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Effects of gihyeolsotong—hwan on monosodium iodoacetate—induced
osteoarthritis in rats
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ABSTRACT

Objectives : In cases of osteoarthritis, the hypofunction of the cartilage and joint leads to a limited range of joint
motion, swelling, and pain, which is generally treated using pharmaceutical drugs (e.g., anti—inflammatory agents,
cartilage protectants, and nonsteroidal anti—inflammatory drugs) or replacement arthroplasty. However, long—term
drug treatment is associated with adverse effects on the gastrointestinal systems, The present study aimed to evaluate
the ability of Giheolsotong—hwan to treat of osteoarthritis symptoms in the MIA—induced rat model based on histological
analysis, and factors that are associated with inflammation and bone mineral metabolism.

Methods : Giheolsotong—hwan was administered orally at doses of 200 mg/kg/day or 400 mg/kg/day for 2 weeks before
direct injection of monosodium iodoacetate (3 mg/50ul of 0.9% saline) into the intra—articular space of the rats’ right
knee. The rats subsequently received the same doses of oral Giheolsotong—hwan for another 4 weeks. We evaluated
the treatment effects based on serum biomarkers and histopathological analysis of the knee joints,

Results : Compared to those in control rats, the Giheolsotong—hwan treatments significantly decreased the serum
concentration of inflammation factors (i.e., IL—18, IL—6, TNF—a, PGE2, and LTB4), and bone degrade factors (i.e.,
MMP-9, CTX— I, and COMP). In addition, the Giheolsotong—hwan treatments significantly increased the concentration
of glycosaminoglycans of bone defence factors, but no chage the TIMP—1, Furthermore, the Giheolsotong—hwan
treatments effectively preserved the knee cartilage and proteoglycan,

Conclusion : The results indicate that Giheolsotong—hwan treated osteoarthritis symptoms, Thus, Giheolsotong—
hwan may be a novel oriental therapeutic option for the management of osteoarthritis,
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Z34Y (Osteoarthritis) 2 'EPAATA G olgtar XA E
W, 9 EE kdv)e] E3] wets gAY Agos
AZo| 22l B4 Wt AFsHE v, F¥H FAR
T 2¥4 R BE WY g2 NEH 55 BY 3
Ak AR 25l %—% zﬂw”)

AR EF NG 7MY A= 50th o

Ao ZrdZoA 91% 104 +
201543 <F 4495+ HojlA 20169 ¢F 4635 Ho g -3 Z7}
ZAloltt,

A EHEHY NE e T2 = NSAIDs
(Nonsteroidal Anti—inflammatory Drugs), ZZE|ZAH|

ZolE T2 (corticosteroid hormone, ZH|¢l (codeine),
ZA|ZE (oxycodone) 59 FE aHI HEo] 5F A|A,
71585, dEuE JAE AT FEAY AA, BE 2 S,
%E* 39_11]% #9384 59 Seado] E4ET Yot
B 712 Y84 }E BAR A EHD Q= =
t“é‘ﬁ ZIEE‘ 8l ket ET e Fol A1 Bkek
o] ARgEo] FoHQ AE AFL AT, FEaH

AR et Egol AT A4aT e BAM] 2T
gow, SBE AV BET A AF Hoh § hyR ¥

Zhgo] RuE T g Aot}

gholsho| A A AL ' W Slol &5t U 27|d=
JAFERT JUCR MEPE v REIES] H7)7 sk,
AXAR R #, &K 9 i 59 S5 H2d w3y ve
dozy whdFo|n 1A S4L I

olo thet B 2= PEEimael ot IHENR, FHATFE,
SERAE, EAVEE, IR 9 ol AREET glen,
A, o4, FR upaAbA], e384 So| WeHm g’

Monosodium iodoacetate (MIA)L 2 ZHEHELE G35t
TERYS A2Y &4 7l Al 5F Y 540 AA
=0Ed A3 fAbste] SHE A9 :@h ""7]""]] 23] o] &
S e, HR S, Y, TG, T
e, BAENS'Y So) £ W mug Eale] §o4o
349 87t it

2 A A8 7EaFRERnFEEL S 74 A<=
TEEWEE, BiRibE ol e 55 7H e, PR, i,
U 53 #E IR, MITR 59 B 2+ BHE, Ak,
AR, ATEE, B HOURE 5259 BT, IS, B,
#H S LREIE 859 BIFFE AR EA BE
gk YAabrol oY),

olo] & A= A dAolA EEsle RiLFuEhC] =
TEE AT g ABHY a5 AFHCE FHst
EBM (Evidence—Based Medicine)& +=3}12}, MIA =
oAd HH =24 7‘1]3]‘ 27 HEE AT Fosta HE =9
A& 432 F 6575 AT T A7, @ violentA
9 A TH HA 55 S8l BEE 2 AR FEHEE
T o] F94 e 27 EE5EH Ao Bilst= Hlo
o},
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I A= 3 ¥
1. A

2 A¥ol AR FuFEAL(el3E, GSH)S 74 S
GRS ENA B, EHF, ISP, R #E, O, HEE
Al EES vekbdellon, UM ofRle SAte R
Tt et oAl tiA et TBRC-RICHIM A &
ARESERAAL, T W8 25 (13)2 o3 Zth(Table 1),

Table 1. The Prescription of GSH

me dgg:illame Abbreviation Wtzigg)ht

* & Osterici Radix 3
BF & Saposhnikoviae Radix 3
H Angelicae Gigantis Radix 3
& 5 Vitex negundo L, 3
&M 7 Cyperi Rhizoma 2
#HOK Astragali Radix 2
A IE Angelicae dahuricae Radix 2
H % Chrysanthemi Flos 2
Wy Mentha haplocalyx Briq. 2
il % Curculigo orchioides Gaertn, 2
& Angelicae Pubescentis Radix 2
o Eucommiae Cortex 2
% Gentianae Macrophyllae Radix 2
A A g Paeoniae Radix Alba 2
' ¥ Curcumae longae Rhizoma 2
#ooM Phellodendron chinese Schneid, 2
x T Sinapis Semen 1
H = Glycyrrhizae Radix 1

Total amount 38

2. 5% WAR
AREEQ #3739 SD-Rat (200~220 g)= A

E}ZBIOKOREA (Korea)ollA Zg4tol Ad gd7tx] dut
IPALR (20188, ENVIGO Co., UK)Y 58 £83| &
Bl 2= 22 + 27, €% 55 + 15%, 12X7F-12X|17h
(light—dark cycle)9] &304 257F A-2A|71 & Agof AL
3}%1;} 2 A¥e giddigtn 5EAESE g 5

EAHE 299493 £ HE-DJUARB 2017-020)< Hto}
%g S o oAt At

3. Aok & 7]7]

AFRE A]2kE Monosodium iodoacetate (MIA ; Sigma
Co., U.S.A.), Rat cytokine milliplex map immunoassay kit
(Millipore Co., U.S.A.), PGE2 (Prostaglandin E2) ELISA



AT

Kit (Elabscience, U.S.A.), LTBs ELISA Kit (Elabscience,
U.S.A.), Rat MMP-9 (Matrix Metalloproteinase 9/
Gelatinase B) ELISA Kit (Elabscience, U.S.A.), Rat
CTX-1 (Cross Linked C—telopeptide of Type I Collagen)
ELISA Kit (Elabscience, U.S.A.), Rat COMP (cartilage
oligomeric matrix protein) ELISA kit (MyBioSource
Co., U.S.A), Rat TIMP—1 (Tissue Inhibitors of
Metalloproteinase 1) ELISA Kit (Elabscience, U.S.A.),
Rat Glycosaminoglycans ELISA kit (MyBioSource Co.,
US.A) 52 AME3IgleH,
evaporator (Biichi B—480 Co., Switzerland), freeze dryer
(EYELA FDU-540 Co., Japan), centrifuge (Sigma Co.,
U.S.A.), Luminex (Millipore Co., U.S.A.), ELISA reader
(Molecular Devices Co., U.S.A.), Light Microscope
(Carl Zeiss, Co., Germany) 5& A3ttt

7171 rotary vacuum

4, A& A=

GSH 207 (760 g) 7|&20o8 222 10 L2 91 447t
B2 100TCoAA #A F ATdS dgom, ofmA ol 500
m¢E rotary vacuum evaporatorolA] 7t =354t ¥
=5 8HE freeze dryer2 §Z2 ZAXRsto ET 16,23
g(500 m¢ tHH] =58 3.24%)S d3loH, dojd EE2 =

A& WL (-80T)llA BEstm ARg-SHETE,

5. A& X2 @ E9EE WY 24 A%
Ll P S e Gl

Normal), ZE4d & A - Fo| TFFUE B+ FAg
+dH=2 (I8}, Control) ¥ ZHEH F& F5H GSHE
200, 400 mg/kg® TE= T3t AATL 2 o] miY 22
AlZtol] At BoE X85t

ZHAE H 2dE AZsH] Haf uhHA (FE 0.1 me
+ AR 0.4 m0)E 57 Wl Fste] v E Ratd] LEF
FEHE FHE AR AR & T HEF FEEEY
MIAE %xFA}7] (BD insulin syringe)S AREslo] 22
A7} Yol 60 mg/kgd] HEE 50 WA Fstgon, MIA
3ol 0.9% Salines AH&-SHATY

6. @A Y7 ¢ X &£

AF FE T ether vhat Aol A A% BAWE o] &
she] AV The 3,000 rpmell A 2087 U4 Belste] @
Ao s, BelE e 2o vpolovly 248 2
Yai7] 98] 24 PEE Brohe] 2AL WEL (-80T)e
gol ksl

7. 8% W BEG B vho|entx &%

1) Cytokine MMk =X
Cytokine (IL-18, IL—6, TNF-a) AAAZFL merck

IMBEALS] Monosodium iodoacetate® B2 FHEd Ao n|x]= s A7

milliporeAF2] mouse cytokine milliplex map immunoassay
kit& AMESle] A 2ALY] ZREFO) oy AAE 3P &
Luminex 7|7]2 &743}3ct,

2) PGE2 2! |TB4 MMzt =X

PGE; ¥ LTB; A% ElabscienceAl?] ELISA kit&
AHg-Sto] Al 2ALY] ZR2EFO| B AXE 3T F ELISA
reader 7|712 &7ttt

3) MMP-9, CTX—Il, COMP, TIMP—1, GAGs AiAdZ¥
=3

MMP-9 € CTX- I, COMP, TIMP-1, GAGs QA&

MybiosourceAl2] ELISA kitZ ARE3}o] A XA T2 EF

23 A4S FYF F ELISA reader 71712 S350t

=2
3] 2008] vjL&oNA AZ FHI} proteoglycan 52 &2
& AL &938kAT.

9. AA=

2 A7 AE dats R+ 3E A (mean+S.D)E
BAIBHAY, 2+ APy H]lZE one—way analysis of
variance (ANOVA)Z 243t & student’s t—testS A3}t
TAA FUEE SR e, AT vl ue 2] 2
TH= #p<0.001, ¥p<0.01, "p0.052 Hehfgom, gz

E7]|8kATt.

m 2 =

1. ¥ U €35 4 vjo|ul

1) Cytokine AAZF

A W Aol BRI TS 54 A IL-18 = B4
0] 21,6+3.3%, tR7o] 100.0+4.4%, 200 mg/kg £
o] 38,1+3.0%, 400 mg/kg FojFo| 61.4+2 5%= L}
won, IL-6 A% ATl 67.3£7.0%, WEIO|
100.0%7.8%, 200 mg/kg Folo] 70.2+5.5%, 400 mg/kg
Eojfo] 74.2+6.6%= et E3, TNF-o MAZHS
Aol 50.3+7.5%, =0l 100.0+5.9%, 200 mg/kg
Fojfo] 78.7+9.5%, 400 mg/kg Fojao] 83.9+10.0%2
U, GSHE 200 mg/kg¥} 400 mg/kg o2 A7 Fogh 4
Ht2 tx3t ojulste] IL-18 , IL-6, TNF-a 52 4



48 K & A BB € 3 — Vol. 33 No. 3, 2018

24 Ae|EZFI S #9494 A (p<0.001, P<0.01)
ZHA X ATHTable 2).

Table 2. Effects of GSH on serum pro—inflammatory cytokine in
a monosodidum iodoacetate—induced rat model of osteoarthritis

G
Cytokine MO
level (% of GSH
trol Normal Control
) 200 400
100.0+ 38.1+ 61,4+
— =+ ° ° e
IL-18 21,6+3.3 44 3.0 2.5
100.0+ 70.2+ 74,2+
— =+ N e e
-6 67.3+£7.0 7 g 5.5 6.6
100.0+ 83.9+
TNF—a 50.3+7.5 5.9 100"

Luminex assays was used to measure serum levels of interleukin—1
beta (IL—18), interleukin—6 (IL—6), and tumor necrosis factor—alpha
(TNF—a). The measured levels were expressed as percent of
the control value (mean + standard deviation, n = 6/group)
(*{0.001 indicates a significant difference from the normal group,
***p¢0.001, or **p{0.01 indicates a significant difference from
the osteoarthritis control group).

2) PGE2 & LTB4 Az

8% W PGE: % LTB, A& 54T A3, PGE: B4
o HAFLo] 7349+ 78,4 ng/ml, RF0] 3913.0+209. 1
ng/ml, 200 mg/kg FoJto] 1085.0+151.5 ng/m¢, 400 mg/kg
Eofo] 988.0+142.2 ng/mlE YeEbFOoH(Fig. 1A),
LTB: AAZS HAMEo] 3797.1+£192.3 pg/ml, 2T
5464.5+377.4 pg/ml, 200 mg/kg Folwto] 2926.4+208.1
pg/ml, 400 mg/kg Fojo] 3131,7+430.5 pg/m(E UtEt
W(Fig. 1B), GSHE 200 mg/kg® 400 mg/kg 22 AT o3t
AFTS 2723} 8|3t PGE, ¥ LTBs 59 95 ¥
Hho] e ubA BS54 A (P<0.001) A HTHFig, 1).

2. 3 Yl & 53] B9 vlo] 2u}F

g3 Y MMP-9 ¥ CTX- I, COMP 4% 5733 2t
MMP-9 AL HATo] 67.3+7.2%, tl&7-°] 100.0+
1.1%, 200 mg/kg F1F0] 91.043.6%, 400 mg/kg FoI0]
87.945,3%2 UEhtoen, CTX— I AATS AAFF0] 50,7+
6.9%, diz0] 100.0+5.6%, 200 mg/kg Fojto] 54,4+
5.5%, 400 mg/kg Folwo] 63.7+£5.3%= Uttt ES
COMP AAZHS AArZo] 270.7+12.9 ng/ml, hFETo]
221.8414.0 ng/m¢, 200 mg/kg ool 179.1+17.5 ng/md,
400 mg/kg Fodo] 178.4+8.8 ng/mE UeER}, GSHE
200 mg/kgd} 400 mg/kg LB A T3t AFL2 tixt
tjH|8te] MMP-9, CTX— 1, COMP 59 4& =}y o u}
oleutA AL o4 A (P<0.001, P<0.01) TFAEAR
t}(Table 3).
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Fig. 1. Effects of GSH on serum inflammatory factors in a monosodium
iodoacetate—induced rat model of osteoarthritis.

Enzyme—linked immunosorbent assays was used to measure
serum levels of prostaglandin E2 (PGE2) (A), and leukotriene B4
(LTB4) (B). The measured levels were expressed as percent of the
control value (mean =+ standard deviation, n = 6/group) (**p(0.001
indicates a significant difference from the normal group, ***p<0.001
indicates a significant difference from the osteoarthritis control
group).

Table 3. Effects of GSH on serum bone degrade factors in a
monosodidum iodoacetate—induced rat model of osteoarthritis

Groups

Cytokine
level (% of GSH
trol Normal Control
control) 200 400

100.,0£ 910  87.9%

MMP=9 11" 3.6 5.3

67.3x£7.2

100.0£ 54.4+ 63.7+

CTX- I 5 6™ 5 5 et

50.7+6.9

100.0+  80.9+

+
COMP  270,7+£12.9 6.3 79

Enzyme—linked immunosorbent was used to measure serum
levels of Matrix Metalloproteinase—9 (MMP—9), C—Telopeptide
of Type Il Collagen (CTX—Il), and cartilage oligomeric matrix
protein (COMP). The measured levels were expressed as percent
of the control value (mean =+ standard deviation, n = 6/group)
(**5¢0.001 indicates a significant difference from the normal
group, ***p(0.001, or *p<0.05 indicates a significant difference
from the osteoarthritis control group).
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3. @3 W = =13 o] B4 ulo]eulA

3 Y TIMP-1 % GAGs AATS =A% Az
TIMP—-1 A2 Z4to] 168.1+7.6%, djzFo] 100+
7.9%, 200 mg/kg FoIEo] 103.3+2.7%, 400 mg/kg T
0] 108.7+10,1%2 YePom (Fig, 2A), GAGs FAFS
AAFo] 182.046.8%, R0l 100£5.0%, 200 ng/kg
Fofo] 115.84+12.2%, 400 mg/kg FoJto] 1112+
12.2%2 Yel(Fig. 2B), GSHE 200 mg/kg¥ 400 mg/kg
o2 AT Tt AYPFL 27 vt dF o3 B
Hlo] ©ul7 91 GAGs AL %24 A (P €0.001, P<0.01)
Z7IRT TIMP-1 A4S Aol7} Lrehta] QtehFig., 2.
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Fig. 2. Effects of GSH on serum bone defence factors in a
monosodidum iodoacetate—induced rat model of osteoarthritis.
Enzyme—linked immunosorbent was used to measure serum
levels of Tissue inhibitor of matrix metalloproteinases 1 (TIMP—1),
and glycosaminoglycans (GAGs). The measured levels were
expressed as percent of the control value (mean =+ standard
deviation, n = 6/group) (**p(0.001 indicates a significant difference
from the normal group, *p{0.05 indicates a significant difference
from the osteoarthritis control group).

4, ZZW3sl) X FF
P& dFZ 2% HIE H&E Y9 safranin—-0 ¥ o
ghelgt

(Fig. 3A—F&tu))3} dF FHOZ proteoglycan

g F
A3}, PAE-S 223} GSH Fol 23} thulste] 4
9 B
(Fig. 3B—g1gtu])o] & = o gl o] WA 4

ar
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Fig. 3. Histopathological effects of GSH on knee joints in a
monosodium iodoacetate (MIA)—induced rat model of osteoarthritis.
Representative histological images of knee joint tissues were stained
using hematoxylin and eosin (A) or safranin—O (B) (magnification,
200X ).

TR QA5 Q) Hg 45}E o
WA LEHNES AsA "Bep> Y,

AlZo| A IL-18, IL—6,
c} °oF AAH 9=
o= A A o MMPse] AL SolalA Z27HA7]1=
Aoz dHA e’

B ARQ RMFELS HAREE, e FEs 2
o o] FAE o] Ax) THAP FEHT %—L« ol Akt
olt}, webd B A7E RS NFA o] obd dx) g
=1 gl Aube) A a5 77| HE FH] EBM
(Evidence—Based Medicine)& F+&3l=t] BA o] 9o,

RILEGEL S T4 oA F w200, mor
7 %E‘ém, HEY 5o d9E o P asol FHE
vl7b x, ek seE?, miEr, s, A, #w,
fm*z-t”) Bﬁﬂ%) M2, meEs™) | EwE wag S gy
ofA), b, AW Soz AP gt a0l UFEH uirt
ik,

2 droAEe MIAR ZHAES §&35
Yo ggste] GSHE AT Eojste] ZBA
ww—-} TS 23 4%, Z vty 9 2 w1 Wol Sof gt
£52 ol vlolontA @ 2 W sty AAE B4 2elal
aiu}

ZpAgel 3 Yoz du dZo o3 WL
TNF—q, IL-18, IL-69} &2 H5A cytokine®] thFo 2
A=) AZAEZ, HJANZ, ZoZ U Tt 220 2HE
grozy BA oo 28 9B A B35 1L-1p9
TNF-a= ZREAN 08 4T 3t gy 0|59
Ttk QAL A= 7 Rl PGE:9} LTB, 59 gH& &7
3}o proteoglycane AAA 7|1 AL A5, MMPs2)
g-/\alg_ 514 AEA-LQ. Z~_7].}\]71 Oi}}\-] _1,]-7(—1 ﬁ&& .Z_Si_/\];‘q_,_]. =
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Aol A 71dutag goxith BF, [L-69 Hug &4
sto] 2 3] U AL YASE Aom gAY

E AFM GSH Fo2 tj273t tju]ste] €354 cytokine
IL-18, IL-6 ¥ TNF-a9] F4Z 4 A F2aAA =
Page) 28 4k 9% wSS oRegcHTable 2), |

EL, ‘ﬁz b9 F83% wWi7/iE2R PGEx= &4 F9v+

ZA A TSI Td Ao Tost= ALE dHA e
37.38) , LTBs+= lipoxygenase?] &As}o] o2 9 N%EH
grgol A ZA 9 SFFo) tiste 7}3'& 4 &
R = AEoR dEA glon Az Ferrie Iﬂaﬂﬂ
oA ST AlZHEZRIALS Tdd -7u‘—°1 254,
FotEA8dd 9 ol 854 A%S doA T &4 4
Stof] A A 7)5S st ARz dEA Ao, 2 deA
GSH T2 221 thu]3te] PGE9F LTB.9] AAFS
G0l A 7ZraAA %A A=A cytokine AT F=
% ZWEE S At 50l IS Rirgsta
o}(Fig. 1A, B).

GSHE| 471 A% ¥ dAIste] FHE A X5 gt
7Hs/d0] dFEel =t = JJ'J—] 9 I g3 #o] QAR &
e g ASstd RG] e a5-F FYstA} ohFet
RIAE 712 Eelstint,

AZ9] gt = A MMPs 4 9 &Adstof o3 Tty =
=4 o|g 3t A IZA cytokineo] & dtET A=
M3 sulfated proteoglycan, type I collgen 59 9Z
Eold dhiiA R A 2L o]FA Hed|, HExA Y
THIE F2 AF Y ZeHAe 2AR 8] s g
WA go] A&EHE Ao 2¢E dwd JES COMPY
Wdzko] Srtste] @l JALE T3 dEUtE B, &4 9
3 AR 5& ST 5= e oFF T4 vlo|enAR &
24 A9 2 AqeA] GSH £olZ2e tj2727} tu|she]
MMP-9 8 CTX- I, COMP 5] AAZFE G4 oA 2
ANA & A=7E F95 283 tEo] dF B3 oA 550]
U2 YEr L it (Table 3).

TIMP—12 AlZ9] 7]dE& AAsH= MMPse WA 4%
A=A & & AdstAY FAFste A2 g=A Ut
IL-18, IL-6% WHA|Zo|A TIMP A4hs AA|sh= ¥HH
g 9 AdZAN|ZoAE= TIMPY Hd-Z F7HA]7]| 12
uj 7l 7S] TNF—e= TIMP2] T3-& JA|31=
g VAT o] #gt MMPs¢t TIMPS] &5 Atol9] &
F3o] 2HAF Held fAUZ ez olgfEx Yot 2
Ut 2 dAFoA TIMP-1 %2 228 GSH A+ &
o Atol9] o7t UetA] gst=dl, ©l= GSH7F TIMP
A=E T34 ¥ MMPs9] HES AdH oz 2¥grt=
AL YeRaL 9lo] GSH7F MMPs A4 7”\/\]74 =2
9 AZ, W oo ZAAQA IS T 5 S AR
(Fig. 24A).

GAGst THAZANA 2 ST A=Y S
Hoshes ZEZ o, EF #AE dZ9 Fa AEY
proteoglycang AAs= Aoz daa oY B a7z
oA GSH Fojt2 thx tiu|st] GAGs 8% 194
QA ST A AF FEof gt &) FA=EAtHFig. 2B).

ol9} Z-2 PN vlo|ontA AIE F3 GSHE A+ Fq7t

>
oo ofy
0 W T

ol
o
J
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Jt& MMP2]
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= 53 9 Bof Fo 5ol EUE o]F HE
A+ H&E, Safranin—-0 59 G4 53 =

Ay JAE sttt AW es 24 A3, ZA
+2 HEE, AE, 9 4 29 24 F9 £4o] YA
Aroyt iz GSH FoEe dEy 4 F4Y
proteoglycan®| &40 T, D2y YA o2 GSH
B gz diu] A2uk2e} proteoglycan?] 44o] &
AL 2 Yeht @9 violeutA Aot FkE ot

ol4e] Auts FdH & W, GSHS ZHEA HH
HdS Fof EAd 9ol & 5 Y= 95 v (E
cytokine @ &= mj7) 214} Ag/ﬂaok 29t A0
A5 dovl= dEF AR A= H2A7IH FA|
oI E Hol ¥ 5 = A0 BY ¢ 2 s AX
PFEHUAT A Aol B8 Y= GSHe| gt
Aol £ A71die 33 Y AHdTr B¢ €od
Ago] g AA/AZHeE &AL BYS) & st
AzH &gt 7hed A= gdE

o oft

=

tu
zt'ruh_léo}mr&mlﬂ
T T = e 11

v.2 &

B ATl fuliFmh (GSH)o] TTEY
Anzoz P54 HAGS FUD BB
W 2obe BohE AW A3 e 2 AR A

1. GSH Toie dizZa diulste] dF54 cytokine
(IL—18, IL-6, TNF—-a) ¥ &3 "7l <Al PGE,,
LTBs 59 %S 94 A A2AA,

2. GSH £o2& tjz23} tujste] 2 v3) pal
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