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Objectives The purpose of this study was to know the effects of Danggwisayeok-tang
(Dangguisinitang) extract (DGSYT) on monosodium iodoacetate (MIA)-induced rat osteoarthritis,
Methods For this purpose, rats were divided into 5 groups, Normal group was not in-
jected with MIA and orally administered any medication, Control group was injected with
MIA and not orally administered any medication, DGSYT100 group was injected with MIA
and orally administered 100 mg/kg of DGSYT, DGSYT300 group was injected with MIA
and orally administered 300 mg/kg of DGSYT, JoinsT group was injected with MIA and or-
ally administered 20 mg/kg of Joins tablet, DGSYT100 and DGSYT300 groups were orally
administered DGSYT during a week before and 3 weeks after based on the day MIA
injected. The changes of hepatotoxicity, nephrotoxicity, relative hind paw weight distribution,
cytokine in serum, cytokine messenger ribonucleic acid (mMRNA) in joint tissue and histo-
pathological observation (Hematoxylin & Eosin and Safranin-O staining) were measured.
Results Alanine aminotransferase (ALT) levels of DGSYT100, DGSYT300 and JoinsT
groups were increased significantly, but these results were within normal range, Aspartate
aminotransferase (AST) and creatinine levels of all groups were not changed significantly. In
the change of relative hind paw weight distribution, DGSYT300 and JoinsT groups were
decreased significantly 14 and 21 days after MIA injected. Interleukin-1 2 (IL-1 3) and
Interleukin-6 (IL-6), Leukotriene B4 and Osteocalcin levels of DGSYT300 and JoinsT groups
were decreased significantly. In measurement of IL-1 4 and nitric oxide synthase-II mRNA
relative quantitative of control, DGSYT100, DGSYT300 and JoinsT groups were decreased
significantly, In measurement of TNF- @ , IL-6 and Cyclooxygenase-2 mRNA relative quanti-
tative of control, DGSYT300 and JoinsT groups was decreased significantly, In histopatho-
logical observation of knee, synovial tissue, cartilage and proteoglycan of DGSYT100,
DGSYT300 and JoinsT were well preserved compared with control group.,

Conclusions According to the results, DGSYT has anti-inflammation and pain relief
effects. So it should be suppressed progression of arthritis in MIA-induced osteoarthritis
rat. (J Korean Med Rehab 2015;25(2):37-50)

Key words Danggwisayeok-tang (Dangguisinitang), Osteoarthritis, Monosodium iodoa-
cetate (MIA), Anti-inflammation effect
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B 2% o] ARg-% A2k Diethyl pyrocarbonate (DEPC),
Chloroform, Trichloroacetic acid, Isopropanol, Tris-HCI,
KCl, MgCl,, Dulbecco’s phosphate buffered saline
(D-PBS), 2-isopropanol, Monosodium iodoacetate (MIA)
+ SigmaAKUSA) A2 ARS-8FSeH, -EloFd ) (Fetal
bovine serum, FBS)-& Life TechnologiesAKNY, USA) A
-2, Enzyme-linked immunosorbent assay (ELISA) kit
=2 Interleukin-1 8 (IL-14), Interleukin-6 (IL-6)= R&D
systemAHMN, USA) A& A3}l Leukotriene B4
(LTBy), Cyclooxygenase-2 (COX-2)+= CaymanAHMichi-
gan, USA), Nitric Oxide (NO) Detection Kits= IntronA}
(cat, No, 21021, USA), Osteocalcine TaKaRaAHMK147,
Japan) AIEF& AFS3FTE Hematoxylin and  Eosin
(H&E) FA3} Safranin-O @G o= Hematoxylin (Merck
Co., Germany), EosinY (Wako Co., Japan)2} Safranin-O
(Merck Co,, Germany), 7]E} ¥t Aok EF AlokS

A3t
2) =2

AEetzzuto] @ oA A, )M T8k 779
71 Sprague-Dawley rat (175~200 )& 352U
Y FA7HA] PR GFFAE Co)ol =& T30
HalaL, £5(2242°0), FE(G5T15%)7F 2HE AR
ollA 122} light-dark cycle 3742 A5 157 &
AR F AP ARk 2eal sEAES &eA,
o4 el HE 2 2Rl delE flete] oot
o EE219-5-2] 99 3] (Institutional Animal Care and Use
IACUC)2] 521(591H % DJUARB2014-010)

Lo

1> ofl

Committee :

2w
3) 4%
B AFoA] ALga 2ube] SRS < ifhk>"

o oAzt FUSE(HT, gh=)ollA T, B F A

gatlon 13T 2 thad Zrh(Table D).
g 23 25 S5 2,000 mlE 7]
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Table I, Composition of Danggwisayeok-tang (Dangguisinitang)

Herb name Pharmacognostic name Amount (g)
i Angelicae gigantis Radix 6
FER Cinnamomi Ramulus 6
EPSE Y Paeoniae Radix Alba 6
HH=F Asari Herba Cum Radice 6
HE Glycyrrhizae Radix 4
S Tetrapanacis Medulla 4
P Jujubae Fructus 12
Total amount 44
dF F271(H&, DWI-1800T, @=)ollx] 2417k =3}
of 4 AS FY ol ol et SFEAI (Rotary

evaporator, BUCHI B-480, Switzerland)2 FZ3}¢], o]
£ A 52 HdF7|(Freeze dryer, EYELA FDU-540,
Japan)E olg3te] b XIS EENEE FEE
(DGSYT 14.4 995 W% HI(—84°C)3PaA AFst &
w2 sjse] AMEL

4) 217

H 2o ARE-H 7]7]E CO, incubator (Forma scien-
tific Co., USA), Clean bench (Visionscientific Co,, &F
=), Autoclave (Sanyo, Japan), Micro-pipet (Gilson,
France), Water bath (Vision scientific Co., 3F=),
Vortex mixer (Vision scientific Co., ¥+), Spectropho-
tometer (Shimazue, Japan), Centrifuge (Sigma, USA),
Deep-freezer (Sanyo, Japan), Quantitative Real-Time
RT-PCR (Applied Biosystems, USA), ELISA reader
(Molecular devise, USA), Ice-maker (Vision scientific
Co., %), Homogenizer (OMNI, USA), Plateshaker
(Lab-Line, USA), Incapacitance analgesy meter (IITC

Inc, USA) 5 AR&3k3ith

AT FWEGS FEATIA e AT (Normal),
MIAZ FTEY 23 =7 (Control), MIAZ ZWEY
= 7

2 FHEd 2 T EREE 300 mgkg ST
(DGSYT300), FAAUNZToZ MIAZ FHEY §2 &

Joins Tablet (J200, SKAWZ, 7], 3+=) 20 mg/kg F
Sl (oinsT) 02 LPro] suleld wjgaheln, wjguhe
R 457 AT R 0. EENEge) A
0.25% Carboxymethylcellulose (CMC, Sigma Co., USA)
fllo]| ol TP, MIA FE FBEY hxFe
0.5% CMC 84 57 Folaloic), ok Folt 347
Elsond)E o183kl Sz FA AT Felsial

2) MIAO| 23t 2pKEgl St

7} gl A3 B2 AT Fog 42 R 7Y
3|2 n}3A| Ketamine (SH35361504, 50 mg/ml, &
FoFsl, 3= 0.5 ml¥} Rompun (41882, nlo]jdzzlo}
k) 0.2 mlE &% § B FARE nlFAIZIC Bf
# & Sprague-Dawley rate] 9% F=3bd 8 7|7
o] AEgt & FFHA FIEH] MIAZ 0.3 ml FAV|
(BD 31 G Ultra-Fine II, USA)E Ag3te] Y2 B84
el 0.9% salinec & 3]4dke] 50 1 (60 mg/mh¥ F
ofak3iet.

3 Skl ME 5t 54

o Hoh

0

o] AE Bl 4L Incapacitance testerE AR
stof, BF ] w7} 7]719] Ao BA] o2 AdejelA <
%, 9% Wwl(E 47 S7gsiitt. Addd=
Wao] e sicte]e] AT Fakgel g 474 sick
2o] AT Fots Akt Ae Fat nvles Arlet
3, Are] Al F8t vl gk 24 o AT Fst
H&-S Akt Hit () BT A2 AR Al
2L oo Fofatal S 2% sh= Al ¥Fo
2 3, vl Als Fot 389U MA /2 F 0, 7,
14, 2197 == gl 22 Algskalrt.
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2ol 2sle] At 43%4 Aojerg kEalRlow, Aol
A5 (food efficiency ratio)-2 A|5% ]'EEE 2lo|dFH g

= WProld ARk

=

Aol g8 (%) = ;
o

HH% AEE Al e 10 mE syringe (21
gl G2 s FHREE wheol w1, &
7@1‘\“4% tube®] &S 3000 rpmollA] 208-7F YAlEE]
F WA o] A AL BNE AP ARE olF
ik, Helet @ (plasma)ollA] 7+ 715-e] A1E<] Aspar-
tate aminotransferase (AST)} Alanine aminotransferase
(ALT)Z, 214 71%5-¢] A|3%2] Creatinine?] $5+& As}st
AFF 49 7](Hitachi-720, Hitachi Medical, Japan)& ©]-&
stol 2gstaict

ol

7) Y= cytokine &H

Adg dHozHy FHE west H, 8H T+ 95
d AFEA 16, 16 T2 o] WHwks ELISAH O =2
=Xt} 3F] 11-1 8, IL-6 ELISA kitZ AR&3}te] A
ZALe] Ao w22} -1 48, 1L-6 T8 antibody S
microwelld]] 100 p1® BF3}a1 4°CollA 16A7F T
™ Z} well& wash buffer2 A3} assay diluent=
200 w12 Folr] 1A FRF wellg BHe & Alofx
Westele, EEES SHs 4HE 209 S F
microplates A H3}aL 7} E—i—%ﬂ NS 100 114
glom 227k Bk wellS w3 ALox] Hijokate]
t}. MicroplateZ A|23}3l working detectorE THE0A]
7t wellol] 100 #1W €a1 1417 EoF wellS 2He & 2]
Lol HieFsld o™, microplates A|ZSkal substrate
solutiong TF=oIA] ZF welldll 100 12 €1l 308 Zot

T2 HollA Heo = ujdslSitt. Stop solutions Zt
welloﬂ 50 ©1% Y31 Microplate spectrophotometerol]A]

= 450 nmZ 33}t
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8) ¥S oA EH

LTBy4, Osteocalcin 5¢] =4 m7leIxlEL Z4z}e]
assay kitE o]&3le] T=E 43It 7] ELISAH
S A8 A EH, WA Z8E LTBy, Osteocalcin®] 96
well plateol] 100 1% Z+z; ﬁ‘_?ﬂ AL BF3la A
oA 16A1RE R8T o8, A7l EYlE
0. 05%4 EY(tween)o] i?}ﬁ PBSTR 33] o}’ *114'6}

1, 1%2] Bovine Serum AlbuminZ $F3-3F PBSE X}tk
S, Aok 24 WAsE . B, 2t well& Al
23} f‘r 22} kA vlo] QEl(biotin)o] ZA$HA LTB,, Osteo-
calcin® F7ysta ALoA 2A17F wxEHgT). o]oiA,
Zr wellE ©A] PBSTRE Al&slaL, ofr|d(avidine)o]
2 Ilstaas Frkete] A2l 3021t WAIEke
t} wlAEto g wellS PBSTE A|Hs the, ABTS
[2,2’-azino-bis(3-ethyl-benzthiazolin-6-sulfonic acid)] 7|
As 7kt WAN--S ELISA #57]2 405 nmel 3}

oA F=(0D)E 45T

o

(knee) ZZAoAe] G2} W& oFAS Real-time PCR
23 Alestel BN 27 WAz 01 g2
RNAzol” (Tel-Test) 8N O 2 RNAS FZ3+ 5 One-step
SYBR Green PCR kit (AB science)E ARE-3le] cDNA @
Real-time PCR £S5 3}¢t). %22 (synovial tissue)
ol RNAzol” 500 x1&
3k 7] chloro- form (CHCls) 50 plZ A7
1523 A Egdstsitt. ol& dael 1583 WA
13,000 rpmoflA] 4] Felgk F oF 200 ©l1o] G5
3]478te] 2-propanol 200 xl19} =F 2% F 3]
S IgolA 1581 A ol Al 13,000
pmeollA] P4l E2gk T 80% EOHZ FAIsk 3&‘—7}
vaccum pumpOllA] 71ZE}e] RNAE FE31990 &

RNAYE DEPCE #|2|gt 20 ulo] SFd] =9 heatmg
block 75°CollA E&H43} 2171 3 first strand cDNASHY
of ARg3IITE. MK reverse transcription) WS-
H])H total RNA 3 z£g& DNase I (10 U/ ¢l) 2 U/tubeZ
37°C heating blockellA 3083F kg8 & 75°CollA] 10
B Fok WAA7) L, o]of] 2.5 x1 10 mM dNTPs mix, 1

AY ¥ 7 APFREYE 429 9= 2
q opro

Y3 homogenizer2 ZZA-g #-4

ok r; r
fov o or o



#1 random sequence hexanucleotides (25 pmole/25 1),
RNA inhibitor24] 1 1 RNase inhibitor (20 U/ ¢l), 1
#1 100 mM DTT, 4.5 pl 5XRT buffer (250 mM
Tris-HCl, pH 8.3, 375 mM KCl, 15 mM MgChL)E 7}3F
51 ple] M-MLV RT (200 U/ #1)E t}A] 7FskaL DEPC
A SFrEA #HE 97 20 1D HEE Skl
o] 20 p19] Wkg- &g 2 A2 F 2,000 rpmoilA] 5
7 9A 273te] 37°C heating blockolA 458 %<t
WHS-A]A first-strand <DNAZS EAI3E T}, 95°CollA] 57
oF whAl3ke] MMLY RTE 2845 A7) & gHdo] 9
H cDNAE PCRo|| AF8-3}it}. Real time quantitative
PCR2 Applied Biosystems 7500 Real-Time PCR system
(Applied Biosystems, USA)E ©]-83}o] F=85}3ict. Rat
de v 2o

fU ot (% FN'

probe 3 oligonucleotide2] <714}
(Table 11).

A2 B3 internal standard® TagMan probe
(FAM dye-labeled, ABi, USA)Ql Mouse Glyceralde-
hyde-3-phosphate dehydrogenase (GAPDH) probe set
< A3, primere] #HF FX=7) 200 nMo] =A| vE
SAIATE Real time quantitative PCR2] 2712, pre-de-
naturatione 50°CollA 283, 94°CollA 1083, 28|
40 cycleg 95°CollA] 1523k, 45°ColA] 603t 4383513
o}, A9 Y FZFL internal standard2 GAPDHE A}
83}F] target group?] Quantitative PCRE y=x(1-+e)n,

x=starting quantity, y=yield, n=number of cycles, e=

Table II, Primer Sequence of Rat Probe & Oligonucleotide

A3 TR F EWEH F9E ddste] 10% EDTA7L
E3HE 10% formalin g o]l o] jointE decalcification
A7}, Radiographic techniques ©]83}¢] decalcifica-
tion F-F-E 0lgk T parafin waxol] jointE ¥ 1A
3} TS coronal sectiong 2AEFGT}E Decalcification 3

A AA o g 3HE 23S 7 ume] 7|2 A}
%], H&E ¥ Safranin-O F-& AAISte] Z22]2] )]
DA, UZ e WA F} B AT 22
4% o) 24 A8 ol HSE o4 Azl el
s 4 9lo| Proteoglycan®S FASh= Safranin-O 4

8 Aol A 2] £ o} e A 4 ek

3 rulm rlm

g

3. SAIXZ

49 A WEEERAE Jehign daws
oFE Foje] A 2 A5 ZAR SPsse] 11.09]
Student’s t-testE ARE3}e] p<0.055 F-2Alo| = A
o5 ddate] FAA st

Gene

1148 Forward
Reverse

IL-6 Forward
Reverse

TNF- & Forward
Reverse

NOS-IT Forward
Reverse

COX-2 Forward
Reverse

GAPDH-VIC Probe

Primer sequence

5’-CCCTGCAGCTGGAGAGTGTGG-3’
5’-TGTGCTCTGCTTGAGAGGTGCT-3’
5’-TTCCTACCCCAACTTCCAATG-3’
5’-ATGAGTTGGATGGTCTTGGTC-3’
5’-GACCCTCACACTCAGATCATCTTCT-3’
5’-TGCTACGACGTGGGCTACG-3’
5’-CTTTACGCCACTAACAGTGGCA-3’
5’-AGTCATGCTTCCCATCGCTC-3’
5’-TGGTGCCGGGTCTGATGATG-3’
5’-GCAATGCGGTTCTGATACTG-3’

The Apphed Blosybtem.s/‘y Rat GAPD (GAPDH) Endogenous Control

(VIC®/MGB Probe, 4352338E)

IL: interleukin, TNF- @ : Tumor necrosis factor- @ , NOS-II: Nitric oxide synthase-II, COX-2: Cyclooxygenase-2, GAPDH: Glyceralde-

hyde-3-phosphate dehydrogenase.
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Fig, 1. The effects of body weight for 3 weeks (A) and food efficiency ratio (B) in MIA-induced osteoarthritis rat. The results are
expressed as mean®SD. There is no significant difference in rats groups.

Normal: Normal rat group, Control: MIA-induced osteoarthritis rat group, DGSYT100: MIA-induced osteoarthritis rat group treated
with DGSYT 100 mg/kg, DGSYT300: MIA-induced osteoarthritis rat group treated with DGSYT 300 mg/kg, JoinsT: MIA-induced os-

teoarthritis rat group treated with Joins Tablet 20 mg/kg.

250 WAST ALT

200

150

100

AST & ALT level in serum (U/L)

0 £

Normal Control DGSYT100

DGSYT300 JoinsT

Fig. 2. The effects of DGSYT on the AST and ALT in MIA-in-
duced osteoarthritis rat,

The results are expressed as mean=®SD. Statistically significant
value was calculated by compared with Control by student's
t-test (**p<0.001, *p<0.01, *p<0.05).

Normal: Normal rat group, Control: MIA-induced osteoarthritis
rat group, DGSYT100: MIA-induced osteoarthritis rat group
treated with DGSYT 100 mg/kg, DGSYT300: MIA-induced os-
teoarthritis rat group treated with DGSYT 300 mg/kg, JoinsT:
MIA-induced osteoarthritis rat group treated with Joins Tablet
20 mg/kg.

7‘_;!31]-»»»

A e3SkCHEig. 1A).
2lo] F8-L8 Normal 14.67+0.81, Control 19,40£0,80,
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Fig. 3. The effects of DGSYT on the Creatinine in MIA-in-
duced osteoarthritis rat,

The results are expressed as mean®SD, There is no significant
difference in rat groups.

Normal: Normal rat group, Control: MIA-induced osteoarthritis
rat group, DGSYT100: MIA-induced osteoarthritis rat group
treated with DGSYT 100 mg/kg, DGSYT300: MIA-induced os-
teoarthritis rat group treated with DGSYT 300 mg/kg, JoinsT:
MIA-induced osteoarthritis rat group treated with Joins Tablet
20 mg/kg.

DGSYT100 18.95%3.81, DGSYT300 18.58%3.46, JoinsT
14.7572,960 % Yepdort 7k & 7kl fold gl A
ol A FUrHFig. 1B).

2. 2t 71500 olxlE ¥

3] Z20] AST= Normal 111.2748.7, Control 188.0412.2,
DGSYT100 181.4+12.1, DGSYT300 189.0+10.6, JoinsT
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177.8+5,102 Yeptou foid Qe Aole St
(Fig. 2).

A o] ALT= Normal 27.0+2.1, Control 35.8%2.4,
DGSYT100 37.243.3, DGSYT300 37.2+1.2, JoinsT
33.4+3 12 UERE2 ] DGSYT100, DGSYT300, JoinsT
A Controlel] HJate] o)A Al S7H=EACHEg. 2).

3. 41 7150l o|xl= &

3 9] Creatinine2 Normal 0,16+0.036, Control
0.31£0.031, DGSYT100 0,32%0.040, DGSYT300 0,28+
0.014, JoinsT 0.28%0.0132 YERE 2™ Controlo] H|Sk
o folid A= Aol ASATHEg. 3).

4. 3cl2| MS Fstel Hat

Normal®] Slthe] A5 Fa} H&S 10002 33 vl
Z} o] A Al Fete] wWske SA% A9 MIA F
o] 749 Fof|= Control 332.4+131.1, DGSYT100 173.9+
26.7, DGSYT300 112,0%5.0, JoinsT 152,7+18 92 Y€}
- Controlefl HI3l| fold Qe zbol= HEEA] ko
1}, 14 o= Control 192.4+13.5, DGSYT100 156,1=+
16.1, DGSYT300 124.8+10.4, JoinsT 114,6+3 622 1}
Bl DGSYT3003} JoinsTollA Controlol] B8] -4 ¢l
= 7A7F YeERda, 219 o= Control 236,0£56.9,
DGSYT100 127.1£8.4, DGSYT300 111.0£4.6 , JoinsT
120.5+£8.72.2 JER} DGSYT3003} JoinsTolA] Control
of vlal ol e FHATF UERTHEg. 4).

5. ®¥Z& cytokine ¥ Oi7H 2l o|xl= J&
1) IL-18

g 111485 A% 23 Normal 49.2410.7,
Control 355.0+52.6, DGSYT100 300,8%64.4, DGSYT300
197.1£26.1, JoinsT 140.6+16,32 e} Controlol] H|
Fe] DGSYT300¢} JoinsTollA Controlol] B3] -4 Q)
= A7 YERTHEG. SA).

2) IL-6

o o] 11-62 =43+ A3} Normal 22.3+1.7, Con-

150 =@—Normal
=== Control
5 a0 —8—DGSYT100
E ~—#—DGSYT300
5 JoinsT
Z 250
[a]
=
k=
S 200
=
g
& 150
=
= 100
o
=]
= ]
T 50 ’
0

0 ) 7 . 14 ) 21
Time (days)

Fig, 4. The changes in relative hind paw weight distribution in
MIA-induced osteoarthritis rat,

The results are expressed as mean®SD, Statistically significant
value was calculated by compared with Control by student's
ttest (**p<0.001, *p<0.01, *p<0.05)

Normal: Normal rat group, Control: MIA-induced osteoarthritis
rat group, DGSYT100: MIA-induced osteoarthritis rat group
treated with DGSYT 100 mg/kg, DGSYT300: MIA-induced os-
teoarthritis rat group treated with DGSYT 300 mg/kg, JoinsT:
MIA-induced osteoarthritis rat group treated with Joins Tablet
20 mg/kg

trol 50.8+5.6, DGSYT100 46.2+6.9, DGSYT300 36,0+
4.1, JoinsT 30.5%5.32 YER} DGSYT3002} JoinsTol|A]
Controlel] H|a} o)A Sl 7t UebstthEg. SB).

3) LTB;

gl Yo LTBE =43+ 23} Normal 0.66£0.08,
Control 4,11%0,13, DGSYT100 3.73%+0.31, DGSYT300
2.18%+0.14, JoinsT 1,98+0.15% DGSYT3003} JoinsTo]|
A1 Controlel] HI3] o] Al A= SAokEFg. 50).

4) Osteocalcin

o) o] OsteocalcinS 298+ 2} Normal 2091+ 57.3,
Control 983,7+52.7, DGSYT100 843.3%88.6, DGSYT300
689.2+97.2, JoinsT 662,270,082 ER} DGSYT3007}
JoinsTollM 228 A 7Ha3FSIthFig. SD).

1) Tumor necrosis factor- @ (TNF- @) mRBNA

A ZZAe] TNF-a¢ mRNA 5212} ¥Hl2kS Control
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Fig, 5. The effects of DGSYT on the TL-1 /5 (A), IL-6 (B), LTB4 (C) and Osteocalcin (D) level in serum in MIA-induced osteoarthritis rat,
The results are expressed as mean=®SD. Statistically significant value was calculated by compared with Control by student's t-test
(**p<0.001, *p<0.01, *p<0.05)

Normal: Normal rat group, Control: MIA-induced osteoarthritis rat group, DGSYT100: MIA-induced osteoarthritis rat group treated
with DGSYT 100 mg/kg, DGSYT300: MIA-induced osteoarthritis rat group treated with DGSYT 300 mg/kg, JoinsT: MIA-induced os-
teoarthritis rat group treated with Joins Tablet 20 mg/kg.
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Fig. 6. The effects of DGSYT on the TNF-a (A), IL-15 (B),
IL-6 (C), COX-2 (D) and NOS-II (E) mRNA relative quantita-
tive (RQ) in MIA-induced osteoarthritis rat.

The results are expressed as mean=®SD, Statistically sig-
nificant value was calculated by compared with Control by
student's t-test (**p<0.001, *p<0.01, *p<0.05).

Normal: Normal rat group, Control: MIA-induced osteo-
arthritis rat group, DGSYT100: MIA-induced osteoarthritis rat
group treated with DGSYT 100 mg/kg, DGSYT300: MIA-in-
duced osteoarthritis rat group treated with DGSYT 300
mg/kg, JoinsT: MIA-induced osteoarthritis rat group treated
with Joins Tablet 20 mg/kg.
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Fig, 7. The effects of DGSYT on joint in pathological observation (H&E (A) and Safranin-O (B) staining) in MIA-induced osteo-

arthritis rat,

Normal: Normal rat group, Control: MIA-induced osteoarthritis rat group, DGSYT100: MIA-induced osteoarthritis rat group treated
with DGSYT 100 mg/kg, DGSYT300: MIA-induced osteoarthritis rat group treated with DGSYT 300 mg/kg, JoinsT: MIA-induced os-

teoarthritis rat group treated with Joins Tablet 20 mg/kg.
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