 0.058 + 0.012 0.062 £+ 0.009 0.062 + 0.013 0.059 + 0.009
Obary-R 0.057 £+ 0.011 0.059 + 0.002 0.063 + 0.012 0.060 + 0.013
Spleen 0.547 + 0.038 0.529 + 0.062 0.551 + 0.083 0.509 + 0.095
Liver 5.743 + 0.376 5.711 + 0.305 5.384 + 0.509 5.548 + 0.583
Adrnal-L 0.027 + 0.006 0.028 + 0.002 0.029 £ 0.005 0.031 + 0.004
Adrnal-R 0.029 + 0.007 0.028 + 0.002 0.029 + 0.002 0.028 + 0.002
Kidney-L 0.674 + 0.021 0.709 + 0.047 0.687 + 0.082 0.680 + 0.040
Kidney-R 0.697 + 0.030 0.706 + 0.054 0.691 + 0.038 0.654 + 0.043
Thymus 0.381 + 0.043 0.322 + 0.050 0.333 + 0.025 0.335 + 0.050
Heart 0.783 + 0.053 0.773 + 0.038 0.785 + 0.058 0.803 + 0.041
Thyroid 0.094 + 0.018 0.080 + 0.032 0.087 + 0.026 0.102 + 0.009
Lung 1.138 + 0.047 1.163 + 0.037 1.171 + 0.064 1.183 + 0.106
Brain 1.691 + 0.046 1.743 + 0.073 1.682 + 0.063 1.702 + 0.038
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Table 7. Relative organ weight in male SD-rats administered orally with test materials

(Unit : %)
Dose (mg/kg)
Organs
1000 500 250 0 (control)

Testis-L 0.577 £ 0.031 0.565 + 0.046 0.564 + 0.035 0.558 + 0.024
Testis-R 0.590 + .038 0.574 + 0.038 0.567 + 0.043 0.559 + 0.030
Epidermidis-L 0.156 + 0.009 0.158 + 0.015 0.154 + 0.007 0.139 + 0.009
Epidermidis-R 0.152 + 0.014 0.157 + 0.013 0.154 + 0.012 0.140 £ 0.010
Spleen 0.222 + 0.028 0.218 + 0.014 0.203 £ 0.026 0.201 + 0.023
Liver 3.122 + 0.242 3.211 £ 0.181 3.041 + 0.118 3.126 + 0.218
Adrnal-L 0.006 £ 0.002 0.007 £ 0.001 0.006 = 0.000 0.008 + 0.001
Adrnal-R 0.007 £ 0.001 0.009 + 0.004 0.006 + 0.001 0.007 + 0.001
Kidney-L 0.350 = 0.021 0.361 + 0.025 0.373 £ 0.021 0.358 + 0.017
Kidney-R 0.354 + 0.022 0.366 + 0.011 0.377 + 0.015 0.363 + 0.013
Thymus 0.163 £ 0.035 0.160 + 0.026 0.168 + 0.021 0.154 + 0.019
Heart 0.375 £ 0.015 0.360 + 0.006 0.355 = 0.014 0.350 + 0.024
Thyroid 0.041 £ 0.005 0.042 £ 0.004 0.037 £ 0.005 0.041 + 0.005
Lung 0.489 + 0.014 0.453 + 0.024 0.459 = 0.014 0.464 + 0.058
Brain 0.576 + 0.042 0.574 + 0.042 0.591 + 0.019 0.552 + 0.022
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Table 8. Relative organ weight in female SD-rats administered orally with test materials

(Unit : %)
Dose (mg/kg)
Organs
1000 500 250 0 (control)

Uterus 0.311 £ 0.171 0.287 + 0.149 0.293 + 0.065 0.399 + 0.158
Obary-L 0.029 + 0.005 0.032 £ 0.004 0.032 + 0.006 0.030 + 0.004
Obary-R 0.029 + 0.005 0.030 + 0.001 0.033 £ 0.005 0.031 £ 0.006
Spleen 0.278 + 0.026 0.272 + 0.036 0.289 £ 0.040 0.261 + 0.038
Liver 2.909 + 0.120 2.926 + 0.117 2.810 + 0.081 2.853 + 0.243
Adrnal-L 0.014 + 0.003 0.014 £ 0.001 0.015 £ 0.002 0.016 + 0.002
Adrnal-R 0.015 £ 0.003 0.014 £ 0.001 0.015 £ 0.001 0.015 + 0.001
Kidney-L 0.342 + 0.020 0.363 + 0.021 0.358 + 0.022 0.351 + 0.024
Kidney-R 0.353 = 0.014 0361 + 0.023 0.362 + 0.014 0.337 + 0.022
Thymus 0.193 = 0.014 0.165 + 0.023 0.175 £ 0.019 0.172 £+ 0.021
Heart 0.397 + 0.036 0.396 + 0.015 0.410 = 0.010 0.413 + 0.023
Thyroid 0.048 + 0.008 0.041 £ 0.017 0.045 + 0.013 0.052 + 0.004
Lung 0.577 £ 0.016 0.596 + 0.019 0.613 £+ 0.034 0.608 + 0.035
Brain 0.859 + 0.059 0.893 + 0.032 0.881 + 0.039 0.878 + 0.054
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Table 9.

weeks

Biochemical serum values in male SD-rats administered orally with test materials for 4

Items

Dose (mg/kg)

1000

500

250

0 (control)

Albumin (g/dl)

ALP (IU/L)

Calcium (mg/dl)

Creatinine (mg/dl)

Glucose (mg/dl)

AST (IUL)

ALT (IUL)

LDH (U/L)

Phosphorous (mg/dl)

T-Bilirubin (mg/dl)

Cholesterol (mg/dl)

T-Protein (g/dl)

Triglyceride (mg/dl)

BUN (mg/dl)

3.78 £ 0.33

299.58 + 43.37

10.12 = 0.90

042 + 0.04

108.22 + 9.24

102.82 + 19.38

48.78 £ 7.14

706.66 + 197.95

7.16 £ 0.17

0.01 = 0.01

89.24 + 13.52

6.26 £ 0.63

4792 + 13.58

21.68 + 2.50

3.78 £ 0.79

332.18 + 65.65

9.58 £ 1.42

042 + 0.04

109.00 + 10.22

88.06 £ 21.34

4492 + 7.53

598.76 + 285.02

6.70 £ 0.96

0.01 = 0.01

90.62 = 11.2

6.26 £ 0.77

4436 + 5.44

22.80 + 2.67

3.44 + 0.35

29244 + 51.76

8.16 = 0.92

0.36 £ 0.05

101.14 + 8.65

95.44 + 10.44

41.70 + 6.01

985.48 + 234.37

6.64 £ 0.84

0.01 £ 0.01

73.02 £ 12.03

5.44 + 0.72

48.84 + 9.82

20.70 + 2.00

3.86 £ 0.18

359.68 + 64.53

9.34 £ 0.32

0.44 + 0.05

95.74 + 9.19

127.34 + 34.70

49.14 + 7.38

1342.02 + 600.98

7.20 £ 0.78

0.01 = 0.01

84.44 + 7.04

6.24 £ 0.25

48.48 + 6.44

23.42 + 2.26

Results are mean = S.D.(n=5).

ALP; alkaline phosphatase, ALT;

nitrogen in blood, LDH; lactate dehydrogenase

alanine aminotransferase,
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Table 10. Biochemical serum values in female SD-rats administered orally with test materials for 4

weeks

Items

Dose (mg/kg)

1000

500

250

0 (control)

Albumin (g/dl)

ALP (IU/L)

Calcium (mg/dl)

Creatinine (mg/dl)

Glucose (mg/dl)

AST (IU/L)

ALT (IU/L)

LDH (U/L)

Phosphorous (mg/dl)

T-Bilirubin (mg/dl)

Cholesterol (mg/dl)

T-Protein (g/dl)

Triglyceride (mg/dl)

BUN (mg/dl)

4.18 £ 0.11

200.64 + 33.31

9.88 £ 0.35

0.54 + 0.05

115.28 + 11.48*

123.94 + 27.39

40.36 = 9.14

935.22 + 545.41

6.72 £ 047

0.02 = 0.01

95.20 + 7.33

6.12 £ 040

25.58 + 9.02

25.78 + 3.50

422 + 0.34

182.70 + 20.16

10.02 £ 1.22

0.54 + 0.15

112.10 £ 25.40

150.76 + 38.21

38.10 £ 6.26

1653.12 + 645.54

6.46 £ 0.80

0.02 = 0.01

91.40 + 3.71

6.18 £ 0.61

25.02 + 11.64

24.24 + 3.99

3.76 £ 0.32

207.70 + 50.89

8.36 + 0.87

0.44 + 0.09

78.64 + 9.53

133.70 + 45.03

38.52 + 10.34

1637.58 + 728.69

5.84 + 1.02

0.01 = 0.01

86.52 + 15.77

548 + 1.43

20.56 + 4.19

23.78 + 4.74

3.92 £ 0.16

236.96 £ 59.29

9.16 + 0.44

0.46 + 0.05

86.98 + 8.79

110.10 + 15.63

38.88 = 7.14

1292.68 + 661.06

6.12 £ 0.76

0.01 = 0.01

93.22 + 17.08

6.04 £ 0.33

25.94 + 14.32

21.80 + 2.09

* Significant differences as compared with control : p < 0.05.
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Table 11. Hematology in male SD-rats administered orally with test materials for 4 weeks

Dose (mg/kg)
Items
1000 500 250 0 (control)
WBC (x10°cells/xf) 7.79 + 0.87 7.51 £ 1.13 8.63 + 0.81 6.39 + 2.12
RBC (x10°cell/xf) 8.55 + 0.25 8.44 + 0.36 8.40 + 0.27 8.50 + 0.28
HGB (g/dL) 16.32 + 0.33 16.06 + 0.65 15.98 + 0.69 16.32 + 0.37
HCT (%) 46.86 + 0.90 46.82 + 1.79 4598 + 1.76 47.66 + 0.64
MCV (fL) 5484 + 1.22 55.50 + 1.21 5472 £ 091 56.10 £ 1.79
MCH (pg) 19.14 + 0.67 19.04 + 0.44 19.04 + 0.30 19.18 £ 0.42
MCHC (g/dL) 34.86 + 0.62 34.28 + 0.15 34.80 + 0.44 34.22 + 0.99

PLT (x10°cells/xf)

Neu (%)

Lym (%)

Mono (%)

Eos (%)

Baso (%)

1387.80 + 111.44

9.56 £ 2.59

8522 £ 2.49

3.18 £ 0.38

0.66 = 0.11

0.14 £+ 0.05

1362.80 + 168.11

10.92 £ 2.36

82.84 + 5.25

2.50 = 0.70

0.66 = 0.18

0.12 = 0.04

1354.00 + 128.17

9.94 + 2.00

84.76 + 2.51

3.14 £ 0.21

0.76 £ 0.18

0.16 £ 0.05

1167.00 + 112.81

12.96 £ 1.97

80.98 + 3.85

240 £ 0.70

0.74 + 0.13

0.08 = 0.04
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Table 12. Hematology in female SD-rats administered orally with test materials for 4 weeks

Dose (mg/kg)
Items
1000 500 250 0 (control)
WBC (x10°cells/xf) 526 + 1.00 481 + 0.88 478 + 0.97 483 + 0.64
RBC (x10°cell/xf) 8.17 + 0.09 8.37 + 0.37 8.57 £ 0.24 8.38 + 0.22
HGB (g/dL) 1542 + 0.33 15.80 + 0.41 15.68 + 0.36 16.02 + 0.19
HCT (%) 42.52 + 0.43 44.14 £ 1.16 4430 + 1.20 45.12 + 0.78
MCV (fL) 52.06 + 0.54 52.80 + 1.30 51.68 + 1.07 53.92 + 0.97
MCH (pg) 18.92 + 0.37 18.88 + 0.58 18.32 £+ 0.63 19.24 + 0.30
MCHC (g/dL) 36.30 £ 0.46 35.78 £ 0.34 35.38 £ 0.72 35.68 + 0.18
PLT (x10°cells/xf) 1454.60 + 152.57 1372.80 + 168.23 1445.20 £ 191.56 1268.80 + 239.64
Neu (%) 13.06 + 2.41 15.46 + 8.87 11.56 + 2.42 10.34 + 4.07
Lym (%) 81.18 + 3.47 79.26 £ 7.71 83.28 + 2.07 83.76 + 4.09
Mono (%) 3.02 + 1.28 3.10 + 1.51 2.84 + 0.72 3.46 + 0.48
Eos (%) 0.98 + 0.36 0.54 + 0.28 0.76 + 0.25 0.86 + 0.39
Baso (%) 0.10 + 0.00 0.10 + 0.10 0.20 £+ 0.10 0.10 + 0.07
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Table 13. Coagulation time in SD-rats administered orally with test materials for 4 weeks

Sex/dose(mg/kg B.W)

Items

PT (sec) aPTT (sec)
1000 13.30 £ 0.52 16.78 £ 1.20
500 12.84 £ 0.71 16.98 £+ 1.67
Male
250 13.04 £ 0.71 17.30 £ 1.67
0 12.48 = 0.64 16.62 = 0.74
1000 13.28 = 0.54 17.14 £ 1.67
500 13.42 = 0.90 18.56 £ 1.73
Female
250 13.52 £ 0.65 18.28 £ 2.38
0 13.32 £ 0.60 17.16 £ 1.92
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Table 14. Urine analysis results in SD-rats administered orally with test materials for 4 weeks

Tte Sex Male Female
ms Dose (rg/kg) 1000 500 250 0 1000 500 250
. 1.000
i‘;jif; 1.005 2 1 1 2
1.010 2 3 3 1 1 2 3 1
1.015 4 6 5 7 7 4 5
1.020 2 1 1 2 1 2 2
1.025
1.030
pH 5
6 4 2 4 2 1 2
7 5 5 7 4 7 7 6
8 4 1 1 2 1 2 2
9
Leukocytes neg 9 7 6 6 8 9 9
(leuko/pl) 10-25 1 3 4 4 2 1 1
75
500
Nitrite neg 7 9 9 10 8 7 8 7
pos 3 1 1 2 3 2 3
Protein neg 8 10 9 10 9 7 8 8
(mg/dl) 30 2 1 1 2 2 2
100 1
500
Glucose normal 8 10 9 6 6 7 9
(mg/dl) 50 2 1 4 3 3 1
100 1
300
1000
Ketone neg 8 3 8 9 8 9 8
+ 2 7 2 1 2 1 2
++
o
Urobilinogen normal 5 9 8 6 7 8 7
(mg/dl) 1 4 1 2 4 2 1 3
4 1 1 1
8
12
Bilirubin neg 7 9 7 7 8 9 9
(mg/dl) + 3 1 3 3 2 1 1
++
o
Blood neg 6 6 6 7 8 7 7
(Ery/ L) 5-10 4 4 4 3 2 3 3
50
250
Hgb neg 7 8 9 9 9 7 6
(Ery/ L) 10 3 2 1 1 1 3 3
50
250

(A; male 0 mg/kg, B; male 1000 mg/kg, C; female 0 mg/kg, D; female 1000 mg/kg)
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Fig. 4. Histopathological finding of liver from SD male rat treated with test materials 4 weeks. No
lesion was observed. Hematoxylin and Eosin (H & E). x 100.

(A; 0 mg/kg, B; 1000 mg/kg)

Fig. 5. Histopathological finding of kidney from SD male rat treated with test materials 4 weeks. No
lesion was observed. Hematoxylin and Eosin (H & E). x 100.

(A; 0 mg/kg, B; 1000 mg/kg)

_89_



Fig. 6. Histopathological finding of brain from SD male rat treated with test materials 4 weeks. No
lesion was observed. Hematoxylin and Eosin (H & E). x 100.

(A; 0 mg/kg, B; 1000 mg/kg)

Fig. 7. Histopathological finding of spleen from SD male rat treated with test materials 4 weeks. No 1
esion was observed. Hematoxylin and Eosin (H & E). x 100.

(A; 0 mg/kg, B; 1000 mg/kg)
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Fig. 8. Histopathological finding of lung from SD male rat treated with test materials 4 weeks. No
lesion was observed. Hematoxylin and Eosin (H & E). x 100.

(A; 0 mg/kg, B; 1000 mg/kg)

Fig. 9. Histopathological finding of testis from SD male rat treated with test materials 4 weeks. No
lesion was observed. Hematoxylin and Eosin (H & E). x 100.

(A; 0 mg/kg, B; 1000 mg/kg)



Fig. 10. Histopathological finding of heart from SD male rat treated with test materials 4 weeks. No
lesion was observed. Hematoxylin and Eosin (H & E). x 100.

(A; 0 mg/kg, B; 1000 mg/kg)

Fig. 11. Histopathological finding of thymus from SD male rat treated with test materials 4 weeks. No
lesion was observed. Hematoxylin and Eosin (H & E). x 100.

(A; 0 mg/kg, B; 1000 mg/kg)
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Fig. 12. Histopathological finding of ovary from SD female rat treated with test materials 4 weeks.
No lesion was observed. Hematoxylin and Eosin (H & E). x 100.

(A; 0 mg/kg, B; 1000 mg/kg)

Fig. 13. Histopathological finding of thyroid gland from SD male rat treated with test materials 4 wee
ks. No lesion was observed. Hematoxylin and Eosin (H & E). x 100.

(A; 0 mg/kg, B; 1000 mg/kg)
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(2) Zymosan =4 95 EHd A9 JGBY d5 AAZE

5 &<k Aol ®Wske= gllon® AlnvE 540 gles Felskaial (Fig. 1), JGBE ot
HAl dnpeke] F=AE A A3 zymosant Fo{ gk ol wlE] JGBE Fodk wo] v % 4%@
FAZ #FAES Feddnt (Fig. 2). 59 % mouseE F-73te] pLN (popliteal
lymph node, & H%<9] Hx4)e] ¥AE &A% Ay zymosan ol Y3 JGBT o] v&%
&Aoo R FARAE Ao EZMN JGBO FAF &S AX FAE F AU (Fig. 3).
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Fig. 1. Cytotoxicity of JGB.

Mice were injected 1p. with JGB dissolved in 200 pxf saline 30 min prior to an injection of
60 pg zvmosan in 50 pxf saline into the right hind footpad. JGB was injected on days 0, 1,
2, 3, 4, and 5 after zymosan injection into footpad. Body weight was serially measured

during the experimental period at every 5 days.
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Fig. 2. Effects of JGB on zymosan—induced footpad edema.

Mice were injected 1p. with JGB dissolved in 200 pxf saline 30 min prior to an injection of
60 pg zvmosan in 50 pxf saline into the right hind footpad. JGB was injected on days 0, 1,
2, 3, 4, and 5 after zymosan injection into footpad. Inside 5 all every 24 hours, footpad
thickness was measured. The increase in footpad thickness was calculated by subtracting

the thickness of the left, from that of right hind footpad.
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Fig. 3. JGB inhibited zymosan-induced inflammation in mice.

Mice were injected 1p. with JGB dissolved in 200 pxf saline 30 min prior to an injection of
60 pg zvmosan in 50 pxf saline into the right hind footpad. JGB was injected on days 0, 1,
2, 3, 4, and 5 after zymosan injection into footpad. The popiteal lymph node was excised

and weighed. Each column shows the mean + S.E.M. of 4 mice. *p < 0.05.
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(3) pLN (popliteal lymph node)ol A ¢ T AlE B AE2] v &(AE F3 )
thek JGBe <3k

(7 Mxe] #3138 B4E FA4E =47 (FACS calibur flow cytometer)E ©]-&3 vl A%
(1x10° cells/m)E 0.5% BSA/PBSZ A A& 4Z20e AAsy ddZE 47 So7 50
°] 0.5% BSA/PBSE il 4 °CollA 2083 AA3kaieh 500 o] 0.5% BSA/PBSE TthA] Al
gk & 500 pee] BSA/PBSE ¥ i AEAZT o8 +42 WinMDI soft wareE ©]-& 3}
of Al Y3}SATt.

(4) Zymosang g3t & Xy sx] e o MlE] T celle] w]&o] 70%°lA 40%= 7
23ta AA o E B celle] H&ES 24%° A 54%E 718l Zymosans @ & JGBE
e S TR EANOE T celld] W& 43%, 50% L¥] 3 55% = F7tslal B cell?] H|
2 50%, 46% 1E]al 39% = #Hashe QIS th(Fig. 4).

Zymosan + Sample (mg/kg)

10 30 100

B220-PE

1 "m—-'—L“ e

FLaH

CD3-APC

Fig. 4. Flow cytometry of popliteal lymph node from JGB-injected mice.

Mice were injected 1p. with JGB dissolved in 200 pxf saline 30 min prior to an injection of
60 pg zvmosan in 50 pxf saline into the right hind footpad. JGB was injected on days 0, 1,
2, 3, 4, and 5 after zymosan injection into footpad. After this period, pLN cells were
separated and stained with mAbs to identify the CD4+ or B220+ cells in a FACScan flow
cytometer, as described in Material and methods. Figure shows a typical result obtained

from two different experiments, with four mice.
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(4) pLN (popliteal lymph node)el A o] T M X B A|3¥2] <2 (proliferation)el
3k JGBS] 3k

(7B pLN cell’& 1x10° cells/mie] HEZ 2 5 95welld] 200 w2 BF3-9c)h 1 ug/mle) =
2 LPS9 ConAE AHlste] €443 A1zl B Alxzet T Axe 5248 AT 37 °C Wl
A7 e 4 A|ZF vl 5 thymidines 1 puCi/well®] sE== X8 sdlar vpa

harvesterE ©| &3}l glass fiber filterol] harvest 3l¢] 2A17F 5ot AxAZ T 7122471 glass

—
o0
0
=
=)

=
o2
o
@]

@)

=

fiber filterE sample bagel 2ol % scintillation cocktailZ filterE & 0] A Fal A3t
Gt} o] glass fiber filterE beta counterE ©]-83}o] AlX 2] DNA U
& SA AT

HU
EQ
)
o
>~
o
ol
lo
o2

(4}) Mousedl A pLN-& #2]3lo] Mxe] B Mt T MxEe S22 JGB7F oWl d¢Fs T+
2l FAsA . ¢4 pLNS #2l8 Axs2ls &3 A JGBE HsdS W = &
202 zymosans g3 o] vl AE F2o] AAHE FA3dtsdvl (Fig. 5A). LPS$
ConAE A7t Hels B A2 T AxE @43t A A 449 AMEFAE g3 23 B A
X9k T AX 5 JGBo 93] s ojEqoz HxF2ol JAE-S st vh(Fig. 5B).

1,500
10,000 A
1,000 4
=
o
= 5,000 -
500 -
0 - 0 A
Invivo - zymosan - + + + + S 2 ey gk ah B
Invivo - sample (mg/kg) - = 10 30 100 - - 10 30100 - - 10 30100
In vitro - boosting No boosting - LPSboosting - ConAboosting

Fig. 5. Proliferative capacity of popiteal lymph node from JGB-injected mice.

Popiteal lymph node cells measured incorporation of [3H]thymidine into replicating cells(A).
Also, popiteal lymph node cells were stimulated with mitoen from ConA or LPS, and the
incorporation of [3H]thymidine into replicating cells was measured(B). Statistically

significant difference: P < 0.05.
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(5) pLNoll A &) A5/ APl E7E] A Ed 3 MAPKinase Aladg 7 =
gk JGBS] A&

N

(7b) Mousedll 4] #2]3 pLNE& A F2|sto] 7k & 2 x 10° cells®] %2 %¥ § PBSE
3 A2 8tal TRIZOL reagent® ©|&3o] RNAE #2330t RNA 0.3 ugs o]-83)o]
cDNAE 42 °ColA 60+, 94 °CellA 53k sHAskalvh el ¢DNA 309t 10 pMe]
primerE ©|%3}4] polymerase chain reaction (PCR)E 383} t}. Primerv}t} annealing -
TE 54 °C T 58 °C Atol= Y2 A 3} Al b-actine annealing 55 54 °C= 25 cycle 43
3ttt PCR A E-& 1% agarose geloll 8 2 loading3t 3 50VE A7)9% vk ¢ a
sequencey US3 79k} b-actin ; sense : 5'-TGG AAT CCT GTG GCA TCC ATG
AAAC-3’, antisense @ 5'-TAA AAC GCA GCT CAG TAA CAG TCC G-3', TNF-a ;
sense @ O'-AGG TTC TGT CCC TTT CAC TCA CTG-3’, antisense : 5'-AGA GAA CCT
GGG AGT AGA CAA GGT A-3', IFN-a ; sense @ H'-TCT GAT GCA GCA GGT
GGG-3', antisense : 5'-AGG GCT CTC CAG ACT TCT GCT CTG-3’, INF-b ; sense :
o'-CCA CAG CCC TCT CCA TCA ACT ATA AGC-3’, antisense @ 5'-AGC TCT TCA
AGT GGA GAG CAG TTG AGG-3’, IFN-1 ; sense : 5'-AGC GGC TGA CTG AAC TCA
GAT TGT AG-3’, antisense : 5'-GTC ACA GTT TTC AGC TGT ATA GGG-3', IL-1b ;
sense ! 5'-ATG GCA ATG TTC CTG AAC TCA ACT-3', antisense : 5'-CAG GAC AGG
TAT AGA TTC TTT CCT TT-3', IL-2 ; sense : 5'-CTT GCC CAA GCA GGC CAC
AG-3', antisense : 5'-GAG CCT TAT GTG TTG TAA GC-3', IL-4 ; sense : 5'-GAA
TGT ACC AGG AGC CAT ATC-3, antisense @ 5'-CTC AGT ACT ACG AGT AAT
CCA-3', iNOS ; sense @ b'-CCT TCC GAA GTT TCT GGC AGC AGC-3', antisense :
o'-GGC TGT CAG AGC CTC GTG GCT TTG G-3'

() By AEE PBSE A& & total lysis bufferE o] &3te] & @wlzS do] ERK,
JNK Ziejar P38e] AlZel od <ibst AEE sk dA#Fe] dids SDS-gel
loading buffere} &33ste] 95 °CollA 583 7FE3te] E&4d3% Al7]3L SDS-polyacrylamide
gels o] &3l W79 %S AAEHTE 283l SDS-polyacrylamide gel& 70VelA] 100 &7+
PVDF membrane®. % ©o|-&A]7]aL 5% skim milkel| 4] 1A]%F bloking 3ttt 43 AE 24
A ZE Fok Wk Al 7IaL 1X TTBS £ 02 A &3 & primary-specific secondary antibodyZ

2A17F B Whe A7) A A A mhAH e 2 membranes ECL §4o2 wWH&A7|a 7p7)

(t}h) MouseE F-73to], 23 pLNo|A RNAE Mo 3 o= A& cytokine FAA 43S

RT-PCR-S %3] &3y T Al¥ #&HA cytokine$! IFN-r, IL-2 28|31 IL-47} JGBe] £
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d wx oE:Hdor 7ATHE el dvh(Fig. 6). ®3F pLNS £¢ % total proteing Fo}
MAPKinase (ERK, P38, INK)<¢] 14bsle] v A= A& 2133} JGBE ERK, JNK& <l
Absloll = GRS A A ko)t PR QibslE TR gEdom AATS &2l vHig.

7)

r

Zymosan
+ sample (mg/kg)

UN ¢ 10 30 100

Fig. 6. Effects of JGB on zymosan-induced cytokine gene expression in popliteal

lymph node.

Total RNAs were isolated from popliteal lymph node, and the mRNA levels of IFN-y,
IL-4, and IL-2 were measured by RT-PCR.
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Zymosan
+ sample (mg/kg)

UN 0 10 30 100

p-ERK e e e
ERK e _ -
p-p38 - - - e
p38 — e ——
p-JNK
JNK i it

Fig. 7. Effects of JGB on MAPK signaling pathway in popliteal lymph node.

Popliteal lymph node cell lysates were separated by 10% SDS-PAGE and examined by
western immunoblot. The extracts were analyzed for MAPK activation using the antibodies

against phophorylated ERK, P38, and JNK.
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(6) 57 2 A (peritoneal macrophage)?] 22 ¥} tf 2 Al X 251 <]
S 2 (NO) el digk JGBe 9%

(7}) Mouse® E7ol zymosan¥ JGBE HAFo ¥ 59 & E7FoA peritoneal
macrophages #3513t 83 M ¥E7} macrophagel A& 2<2lsl7] 3] FAX SAHV=
=28 Ax 2d3S 45190 =A4 283 A ¥3E 90% A =9 macrophage cell 912

FelatthFig. 8A). E2ld A%E A¥F 1 X 10° cells/mlZ 23 5 JGB7F NO A4l 7|

(W) NO assayy= 23 o] AF3Fvy. 7oA ¥ 3 peritoneal macrophage cellS
5x10° cells/mlo] HEE2 wrE & 96wello] 200 w2 5319k 2hr AXE AAF A7 &
LPSE lpng/mle sX=2 AHgsksivh 24hro] A Foll A3 100 wE A 96wellel At
(2 AE+= MTT assayol ©]&3F) Griess A, B A oFS 1:19 H]g&2 o] 2z} welle]l 100
A Fol o 5ol Ayl $ 540 el Al OD#ke SA AT & A3}, Zymosang A & 3t
e W SR NOS Aol AlRE Audk & FAstA daghs S9d & Addv (Fig.
8B).
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= | i
5 : B a0
O ?'—10’ 0 P_;.c:' wr 10 *
CD3-APC —_ :
3
& 5 40
2 =
W | == "
D.' H
ﬁ =) 0 T T T
o i =
o ymosan + ik
vl C’B? Sample - - +

CD11b-FITC

Fig. 8. Flow cytometry of peritoneal macrophage and NO production from JGB-

injected mice.

Mice were injected 1p. with JGB dissolved in 200 pxf saline 30 min prior to an injection of
60 g zymosan in 50 pf saline into the peritoneal cavity. JGB was injected on days O, 1, 2,
3, 4, and 5 after zymosan injection into peritoneal cavity. After this period, peritoneal
macrophage was separated and stained with mAbs to identify the CDI1lb+, CD 3+, or
B220+ cells in a FACScan flow cytometer, as described in Materials and methods. Figure

shows a typical result obtained from two different experiments, with four mice.
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(7) B2 dA Aol Ao A4 AFlEFIQ] 42 wdl 3} MAPKinase Al &g 7 =20
thek JGBel <4 3F

(7} E7ol A Ee 3k peritoneal macrophageo]A] RNAZE ®& F cytokine A4 W3S
RT-PCRE E3& F¢l3ivt 2438 A3 Macrophage ¥# cytokine$! TNF-a, IL-18 2 it
iINOS7F JGBel 9& % oEdoz AAEE FA3AcHFig. 9). 3 peritoneal
macrophage®l 4] total proteine ¥ § MAPKinase (ERK, P38, JNK)&] ¢lAtz}lo]| nvlA]+= <4
&g 3tk JGBE ERK, P38 18]at NKO 4kstsE ®5F oA g9l thFig.

10).

Zymosan - + +
Sample

TNF-o
IL-15

INOS

g-actin

Fig. 9. Effects of JGB on zymosan—-induced cytokine gene expression in peritoneal

macrophage.

Total RNAs were isolated from peritoneal macrophage, and the mRNA levels of TNEF-q,
IL-1B, and iINOS were measured by RT-PCR.
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Zymosan - + +
Sample - - +
p-ERK ——
ERK | =
p-p 38 —— —
p38 ——N——
p-JNK —
INK | 'S

Fig. 10. Effects of JGB on MAPK signaling pathway in peritoneal macrophage.

Peritoneal macrophage lysates were separated by 10% SDS-PAGE and examined by
western immunoblot. The extracts were analyzed for MAPK activation using the antibodies

against phophorylated ERK, P38, and JNK.
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