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Effects of Sayeok-tang
on Papain-Induced Osteoarthritis in Mice

Shyang En Kung, Min Seok Oh*
Department of Korean Rehabilitation Medicine, College of Korean Medicine, Daejeon University

This study intends to clarify how Sayeok-tanghere in after reffered to SYT) affect C57BL/10 mice whose
osteoarthritis was induced by papain. Osteoarthritis was induced by injecting papain in the knee joint of 3 groups(n=6)
of mice. Normal group was non-treatment group and was not injected papain, whereas control mice were orally
administered with 200 #¢ of physiological saline. Positive comparison group was medicated with 100 mg/kg of Joins®
mixed with 200 #£ of physiological saline. Experimental group was medicated with 400 mg/kg of SYT mixed with 200
#£ of physiological saline. Both Positive and experimental comparison groups were orally medicated once per day for
4 weeks. After the experiment, the functions of liver and kidney, inflammation cytokine values within serum, degree of
revelation for inflammation cytokine genes, immune cells within blood, metabolism of arachidonic acid and amount of
cartilage were measured and histopathological changes in the knee joint structures were observed. As results, SYT
had no significant effect on the liver and kidney functions. Interleukin-13(IL-13), interleukin-6(IL-6), monocyte chemo
attractant protein-1(MCP-1) and tumor necrosis factor-a(TNF-a) were significantly decreased. Inflammation cytokines in
joints were all significantly decreased. Prostaglandin E>(PGE,), thromboxane B,(TXB;) were significantly decreased.
Destruction of cartilage on micro computed tomography(CT)-arthrography was meaningfully decreased. In terms of
histopathology, infiltration of inflammation, proliferation of synovial membrane, subsidence of cartilage and bone due to
penetration of excessive formation of synovial cell and destruction of cartilage were small. Based on all results
mentioned above, Sayeok-tang(SYT) is believed to be meaningful for suppressing the progress of osteoarthritis and its
treatments because of its anti-inflammatory effects and alleviation of pain with histopathological effective efficacy.
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Papain® 2 $E¥ Z7

3 ERst BEG Aoz nuHn dud, $44 AnLE A%
2AZ o4& WAAFE Fol AYHL You FAF o4
%o AEReY 929} 270 Aol drke wHol Y v
AA3Ee AYE ABEH] A%H AZFTse] Y5
WE QoA g drit §AF 5 AeAol U =]
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AL Zste el WaEd TIAA ATEH g
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Y oA aTATF} B, M, BURE MY, 40U - B
fllr + B K5 B3 9o] monosodium iodoacetateZ ¥ Z &
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é_]féoﬂ A& A9k diethyl pyrocarbonate(DEPC),
chloroform, trichloroacetic acid, isopropanol, Tris-HCl, KClI,
MgChL, A8+ &8N (ACK lysis solution)) DMEM Hj Y,
dulbecco’s phosphate buffered saline(D-PBS), sulforhodamin
B(SRB), 2-isopropanol, sodium dodecyl sulfate (SDS), PMA,
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Ionomycin, antibiotics® SigmaAl (USA) A|ES, FEloldA
HycloneAHLogan, USA) A#<,
IL-1B8, MCP-1, IL-6, TNF-qa, prostaglandin E leukotriene B,
ELISA kit+ BioSource Al(California, USA), Thromboxane B,
COX-2, iNOS-TI (R&D Co., USA) A|F< AH&3toH, 718 o
W Aoke BF Aoke AHgSAt

3) 7171

e 4

(fetal bovine serum, FBS)<

o

of AF8-® 7]7]&= CO, incubator(Formascientific
Co., USA), clean bench(Visionscientific ~Co., Korea),
autoclave(Sanyo, Japan), micro-pipet(Gilson, France), water
bath(Visionscientific Co., Korea), vortex mixer(Visionscientific
Co., Korea), spectrophotometer(Shimazue, Japan), centrifuge
(Sigma, USA), deep-freezer(Sanyo, Japan), Quantitative Real-
Time RT-PCR(Applied Biosystems, USA), ice-maker(Vision
scientific Co., Korea), homogenizer(OMNI, USA), MS9-5(melet
schloesing, France), plate shaker(Lab-Line, USA), ¥ ELISA
leader(Molecular Devices, USA), micro CT arthrography
(SkyScan 1076; SkyScan, Aartselaar, Belgium) A=A 7
(MS9-5, melet schloesing, France) &< AH&-3F31T.

[¢)
A 6 F# 9| C57BL/10 (F 22 g)E FU4E % E (Seoul,
KN

Korea)S 3} Harlan(San José, CA, USA) Lol A &= 1Sk,
TES AY BYAA LIAEEAA T AR Co)st
S T3 FFEAL &E 2282C, §EF 55%15%, 12 A7t

(light-dark cycle)e] &7l X 1 F3F 2322 F APl AH&-3}
Adgtn w5 A3dTH939 <4

Table 1. The Compositions of Sayeok-tang(SYT)

Name of herb Pharmacognostic name Amount(g)
' E Glyeyrrhizae Radix et Rhizoma 6
& B Zingiberis Rhizoma 45
M F Aconiti Lateralis Radix Preparata 3
Total amount 135
2. W

1) A3
(1) PapainFoio] o3 =AH Y

A=
S 2 EHQ] papaing F& BEG| FYH

18 F o
Fojste] ofgrolo] o3 A WakE DA PYoz ¥

7}8t T}, Papain(type IV, double crystallized, 15 units/mg,
Sigma, USA) FE7} 1.0% (w/v)7t H =& A2 dr-E 23
sto] papain®] 44385 =5 0.03 M L-cystein HCI(Sigma, USA)
< B5E O 4E QUE FHst 5 FEREA o) %
4 6 WE FoI34th Papain &9 F
filtlerS A A HHe|e]obE A A HTh
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9o, A4S papaino 2 TR A PL ek Par opy
| A glo] Aol shith UM A 332 C57BL/10 A F ol
papaing FAGE & AFY(7Y) FHE Ao, 2T
bR A E 8HA FaL AfrA o] e, FANET S 24
22 A(Joins®, 100 mg/kg), AT SYT 400 mg/kgs WY &
A 1149 19 18] F 473 BT FAsidth 5= € 4 €7
ovte] 2 o} S tHTable 2).

Table 2. Papain Injection and Treatment in Each Group

Group name Papain injection Treatment Number of mice
Normal X x 6
OAC-control e] x 6
OAC-Joins® o Joins®, 100 mg/kg 6
OAC-SYT O SYT 400 mg/kg 6

2 1A} ELISA &34
5—293. 2 synovial fluid&
14 2@ 7, 95
TNF-q, IL-6 5¢] cytokine2 ELISAZ
By, prostaglandin Ep, leukotriene By, thromboxane B, COX-2,
iNOS-TI 59 934 wMJAAEL 247 assay kits ©]-&3}o]

2) 9% cytokine ¥

/é],

28y 94 =&

AAsAT Fo
= AXEA IL1B,

=43}

o

=
=

ak
#

r1r

, thromboxane

sEE 2439,
3) @ N4 (Hematology)

A% A9 58 ¥ EDTA A2® Fug FAIZ 4% @
A 1.0 mE HEsA. S vl LE2H(F)(HF, THF

5)l g NAT 53T, DT 5

Aok ETAE e A AAYCE AFF A S AFEFS

A 7|12 FonioH o] &3t Minos-STE =435I th

4) Quantitative real-time-PCR

(1) C57BL/10 AF el F& #d £Z A RNA 7]

=HE Y L CG7BL/10 AF 9 F& B8 2H & A&3)

o] Z}z}ell RNAzolB 500 (& ¥ &332 W7}A homogenizer

2 BAS9T o] 2884 £F %590 chloroform(CHCL)

50 WE H7Fe 3 1527 oAl EF3IA T o] & d&dl 1587
WA]3E 13,000 rpmol A 94 B2l & F 200 wl] S AL

3]4=38}4] 2-propanol 200 w9} 5F £3 ¥
A 1587 A AT ©] & ThA] 13,000 rpm"ﬂ*i A4 &
% 80% EtOH=Z Kﬂ 33 3%-3F vaccum pumpol A AZ3HS
RNAE FZ3Idth %3 RNAE DEPCE A2 20 o] 5
o] o] heating block 75CoA EZABAIZ F first
strand cDNA §AJol A& th
Q) GAANEFEL AL

o M Al(reverse transcription) W82 FHIH total RNA 2 ug

<2 DNase 1(10 U/ul) 2 U/tubeE 37T heating blockell A 304
2 ¥k & 75TCoA 10 & B¢ WAA7, o]l 25 u 10

mM dNTPs mix, 1 g0 random sequence hexanucleotides(25
pmole/ 25 ), RNA inhibitor24] 1 g RNase inhibitor(20 U/
), 1 pl 100 mM DTT, 4.5 0 5%RT buffer(250 mM Tris-HCl,
pH 83, 375 mM KCl, 15 mM MgCL)E 713 %, 1 ]

M-MLV RT(200 U/ ul)S X 7}8ta DEPC A8 d SFFEA
HF 97 20 p7 HEF ST o] 20 wo] WS EFYS

2 42 5 2000 rpmol A 527t A4 A7Eke] 37T heating
blockol| Al 60% <t BF3AlA first-strand cDNAS A

<, 95ColA 5% &< WXse] M-MLV RT(Moloney murine
=84

chain

leukemia virus reverse transcriptase, Promega, USA)E
3 A7 F #Ae] 9E5¥® DNAS
reaction(PCR)ol| A}-8-3} %o}
(3) Real Time Quantitative RT-PCR
Real time quantitative PCR- 7500 Real-Time PCR system
S o] 83t 430359 th. Mouse olionucleotided] &7]vjE-& tt
=

7} 2 THTable 3).

polymerase

Table 3. Primer Sequence

Gene  Primer Sequence

16 Forward 5" CAACCAACAAGTGATATTCTCCATG &
Reverse 5" GATCCACACTCTCCAGCTGCA 3

L6 Forward 5 TCCAGTTGCCTTCTTGGGAC 3
Reverse 5 GTGTAATTAAGCCTCCGACTTG 3

TNF-a Forward 5 TTCTGTCTACTGAACTTCGGGGTGATCGGTCC 3
Reverse 5 GTATGAGATAGCAAATCGGCTGACGGTGTGGG 3
Forward 5" TCAAGTGGCATAGATGTGGAAGAA 3

cox2 Reverse 5 TGGCTCTGCAGGATTTTCATG &

INOS-I Forward 5 GGCAGCCTGTGAGACCTTTG &
Reverse 5" GCATTGGAAGTGAAGCGTTTC ¥

Cytokine 7 @@ SYBR® Green PCR Master mixZ

AH8-319 3, internal standard= GAPDHZ Tagman probeE A}
43192, primerd] HFFZ7F 200 nMo] FHA WHSAIFH .
IL-1B, IL-6, TNF-a, COX-2, iNOS-II¢] mRNA #de F& #3
ZZ oA BEEHIL cDNAS Pt E435149 T Real time
quantitative PCR®] X712 pre-denaturation 2 min at 50C,
10 min 94°C, 12]3 40 cyclesS 0.15 min at 95C, 1 min at 6
0CelA st

Target group®] Quantitative PCR2

y = x(1+e)n
x = starting quantity, y =
efficiency 2 714+8}] RQ(relative quantitative)<
5) Micro CT-arthrograpy &%

Micro CT 42 Z3A1Q dALH 82~ (Heaxabrics 320).—‘3:—
1] Ao FAF ¥ micro CT-arthrograpy s AHg- 0}04
A AR AJEE A= H(cartilage volume)S =
ate] H7hshk il vh(Fig. 1).

6) WEl &34 HA

Micro CT #9o] €4 § & &4 F 95 Hdsto] 10%
EDTA7} ¥£3tH 10% formalin &0 ¥ o] decalcification?]
t}. Radiographic technique® ©]-83}o] decalcification F5&
1743 ¥ coronal
< 21319t} Decalcification® 4 & AA feldog 11
Z3S 7 md =AVE AE

yield, n = number of cycles, e

S48

Yy

g3 & parafin waxol joints
section

Rl %, hematoxylin and
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Fig. 1. Image of cartilage generation using micro CT-arthrography in
the joint tissue of papain-induced mouse osteoarthritis.

3. BAAEY

dzsd 4z, 4879 FAZ A% wstd $A44
& gzl g Tl HEEE IASAY, i Y EFEL
2 5 SAY FX 2 23S ZAZE Student's t-test HFHOZ
B A ZZ 13 (Excel. Microsoft Co., USA)S ©]&-3}e] p3kol 0.05
vkl o folstthal WA AT

1. 275 vAs 9%

ALT(alanin aminotransferase)= AT 30.9+2.6, UET
26.9+2.7, FAQul=T 32,6425, SYT FHwollA 39.6+10.7(U/L)
2 et} AST(aspartate transaminase)= 374, 2T, &
Az, SYT Fo oA 2+t 83.5410.9, 100.4+10.5, 84.0+15.6,
1165+23.8(U/L) 2 LFEbTH(Fig. 2).

160
OALT(UL) DAST(UL)

140
120

100

40

ALT & AST level in serum (U/L)

20

Normal OAC-control QACJoins® OAC-SYT400

Fig. 2. Effect of SYT on the ALT and AST in papain-induced mouse
osteoarthritis. Normal : C57BL/10 normal mice group. OAC-control :
Papain-induced osteoarthritis mlce group. OAC-Joins® Papain-induced
osteoarthritis mice and Joins® 100 mg/kg oral treated. OAC-SYT400 :
Papain-induced osteoarthritis mice and SYT 400 mg/kg oral treated. Values were
represented as means+SD.

AT 279437, Z2F 2994192 VElGon, FAR
314422, SYT $oJT 265432 mg/dlE e} SYT FojF ol 1
gzl Hlske] 94 A=(p<0.05) A4S YERR A tHFig. 3).

40

B U N level in serum (mg/dL)

Normal OAC-control OACHoins® OACSYT400

Fig. 3. Effect of SYT on the BUN in papain-induced mouse
osteoarthritis. Normal ; C57BL/10 normal mice group. OAC-control :
Papain-induced osteoarthritis mice group. OAC-Joins® Papain-induced
ostecarthritis mice and Joins® 100 mg/kg oral treated. OAC-SYT400 :
Papain-induced osteoarthritis mice and SYT 400 mg/kg oral treated. Values were
represented as means+SD. Statistically significant value compared with
control(*p<0.05).

2) 84 Creatinine &=
AAT 1.37£0.01, HET 0410022 YEbto™, A%
T 04120.02, SYT T 0.380.04 mg/ W& FeEFSITHFig. 4).
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Normal QAC-control 0AC Joins® DACSYT400

Fig. 4. Effect of SYT on the creatinine in papain-induced mouse
osteoarthritis. Normal ; C57BL/10 normal mice group. OAC-control :
Papain-induced osteoarthritis  mice group. OAC-Joins® Papain-induced
osteoarthriis mice and Joins® 100 mg/kg oral treated. OAC-SYT400 :
Papain-induced osteoarthritis mice and SYT 400 mg/kg oral treated. Values were
represented as means*SD.

3. 83 Ul 9% cytokined] P& G
1) IL-1B A%

AT 69421, R 139.3+23.0, YA UWZ
SYT F4F 8554133 pg/m=E UEY FAu 27
ol A ozl wlste] Zhzh 9] 4 (p<0.001, p<0.05
£ UEh 2 tH(Fig. 5).

2) IL-6 A%
At 584+15.0, T & 1002.44256.2, Fd o) 2=

=Y

15.6£3
YT

9]

o
b2 o

L
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v
xe

145.0£57.5,
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SYT Fofi 54414647 pg/mlE YEIY A2 SYTFE
T RE el vt 7hzt §9)4 (p<0.01, p<0.05) AE i
£ UEH AT (Fig. 6).

180
160 }'
140

100

80

60

IL-1b production in serum (pg/ml)

20

Normal 0AC-control OACJoins®

OAC-SYT400

Fig. 5. Effects of SYT on levels of IL-18 in the serum of
papain-induced mouse. Normal : C57BL/10 normal mice group. OAC-control

Papain-induced osteoarthritis mice group. OAC-Joins® : Papain-induced
osteoarthritis mice and Joins® 100 mg/kg oral treated. OAC-SYT400
Papain-induced osteoarthritis mice and SYT 400 mg/kg oral treated. Values were
represented as means+SD. Statistically significant value compared with control by
T test(x++p<0.001, *p<0.05).
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IL-6 production in serum (pg/ml)

e.
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P I | .

OAC-Joins®E

Normal OAC-control OAC-SYT400

Fig. 6. Effects of SYT on levels of IL-6 in the serum of
papain-induced mouse. Normal : C57BL/10 normal mice group. OAC-control

Papain-induced osteoarthritis mice group. OAC-Joins® : Papain-induced
ostecarthritis mice and Joins® 100 mg/kg oral treated. OAC-SYT400
Papain-induced osteoarthritis mice and SYT 400 mg/kg oral treated. Values were
represented as means+SD. Statistically significant value compared with control by
T test(xp<0.05, *+p<0.01).
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Normal OAC-control OAC Joins® DAC-SYT400
Fig. 7. Effects of SYT on levels of MCP-1 in the serum of
papain-induced mouse. Normal : C57BL/10 normal mice group. OAC-control
Papain-induced osteoarthritis mice group. OAC-Joins® : Papain-induced
osteoarthritis mice and Joins® 100 mgkg oral treated. OAC-SYT400
Papain-induced osteoarthritis mice and SYT 400 mg/kg oral treated. Values were
represented as means+SD. Statistically significant value compared with
control(+p<0.05, *+p<0.001).

to
-,
4

rlo

3) MCP-1 A4 &

A4d 25404, WE °l
33.4%11.0, SYT FH°] 56.6+1 3
# SYTRAT =25 dz 1 6}04 Ztzk 94 (p<0.001,
p<0.05) & &S et AchFig. 7).

4) TNF-a A%

AT 106219, T 1424£19.1, FANZT 38480,
SYT Tt 508467 pg/m=E UYEtt Yt 2T3 SYTFH
EF oizad Blste] f94(p<0.001) A= TAE Ye it
(Fig. 8).

180

T 160
&
2
< 140
E
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5
£ 100
=
g
S s
E B
=60 r
T 1

20

0

Normal 0AC-control OAC-Joins® OAC-SYT400

Fig. 8. Effects of SYT on levels of TNF-a in the serum of
papain-induced mouse. Normal : C57BL/10 normal mice group. OAC-control

Papain-induced osteoarthritis mice group. OAC-Joins® : Papain-induced
osteoarthriis mice and Joins® 100 mg/kg oral treated. OAC-SYT 400 :
Papain-induced osteoarthritis mice and SYT 400 mg/kg oral treated. Values were
represented as means+SD. Statistically significant value compared with
control(+++p<0.001).

4. Thromboxane Bl WX 9

AT 173441, WET 49.2+14.2, S NZT 142418 pg/
me, SYT ¥ 27.6+4.9 pg/mlE U} FANZ T SYTFo
o BT glZol Hlste] 94 (p<0.001, p<0.05) A= Tri
YeER A (Fig. 9).

il

60

50 T

40

30 I

Thromboxane B2 in yerum (pg/ml)
W

10

0

Normal 0AC-control DAC-SYT400

Fig. 9. Effects of SYT on levels of thromboxane B; in the serum of
papain-induced mouse. Normal : C57BL/10 normal mice group. OAC-control

Papain-induced osteoarthritis mice group. OAC-Joins® Papain-induced
osteoarthritis mice and Joins® 100 mg/kg oral treated. OAC-SYT400
Papain-induced osteoarthritis mice and SYT 400 mg/kg oral treated. Values were
represented as means+SD. Statistically significant value compared with
control(xp<0.05, *+p<0.001).

OACJoins®

5. Leukotriene By AJAlol] WX+ 9
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Papain® @ fre® Z#HdE Y A7 mdolA e F=dd

AT 501479, NET 31452469, FANZT 91.0£19.1,
SYT ToJ 23524309 pg/mZ Yeh} A ETFNA hET
o vlate] F94(p<0.001) UE #aE Uellda, SYTE S+
X ol Hlste AR oY o4 flThFig. 10).

400
as0

300

250
200
150
100
Nl

Normal ‘OACcontrol OAC Joins® DACSYT400

Fig. 10. Effects of SYT on levels of Leukotriene B, in the serum of
papain- induced mouse. Normal : C57BL/10 normal mice group. OAC-control
: Papain-induced osteoarthritis mice group. OAC-Joins® : Papain-induced
osteoarthritis mice and Joins® 100 mg/kg oral treated. OAC-SYT400 :
Papain-induced osteoarthritis mice and SYT 400 mg/kg oral treated. Values were
represented as means=SD. Statistically significant value compared with
control(*+p<0.001).

LTB4 production in serum (pg/ml)

6. Prostaglandin E, Aol "X+ 93

AT 592407, HET 271.0+20.8, FAWET 123.2+424,
SYT Fo70] 108.6+22.4 pg/ml & UEL} AN ET3 SYTH
o BF tjzae Histe 47§94 (p<0.01, p<0.001) U=
g ek ATkFig. 11).

==
150 wEE
100
o

Normal ‘0AC-control VACJoins® OQAC-SYT400

Prostaglandin E2 in serum(pg/ml)

Fig. 11. Effects of SYT on levels of Prostaglandin Ez in the serum
of papain-induced mouse. Normal C57BL/10 normal mice group.
OAC-control Papain-induced osteoarthritis mice group. OAC-Joins®
Papain-induced osteoarthritis mice and Joins® 100 mg/kg oral treated.
OAC-SYT400 : Papain-induced osteoarthritis mice and SYT 400 mg/kg oral
treated. Values were represented as meanstSD. Statistically significant value
compared with control(xp<0.01, *+p<0.001).

7. 89 ) WM "X I
1) uﬂﬁ:l:,l ak
BT 9.03£0.04, ET 843+049, FAHNZT 8841029,
SYT TFefo] 7.76+0.73 (x10°/ml)E Yeby F94 gl wale
U THFig. 12).
2) F3+ (Neutrophils) Hl&
AT 59015 ERT 221412, FAWNET 6.9:0.82,

o2
tol
ofr
=
e
<
e
4

SYT Tl 16.7+1.62 (%)Z UeEh} FHHERTAA 2ol
Hlgte] £-94(p<001) 91 7S VERISAL, SYTF ol o) A
= tE&ael vlste] Zastglon fo4d2 fIlt(Fig. 13).

10

1l

Normal ‘OAC-control OAC-Joins® DAC-SYT400

WBCs No. (x10%/ml)

Fig. 12. Effects of SYT on levels of white blood cells in the blood
of papain-induced mouse. Normal : C57BL/10 normal mice group.
OAC-control Papain-induced osteoarthritis mice group. OAC-Joins®
Papain-induced osteoarthritis mice and Joins® 100 mg/kg oral treated.
OAC-SYT400 : Papain-induced osteoarthritis mice and SYT 400 mg/kg oral
treated. Values were represented as means*SD.

30
25

20

15 I l
10
e
5 j
]

Normal OAC-control OACJoins® OACSYT400

Nentrophils / WBC differential counting{%o)

Fig. 13. Effects of SYT on levels of neutrophils in the blood of
papain-induced mouse. Normal : C57BL/10 normal mice group. OAC-control
: Papain-induced osteoarthritis mice group. OAC-Joins® : Papain-induced
osteoarthriis mice and Joins® 100 mg/kg oral treated. OAC-SYT400 :
Papain-induced osteoarthritis mice and SYT 400 mg/kg oral treated. Values were
represented as means=SD. Statistically significant value compared with
control(*+p<0.01).
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Fig. 14. Effects of SYT on levels of monocyte in the blood of
papain-induced mouse. Normal : C57BL/10 normal mice group. OAC-control
© Papain-induced osteoarthritis mice group. OAC-Joins® : Papain-induced
osteoarthritis mice and Joins® 100 mg/kg oral treated. OAC-SYT400 :
Papain-induced osteoarthritis mice and SYT 400 mg/kg oral treated. Values were
represented as means+SD. Statistically significant value compared with
control(x+p<0.01).
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Fig. 15. Effects of SYT on levels of IL-18 mRNA in the joint tissue
of papain-induced mouse. Normal : C57BL/10 normal mice group.
OAC-control Papain-induced osteoarthritis  mice group. OAC-Joins® :
Papain-induced osteoarthritis mice and Joins® 100 mg/kg oral treated.
OAC-SYT400 : Papain-induced osteoarthritis mice and SYT 400 mg/kg oral
treated. Values were represented as means*SD. Statistically significant value
compared with control(+++p<0.001).
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Fig. 16. Effects of SYT on levels of IL-6 mRNA in the joint tissue
of papain-induced mouse. Normal : C57BL/10 normal mice group.
OAC-control Papain-induced osteoarthritis mice group. OAC-Joins® :
Papain-induced osteoarthritis mice and Joins® 100 mg/kg oral treated.
OAC-SYT400 : Papain-induced osteoarthritis mice and SYT 400 mg/kg oral

treated. Values were represented as means*SD. Statistically significant value
compared with control(xp<0.05, *+p<0.001).
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U ETH SYT Folit BF dixad Hste 247 94

to

(p<0.001, p<0.05) = HAE e ATh(Fig. 16).
3) TNF-« mRNA @& %

Pz FH2 $dS 1.01£001RQE L W HAT
0.17+0.04, FAFHZT 0.58+0.01, SYT T 0.65+0.322 e}
FANELH SYT FoAToM EF e Hgte Fo4
(p<0.001) A= #AE e ATHFig. 17).
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=
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02 T
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Fig. 17. Effects of SYT on levels of TNF-a mRNA in the joint tissue
of papain-induced mouse. Normal : C57BL/10 normal mice group.
OAC-control Papain-induced osteoarthritis mice group. OAC-Joins® :
Papain-induced osteoarthritis mice and Joins® 100 mg/kg oral treated.
OAC-SYT400 : Papain-induced osteoarthritis mice and SYT 400 mg/kg oral
treated. Values were represented as means*SD. Statistically significant value
compared with control(x++p<0.001).
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A (p<0.001, p<0.05) Y& #42E YEUTHFig. 18).
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Fig. 18. Effects of SYT on levels of COX-2 mRNA in the joint tissue
of papain-induced mouse. Normal : C57BL/10 normal mice group.
OAC-control Papain-induced osteoarthritis mlce group. OAC-Joins®™
Papain-induced osteoarthritis mice and Joins® 100 mg/kg oral treated.
OAC-SYT400 : Papain-induced osteoarthritis mice and SYT 400 mg/kg oral
treated. Values were represented as means*SD. Statistically significant value
compared with control(xp<0.05, *+p<0.001).
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(p<0.001, p<0.01) = HAE e ATh(Fig. 19).
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Fig. 19. Effects of SYT on levels of iNOS-Il mRNA in the joint tissue
of papain-induced mouse. Normal C57BL/10 normal mice group.
OAC-control Papain-induced osteoarthritis  mice  group. OAC-Joins®
Papain-induced osteoarthritis mice and Joins® 100 mg/kg oral treated.
OAC-SYT400 : Papain-induced osteoarthritis mice and SYT 400 mg/kg oral
treated. Values were represented as means*SD. Statistically significant value
compared with control(*+p<0.01, *+p<0.001).

Normal OAC-control

OAC-SYT 400

Fig. 20. Imaging of cartlage degeneration wusing micro
CT-arthrography of papain-induced mouse osteoarthritis. Normal :
C57BL/10 normal mice group. OAC-control : Papain-induced osteoarthritis mice
group. OAC-Joins® : Papain-induced osteoarthritis mice and Joins® 100 mg/kg
oral treated. OAC-SYT400 : Papain-induced osteoarthritis mice and SYT 400
mg/kg oral treated. Values were represented as means+SD. Statistically significant
value compared with control(++p<0.001).
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Fig. 21. Effects of SYT on imaging of cartilage degeneration using
micro CT-arthrography of papain-induced mouse osteoarthritis.
Normal : C57BL/10 normal mice group. OAC-control Papain-induced
osteoarthritis mice group. OAC-Joins™ : Papain-induced osteoarthritis mice and
Joins® 100 mg/kg oral treated. OAC-SYT400 : Papain-induced osteoarthritis mice
and SYT 400 mg/kg oral treated. Values were represented as meansSD.
Statistically significant value compared with control(x+xp<0.001).
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Synovial BsEe L _Toins @ QAC-SYT400

Fig. 22. Effects of SYT on joint pathology(Hematoxylin & Eosin
staining) from joint tissue of papain-induced mouse osteoarthritis.
Normal: C57BL/10 normal mice group. OAC-control: papain-induced osteoarthritis
mice group. OAC-Joins® papain-induced osteoarthritis mice and Joins®(100
mg/kg) oral treated. OAC-SYT400: papain-induced osteoarthritis mice and SYT(400
mg/kg) oral treated. SYT: Sayeok-tang. In normal, articular cartilages are cell
developed. In OAC-control, most of articular cartiage was degenerated and
desquamated. Note exposure of subchondral bone, fibrosis and activation of
osteoclasts around subchondral bony tissue. In OAC-Joins® and OAC-SYT, most
of articular cartilages are degenerated and appeared homogeneous, but
chondrocytes in periphery of degenerated area are remained. Fibrosis and
activation of osteoclasts are more mild than OAC-control.
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Fig. 23. Effects of SYT on joint pathology (Saframn -0 stalnlng ) from
joint tissue of papain-induced mouse osteoarthritis. Normal: C57BL/10
normal mice group. OAC-control: papain-induced osteoarthritis mice group.
OAC-Joins®: papain-induced osteoarthritis mice and Joins®(100 mg/kg) oral
treated. OAC-SYT400: papain-induced osteoarthritis mice and SYT(400 mg/kg) oral
treated. SYT: Sayeok-tang. Stain intensity of red color increased in proportion to
proteoglycan content in normal. The red color disappeared in almost articular
cartilage and red color remained in periphery of necrotic area in OAC-control.
Compare the stain intensity and areas of red color in OAC-Joins® and OAC-SYT
with the normal and OAC-control.
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Papain® @ f=d Y A7 oA e =849 a5 A A7
tikol &80 GAEES HA8 T, @Y, kE 283 K AFete] F99 ALES AT 985 s7E FP,
Gitkel @RALEFFE TEAA s AsAIThaL stk 2 AFoA A U 9F cytokined] HIX = TS Yolr
At ] G EelA AHREW WEEEA ol AEH 217} IL-18, IL-6, MCP-1, TNF-a B4 #&-& S 23 4714 &
o, KK, BB, BRI, T8 Y Sl mBBoY, b, 1k 5 EF SYT Fo7d FdtizTolA dzadd val F994 A
T5o =H3lo] wE Bk, Mk Sl g3 Aot © A5 UE Ath(Fig. 5-9).
ole E AFoxe FdF ¢ AFaH} U= FEZ T Thromboxane B, YAl daFo| x=F& 74
AE Arggo] A FAAYGd vX= X8 a3F 7yt phospholipase®] &3] = 1X] @A arachidonic acid”} 2] =
2 st H cyclooxygenase, hydroperoxidase, thromboxane synthetase®l
AR - AR 7l MAE F E54 AEEA 1L 9]3}e thromboxane A2¢l4] BIEAZ 02 AT o] HA] H]
B, TNF-q, IL-6, MCP-18] AW €% cytokined] W& A3, SR ZgE AU FH FFS dova deA
thromboxane B,, prostaglandin E,, leukotriene By < #4543 gon, TEAYNAM d=2L doJle Aoz RuET Y.
W1z Ay T 2 A U AN R mA = 9, Leukotriene By(°]3} LTBy) prostaglandin® w3742
T AR FAR LY, AdE R B 2F o WA W arachidonic acid®llA] 5-lipoxygenasell 9J3l {4 Aot 77+
£ 23S B4 23 2@3EFY IS JAsteH frojg & dodle A 88 EFdEA ddE gHyste 9%
AFRE A7 Biste vlo|t) W02 Qlste] FA = vy FAF did g3 4 AR
2 A7 A papain® g FEH TERYS ol &%=, gha geA domt, A4 uhse FAAE FEde B
papain Ftutof riHder FEI A dild FjELT 2 FolA Sz nt £i wf) AeF FEsiA A8t
AR &9 did ARG AZAZRAES Bt 25 Ax g,
Z3A S A IE A4S T papainlE FH FHEE F B AFolA d3 | 9% vlsfAA<Sl Thromboxane By,
E Rdg o]&d AP S 2= Nergis M =% George Bentley32), LTB,, prostaglandin E,& Z7%3 ZA¥ Thromboxane B,
S. Panickery & B o] o] AFeM AHE 4 9T} prostaglandin B, &A= SYT FoFdA t2TFEY F9
B AT SYTY M4 B7he s 17153 A7l o AE HYOH(Fig 9, 11), LTBy o= vzl vls)
e QS gotr 7] fste] 1 AR V)5S SAHE of Zastgovd FAXHLE FostAE ¢ AdTHFig. 10).
Az sFste @ T AST, ALT, BUN, creatinine 5=5 NP 7= @5 g dY e FH AEgEoH 3|
S35 A3 1 AR Vlsde 58 dFE HAA gt 7, BEF, TR FAHE, ol A4 HEY AYgTlw
(Fig. 2-4). o] Atk o] T TFTFE BHE 74 EFlA AR =5}
IL-17} TNF-a= ASAH X9 o]gta-8 2 gt #oste U A&AHQ T ASAAE 457t HAEste] g 7]
)9 23 Faot IL1e 7HE AL 7129 cytokined] 3} o3, Qe dFol AE A 48A17te] Hie| griEn
U2 24438 macrophagedl Xl A= IL-1a, IL-18, TL-1 T GEoNE dE T Aol 7 EAF g,
receptor antagonist®] 3EFF7}F ITHY. o] & IL-1pE SHE Gl £ AFddAY] d ff By e AT, dx2T, F9d
A ATAEZRY JHAFE dRaase] AR ZHE £ Z7, SYT B B5 HIaA S =AM (Fig. 12), W&o
AAA AE7129 12 #A(E S7M713, FB-FY S 3 3579 @ vl SYT Fojwo] vzl vl i
o) Fh3 9&S M= prostaglandin o) BAS EXAA £ Uehiglod BAHo s 98 & dthFig. 13, 14).
NARE] FAL FE3) A EaA TP Nitric oxide(®]3l, NO)& F#EPNAN 4 &9 F71,
IL-62 IL-13} TNF-ao] 93 EH|7} FAEHE 94 2424 & chondrocytesoll 23+ matrix §4+e] YA, metalloproteinases<]
WAL FA- G593 T8 ) A8S st EH 2 & 45, W k&9 W3}, osteoblast &5 A, cytokine ¢ B
Aoz £AE Bdo] #d Ao ALt ZUheiy, T8 osteoclastic bone resorption®] 3 ol TIrha HIEHG
gl FAwe Aol Y. w3 katherine 5& 1L-60] oY AAz #EY 2HdX 9FA cytokine?! IL-10] T &
oo} A Fx Ao oA EnjEo] A Kt HAHA Asta Fotgk NOE A4d38H= inducible Nitric oxide synthase
AqA o & SAEE BAT &3e, o€ IL-6°] =&4 ( ]o} 1NOS)7} s =, g A" NOE 854 AZAXE
oA dgRrEe] mAAZA FAS 9SS @BES ¢ F o A dAE Foll i APEE A ghEete
= Els Jiﬂr AR peroxynitriteE AT ZH AT AL 4Fs}H
Monocyte  chemoattractant ~ protein-1(¢]3} ~ MCP-1)& .’:Eiﬂ]-’:% 7hete] BEA dle] He Aoz FAHT Yo
lipopolysaccharide (LPS)ell <J3l] €/dstd ti2] A3, monocyte, ) A2 B2 Ao #A d=3 22 £40] Nitric oxide
mast cell, neutrophil, astrocyte, fibroblast 52| B2 AXEA &+ synthase JAA ] T2 FAH A= Bu¥= o] o A

H 5= cytokine® 2 M X4 Wukoly Mx A4, 23} T

#HHo] Yt} I MCP-1& BIAA NN A7 7449 A 4
S-S visiste o) AASE 9L s EFNIAEE
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