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Protective Effects of Gamiheechum-tang (Jiaweixigian-tang) on
Hypertension and Brain Damage

Jong-Sam Ryu, Seok Hong, Jong-O Park”, Uk Namgung®, Dong-Hee Kim”

Department of intemal Medicine, College of Oriental Medicine, Dongshin University
Department of Pathology", 3: Department of Neurophysiology, College of Oriental Medicine, Daejeon University?

Objective : The goal of the present study was to investigate the protective effect of Gamiheechum-tang (meevaqtan -tang,
GHCT) on brain tissue damage from chemical or ischemic insults.

Methods : Levels of cultured cortical neuron death caused by toxic chemicals were measured by LDH release assay.
Neuroprotective effects of GHCT on brain tissues were examined in vivo by ischemic model of middle cerebral artery (MCA)
occlusion.

Results : Animal groups treated with GHCT showed significantly decreased hypertension, and reduced levels of
aldosterone, dopamine, and epinephrine in the plasma. GHCT treatments (10-200ug/ml) significantly decreased cultured
cortical neuron death mediated by AMPA, kainate, BSO, or Fe2+ when measured by LDH release assay. Yet, cell death
mediated by NMDA was effectively protected by GHCT at the highest concentration examined (200ug/ml). In the in vivo
experiment examining brain damage by MCA occlusion, affected brain areas by ischemic damage and edema were
significantly less in animal groups administered with GHCT compared to the non-treated control group. Neurological
examinations of forelimbs and hindlimbs showed that GHCT treatment improved animals recovery from ischemic injury.
Moreover, the extent of injury in cortical and hippocampal pyramidal neurons in ischemic rats was much reduced by GHCT,
whose morphological features were similarly observed in non-ischemic animals.

Conclusion : The present data suggest that GHCT may play an important role in protecting brain tissues from chemical or
ischemic injuries. {J Korean Oriental Med 2003,24(3):72-83}

Key Words: Gamiheechum-tang (Jiaweixigian-tang; GHCT), hypertension, brain damage, LDH, ischemia, MCA
occlusion, pyramidal neurons

M E
S 20039 4€ 249 - =EAA 20039 59 1Y
- a0e 120034 69 239 HEFE HEH HAolu ¥R Qe F
- @A c A=, PABDA o= Aty 3 IR
RAAA HEN AOTTL ET SIS AUANR T g gyl % 234N S8 FUSE UB
(Tel: 042-280-2623, E-mail: dhkim@dju.ac.kr) off ¢} o]E Qg HAAZIZIIEE AAstE HoE

72



ol A FF F Y] A 78 mE
TR Z7td o) @ AR sopve
FAlell slol AR A EAlZ o FE 2 o
2 el ol Fhe =G FH| 24
B oA A4 9 okl z Qg
AE thate] Mgt A5 AZ Al o]2A dop.
T ol A £ 71l HE 2 A5 2
datA WE glen, FE4 ofn|wite] H=g
2], g g, A el A SoF Sl
Frldew FHE L ATk

oM HEF2 FFY WE) Soped, 3
T2 ok, B R, R A8 Lgret FEELE
Ql ¥7t SA = o] FIREE NEAE, £ HTE, Sl
TH), ARG R o 548 freste 2g9o= 4

:]7—, A]—t‘—_l

2 3Fo BESE R E HiE BHss o9
o Hg o83 At FdEA AmH 1 ok

QAN FFol SEH D e MKFE 5 it
s HEERsle 25 7 SAER
TR APoz, o F T K& S AR
5ol glom, 7)1E9) @Fo)A ojn] Ao o)
7} gk et &t 4 WA Ao v G B

stod Bag up gl

ojo] Azl B} A HEFS A& Ade
ME37] A, A AdelA] HEF S8 9
= RS S B8 V1A S ©slna), SHRE)
g, Aeke g ¥ JEol Hals HaAsta, wjek
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22.1% ol A}, ZA8E 8.0% ©}8}, 23+ 5.0% ©|3}, &
35 8.0% o|8l, #F 0.6% o1, 1 04% °]’hHet &
& 83 FFska, AL 2+2¢, A FE 50
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B o] AHES IRAE BHGHCT)] 74 oF
L TAWS R FEIPELAM T D, 13
o &3 &3 o3t 2o

3) Ak B 7171

gl A8 A2k NMDA(N-methyl-D-

asparate, sigma), AMPA(e¢-amino- 3-hydroxy-5-
methyl-4-isoxazolepropionic acid, sigma), kainte
(sigma), Fe2+(ferrous chloride, sigma), BSO
(buthionine sulfoximine, sigma), dulbecco’ s phosphate
buffered saline(DPBS-A; Sigma Co., U.S.A), normal

The Compositions of Gamiheecheum-tang(Jiaweixigian-tang;GHCT) Extracts

HEE R K4 HE@ g f %4 iR tY)

BB Siegesbeckiae Herba 16 BEE Fossilia Ossis Mastodi 4
#5H Bupleuri Radix 8 R Ostreae Concha 4
L=isrags Arisaematis Rhizoma 5 Ko Rhei Radix et Rhizoma 3
T Poria 5 O Aurantii Immaturus Fructus 3
HE Scutellariae Radix 5 X 3 Ginseng Radix 2
L Paconiae Radix Alba 5 HE Glycyrrhizae Radix 2
MR Cinnamomi Ramulus 4 | Crataegii Fructus 4
Total amount 70
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saline(Z9] A] ¢k, Korea), sodium citrate(Sigma Co.,
U.S.A), 2,3,5-triphenyl-2H-tetrazoliumchloride (Sigma
Co., U.S.A), gerorane (52| #] ¢k, Korea), xantopren
VL(Bayer Dental, Japan), optosil-Xantopren
activator(Bayer Dental, Japan), cresyl fast violet(Sigma
Co., U.S.A), paraformaldehyde(Sigma Co., U.S.A),
Aldosterone RIA Diagnostic kit(Abbott Co., U.S.A),
superoxide dismutase(Stressgen Co., USA), Histostain
plus kit (Zymed Co., U.S.A), H202(Sigma Co., U.S.A),
formalin(Sigma Co., U.S.A), glutaraldehyde(Sigma
Co., U.S.A), 0sO4(Sigma Co., U.S.A), toluidine
blue(Sigma Co., U.S.A), hematoxylin(Sigma Co.,
U.S.A), eosin(Sigma Co., US.A) & AF&33t 7)
7)€ centrifuge (Beckman Co., U.S.A), rotary vaccum
evaporator(Buchi 461, Switzerland), deep freezer
(Sanyo Co., Japan), freeze dryer(Eyela Co., Japan),
autoclave (Hirayama, Japan), ultrasonic cleaner
(Branson Ultrasonics Co., U.S.A), roller mixer(Gowon
scientific technology Co., Korea), vortex (Vision Co.,
Korea), brain matrix(ASI Instrument, Warren, MIL.,
U.S.A)), royal Multi-Plus(Royal Medical Co., Korea),
camera(Nikon, Japan), ACL-100 (Instrumentation
Laboratory, U.S.A), physiograph Model 7 (GRASS
Instrument Co., Quincy, Mass., U.S.A), optical
microscope(Olymphus BH-2., Japan) 52 A}-8-519] t}.

2. g

D Aele) 2

GHCT 4% 2 3,000 ml round flaskdl| ¥ 1 SFF
2,000 mE 9L F, 343 18 F& AAES 3
of ZH(3M filter paper)d}iL, ©] o F}H-& rotary vaccum
evaporatoro| ] 7t F&slgith 5&E £9E 70
¢ deep freezero] A 4217+ <t HhR) 8} a1, 244
ot freeze dryer2 %72 HZ3lo], 133 236 g2
TS doja] Ao B3 wrE A g g
At Ab-gstich

2)gudst 2Hg

(1) SHRE o] &g ¥4 &4
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M ol
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g3 Hebeel 42 SHR WA E giz27y
GHCT o722 o] tfx2Tm=5)& A24d
4%, GHCT 52 0m=5)2 ¥%¥ GHCTE 553
Y 786 me/ke] FEE Eol B} AT T35
o} 533 299 GHCT Foig ¥, cageol| A 24
b Bk A7, 375 ofu] E2r]d] 1083t
go] F94thrt, physiograph Model 7 (GRASS
Instrument Co. Quincy, Mass., U.S.A.) 7P8 channel=
uhEA] & AEA 4 2 =59 e &%
3} ). Chart paper 1 cmel] &3} 50 mmHg (baseline ;
0o 2 ¥ARsACH

QA8 4 g% &

WA S etherZ WA Th, g woN &
A1 mE ANEskA 3 mg/ml EDTA §9E 05 ni2
g 471l 74ek F,4CAA 3,000 rpm 02 158
7 94 BEoAA €48 #1238 t}E catecholamine
7} aldosterone®] 7 #-& 93kl 80l HEa}sich

OR=E R

(D Aldosterone 7 #F

Aldosterone A 22 RIA®16)o| mie} SUA I-
125 =22 E o] 83 A]P& aldosterone RIA
Diagnostic kit(DPC Co., U.S.A)E& A}-&31% 1,
Gamma counting& Gamma count Cobra | #21 A}
£ o] &3}l Ptk

(2 Catecholamine 7 2F

Hjemdahl ®A¥mo]| wlel E4-5-9] catecholamine&
4¢AaA F&stgtt & 0.1IM HCIO4E 718l A
thul 5l 31 acid washed aluminad] &2HA|71 Th& =/
712 A3, 0.IM HCIO4o| 5414 &5 20 4
£ HPLC(High Performance Liquid Chromatography;
Waters Model U6K Injector, 510 pump)ol] 4 &}
norepinephrine, epinephrine, dopamine2| 3-8 27
%t HPLCol A Eel¥ 5452 & F(Data
Module: Waters model 745)3+9t}. Column2 C18
stainless steel column (5 4, 150 mm X 4.6 nm Waters
model 460: KCl reference electrode)e| ™, 7Fal| 2 Ak
< +0.63VHLh 530 g At SEFFS A
i39G om, SHF4= Milli -QTM Waters system



Millipore)& FHA| 7! 2EFE M3

) &Y Baag

(Do 9" AAAE W F

159 = mouse Bjo}2] neocorticesE #2ldhe] X
AL g HMER UE Z 5% horse serum, 5% fetal
bovine serum, 2 mM glutamine, 21 mM glucose”} ¥
3%l Eagle' s minimal essential media(Earle’ s salts,
supplied glutamine-free) Hj Fo2- o] -&-ate] wj L35
o} v 3 AZAAE 1x10/wellE 100 ug/nl poly-D-
lysine®} 4 ug/ml laminine = precoating® 24 well plate
o $73he] ThA| 37T , 5% COn Hh| 4] WS
ik 35 2] glias) W4S A7) 3 AraC
2 A% F,DIV7-10 o) 50 48 ¢ AAagoh

@ HERY AT £33 28A AZ £ &
w g BA

Neuron¥} gliaz} T3H vy AN X0 2+
NMDA 20 M, AMPA 20 uM, kainate 50 #M, Fe2+
100uM, buthionine sulfoximine 10 mMZ 23 F
21 mM glucose®} 26.5 mM bicarbonate7} ¥3+&
Eagle' s minimal essential mediacl] 24A]7F E<t wjjok
itk A7 A ZANE 24A7F 3 & A ERRE
A 2 f2]¥ LDH 84-& 43t & Falallch

B3 =2 Y

WA gulE]E 122 sho] dixa 3 GHCT 5o
For FEARL S EAMCA) 58 242
el 23 #A el AFE 53k GHCT 157.3 ng
1200 g/day-& 2|4 D4 2 miol] &3] A1# oral zonde
(RZF717), Korea)Z o} &8t AT FAT T F)
e 4 ARE s viHAA AE A
AAFE Stk Fa HEE L 441 F 33t
3 HAR g WEol BEETY HE AAS ARt
st WA MAE FEhd] 28 A7]2 Royal
Multi-Plus(Royal Medical Co, Korea)S A}-&3}
N2O(op et )9 Oa(ta)9] HlE2 7:32% 2
A8l enflurane 2 & n}3 315t} Nagasawa?] W

wvel et % 29¢ AN 01F A6 £4

#x] GEs P 95 575 AR E 2
I4BRE $AG 9 345U AF5Ue A2

F34 o 490 ¢ ek A e RIE 3 ISl MXE R (505)

st Zutg AW WA s Al wjE5s

Ae Z28 AAE YT A

£33 AFo 2N 53 FUH s A8t

Z g AZFE 308 o|UlE a3 AE

AHE3le] A& g B HAME v FH

A Bestgon, o E9E HAstn 60% Bt
21k=
As

)

>
o3k
ffo

N202} 025 90%9} 10% H| & & sl AAka A
fslgon] HA 1208 o] LTEHE 1
WA ABFE P

A WA Y REE 2P & 24 Fol o
A9 W& 7AYo} brain matrix(ASI Instruments,
Warren, M1, U.S.A)Z ©|-&3t 2 mn 79 coronal
brain slice® A& F o] F 8sliceTr-& Medla] 2%
triphenyltetrazolium chloride(TTC) €88 7}3la 37
ColA 2087 WiFatith TTC & H4 22-&
A uzpyo g A, s¥o] dojd 24 ¢
MR Fo R By 22 e FEo] 7Fesisith
g T8 Ul ARE Ho] dideta, EdE =
A& 10% formalin neutral buffer2 73 A Zt}.
coronal sliced|A] S|8HA-E 381, EHA
2 FEEL ol o] Ao o3 &%

Kol ERC%) = AB

X 100

X 100 FIEH(%) =

A+B
A : Z} coronal sliceol| 2] & &go] ftel v wt
T A ()
B : Z} coronal slice®| 4] 2] o2 O] ¥t B A (mo)
C: Z} coronal slice| A1 2] &g 2 )
AR A ST A B ANLE §
F 9 ABF Fol e 2zl AR AAS

o
2

3 S FAHo mE NASH A& F
£ 3H3Ich A4 A& F == Bederson®]
Woo] oste] 7 ALEE forelimbe 45302,
hindlimb-& 25522 vpo] A4gl st on F4
o & &5 £hie U3 2o

Ao 7 dYFoaRE AE3) %
AFQo2HE 2m o2 AN g 3

i
ok

-
4,
N

A

flo oz mo X

ujn wet X



(506) thstare)dra) ] A24H A3%5(2003d 99)

The Neurologic Examination Grading System

Grade Neurologic examination
Grade 0 No deficit
Forelimb Grade 1 Forelimb flexation when suspended by the tail
orelim Grade 2 Reduced forepaw resistance to lateral push
Grade 3 Circulating behaviour during suspension (body twisting)
- Grade 0 Immediate placement of the behind back on to the table(normal)
Hindlimb ;
Grade 1 No limb placement / movement

Table 1. The Effect of GHCT on Blood Pressure

Table 3. The Effect of GHCT on the Plasma Level of
Catecholamine in SHR

Control GHCT
BP(nnHg) 1733433 157.0+£3.4* Control GHCT
Control : Saline treated group GHCT : 786 mg/kg of GHCT treated group Plasima dopamine levels (pg/m/)  106.4+8.8 64.4112.4%*

* : Statically significant value compared with control data by 7 test
(* p<0.05, ** p<0.01, *** p<0.001)

Table 2. The Effect of GHCT on the Plasma Level of
Aldosterone in SHR

GHCT
7.8+1.8%*

Control
Plasma aldosterone levels (pg/ml) 27.2+1.1

o 2417t Bt st o] ¢EE 7 23
EL 2% FEEAA RAR A F B4 %
Hol| we} 3L T ASTOE 4 4 xylened
1 e AR oy g £42 AFsiar
FEg &30 g AAMES £ FEE Nissl
AA) 3 B AN 2 4m $AZ gt A
< TE0 22ty 2 g3y e A US 01%

>

cresyl fast violet & 44 ol of] *;_]%01] A 30 -‘E_—Z} ‘ééﬂ z
95% alcohol 2 B3} 11 &4
L Holjlo] Fatau ]7§(Olympus-BH2, Japan)E]-Oﬂ
A A7 E A 229G

g A

d

o]
o] &g Y FH M hxTe] 1733+
3.3 mHg2 VERY W, GHCT %o 2 1570434
mHg2 el F94 90 =@<0.05) #42E B4t
(Table 1).
)8 G nxe 9
(1) Aldosterone €F2re] 3}

ir
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Plasma norepinephrine levels (pg/m!)  589.64163.2 475.8+142.1
Plasma epinephrine levels (pg/m/) 5060.4+670.2 882.54229.5*

g2 A8 A Aw aldosterone £ o o)
27.2+1.1 ng/dL, GHCT %] 70| 7.8+1.8 ng/dL&
Vet f-o4 SlE(p <0.01) 348 E{chTable 2).

(2) Catecholamine &+3ke] ¥ 3}

Catecholamine % dopamine 3#-& th Z7+0] 106.4
+8.8 pg/ml, GHCT Eol o] 6444124 pg/nlZ &
AU EP<0.01) A4S B3 oW, epinephrine 3k
o g 2Fo] 5060446702 pg/ml, GHCT cf o]
882.5+229.5 pg/ml 2 UERE o] HAl f9A SU=
(p<0.05) A& Kt} o]d ¥}3] norepinephrine 3t
ZF2 )2, GHCT Foj o] 242} 589.6+163.2 py/
ml, 4758 +142.1 pg/ml 2 ZoH 0o FoAdL ¢l
1 tHTable 3).

A AZ &4l gk o] AHg

(1) NMDA®|| 2} gt Al % &2gof] thgh o] 248

ek A] 13-15¢ & did @ A Ze] 20uM
NMDAE ©Eo 2 Aeg g2 90.70+2.19(%)
2 LDH o] ;@E]Qi—l,GHC 10, 30, 100, 200 ug
/ml 558 243 Ad7e 7+7k 952745.17(%),
89.77+5.01(%), 95.77i5.83(%), 83.30+3.99(%) 2
LFebstthFig. 1).

(2) AMPAC] 93+ A E =440 3 who] ZHg

w kel 13-159 # cHh:]uﬂé_‘ A E 206M
AMPAE TE0 2 A3 2L 48.27+2.60(%)
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Fig. 1. Inhibitory effect of GHCT on LDH release induced by
NMDA.
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Fig. 3. Inhibitory effect of GHCT on LDH release induced by
Kainate.

2 LDH #Fo| 24 9%l 3, GHCT 10, 30, 100, 200 ug
ml FE2 Fod AL Zhzb 24.03+1.31(%),
19.20+5.08(%), 19.86+1.81(%), 21.50+1.31(%) &
VERY, Bl 23 Blste] RE E%ol|A LDH f-2l g
< A7) 39 th(Fig. 2).

(3) Kainateol] 2]t A &2 T3t o] 24

vl ¥t} 13-159 @ oA A Ed 50uM
kainate 2 ©5=0 2 ald gz % 43.49+3.71(%)
2 LDH o] %5911, GHCT 10, 30, 100, 200 g

ml 22 o3 AL 7474 12.32+2.37(%),
19.9942.92(%), 21.03+2. 44(%) 14.86+2. 17(%);
thzzol Hgte] ZE oA LDH #2832 4]
319 tH(Fig. 3).

2) Akt A E 3 g o] 2g

(1) BSOl| o] gt M E =730 thgh who] 2

W FeE2) 13-159 & o5 d A Eof 10mM BSO

E ©5or A dE2FL 45.7410.64(%) %

FE 9 49 Ik A ESol BIE L M) 11X e

HER(507)

% LDH release
P (o)}
o
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AMPA 20uM(24hr)

Fig. 2. Inhibitory effect of GHCT on LDH release induced by
AMPA.
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Fig. 4. Inhibitory Effect of GHCT on LDH Release Induced
by BSO.

LDH & o] &4 5% a1, GHCT 10, 30, 100, 200 g
ml FE2 Fod AEFe 7hz} 17.34+4.94%),
6.02+1.63(%), 14.63+4.07(%), 32.50+4.23(%) % 1}
Bt 2 Hlgte] BE A ¥ o)A LDH $-2) %
< A5 tHFig. 4).

() Ferroll o8k ME &gl ek o] 2h8-

s oketa) 13-15¢ @ :MJJ A Z o) 100uM Fe
g 9502 Mg 2T 51.99+4.49(%) &
LDH #o] 245931, GHCT 10, 30, 100, 200 ug/nl
EEE EA AdFe 217t 20.06+1.71, 9.41+
2.33(%), 8.01£1.00(%), 7.34+0.30(%)2 UJEL} =
= o|&# 22 LDH fre] % oAl 8t thFig. 5).

3) Fui= = #H ol w}% 5 W g BE g
oA = Z3

TUHHAFTY Ao o2 Y WAL RFLL
fig.6° A4 B nie}l Zo] Aukd o2 GHCT B3
of el Hlgt] oA Jde i FHRE e

lo
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Table 4. Forelimb and Hindlimb Test of Rat

Sample Operation  Hypoxia Recirculation

_ Conol 3004000 225+025 25+0.28
Forelimb  gHCT 1.0040.00 1.00+0.00 1.00+0.00
Control  1.004000 1.00+0.00 1.00+0.00°

Hindlimb  ghet 0.75+025 000+000 05+028

% LDH release
ey =2 fes] o
(=] o o o

~N
o

alone 10 30 100 200

GHCT(ug/ml)

Fe21100uM{(24hr)

Fig. 5. F Inhibitory Effect of GHCT on LDH Release Induced
by Fe*.

WA tHFig. 6).

2) 217382 HA

Forelimb test®} Aile 2T 3.00+0.00, 2.25
+0.25, 2.5+0.28%2 ehled v]dte] GHCT %4
Z& 1.00+0.00, 1.00+0.00, 1.00+0.002 Yeh} &
A A4-2 29t Hindlimb teste] A& 22
1.00+0.00, 1.00+0.00, 1.00+0.00, GHCT ¥ 7L
0.75+0.25, 0.00+0.00, 0.5+0.282.2 e} o] 4
Al 34 A4S B tiTable 4).

3y &2AEA g

OHuzT

2o A4 tedr FolA #2He A+
Aol Py eta 2ACZE 639 U H S (cortex
layer)e] Trio] &A= 1, §3] A3FF 53l AA
s 2 | & A ¥(large pyramidal neuron)E

o] cresyl fast violet G4 743t NS BT ¥t
9 A S-S e giuute Al
A Ee] FEo] o tFE AMEHES
A28 1 AE AAE 89, FHde 2

22 F A (vacuole)Eo] HAFUTE
A4 g% ntg A E o] F= CAl~4
oo RR} X|o}o] Z(dentate gyrus) T2l T
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Control GHCT

Fig. 6. Ischemic and edema in MCA occluded SD rats.

Fig. 7. Light micrographic appearance of the cerebral cortex
and hippocampus, the control group and cresy! fast
violet stain, X100. A. Normal cerebral cortex portion
(left) B. Ischemic cerebral cortex portion (right) C.
Normal hippocampal formation portion (left) D.
Ischemic hippocampal formation portion {right).

P AAMESS cresyl fast violet Fo] Zat
AL Hole du= AELEY vnd F2s 7t
A P ES0] F2 FEHACE wE HEY &4
& ke giuukre] Sty gA FRdAE sev
SAZEEL AY Holx Y1 2 HPAEET &
S FEAY AXEC] BEEHUAAFiE. 7).

(2) GHCT Foi

&4 i) ke At e BFEe di s Ay
Ful AAA FHe #F 2AL 2T F4 o
o vl 59d #F 4AAS 29k &4 Uiy
o] gy H@ R oAE cresyl fast violeto]
73g Jalg Hole gen| = A xS} ARt st
goh, AR A 2o} HE A &38R g
Boel fapsteh slmtE A FRERA GA] £4
ubz) opo Belo} olF fAg 2ATH WS H



Fig. 8. Light micrographic appearance of the cerebral cortex
and hippocampus, the GHCT group and cresy! fast
violet stain, X100. A. Normal cerebral cortex portion
(left) B. Ischemic cerebral cortex portion (right) C.
Normal hippocampal formation portion (left) D.
Ischemic hippocampal formation portion (right).

A cHFig. ).
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349 7] 342 $Il ABAEE H5E 4 9
& ople) el Bag dgolt

AT 975 AWEE HEHER Qg A TEA
2123} CPP(cerebral perfusion pressure)e] 24, 4
2 2 3} ¢h A (calcium channel blockers)2] o] &,
glucocorticoids®] HF3} &F2-&, NEAAAE
o] &g H-F oW, A A &2 (hypothermia), A
2 328% olgdte A 5ol don, Ea, HHE
Al excitotoxin antagonists®} free-radical scavengers $}
inhibitors & ©] 83+ ¥ &4 Ao i A7 e &
A o) FoJA 3 AT

P2 A EHAL] 0|2 Ao At F2
3t 9IA}HE glutamatel} asparate®} 22 ofn] - 2HA|
217 AgEAoth HARAZA Athe FHo| F
e A Zu] ATP AlAlo] 7+AE]o] Na-K* pump7}
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=gt 2F3 ARt W] e Al x| 43
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acid IAFEA 34 2 REE=g ol 82 52
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ANz 1A A 73 6bH, prostaglandins, leuko-
trienes, free radical 5o 2= dldz FA7)
WA Bt Al ER-ZFo] WA P

HE AL sejgtd o 2 FFo| HFof &3l
d], o]ofl djgt PN oz E¥ SMRARS IFRES
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