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Vasorelaxant effects of 10 traditional Korean Herbal Prescriptions
on isolated rat aortic rings

Eun—Jeong Park®, Bumjung Kim"

Department of Korean Medicine and Healthcare, Kyung Hee Cyber University, Seoul 02447, Republic of Korea

ABSTRACT

Objectives : The objective of present study was to investigate the vasorelaxant effects of 10 traditional Korean Herbal
Prescriptions (KHP) on isolated rat thoracic aorta precontracted with potassium chloride (KCI).

Methods : An electric extractor was used to extract KHP in distilled water for 3h, Rat aorta rings were isolated and
were precontracted using KCl in organ chambers containing 10 ml Krebs Henseleit (KH) buffer, KHP extracts were
added in increasing concentrations (10—1000 xg/ml) to investigate vasorelaxant effects, The vasorelaxant responses
induced by KHP were expressed as a percentage in response to contraction generated by KCI,

Results : Among the 10 KHP, Gamisoyo—san, Galgeun—tang, Gyeji—tang, Gwakhyangjeonggi—san, Daeyoung—jeon,
and Socheongryong—tang showed significant vasorelaxant effect at high concentration, In contrast, Gyejibokryeong—
hwan constricted more the aorta rings precontracted by KCI, And Gumiganghwal—tang, Guibi—tang, Saengmaek—
san showed no significant effect. Also, rat aorta rings treated with Gyejibokryeong—hwan or Gyeji—tang after pre—
relaxation by amlodipine did not cause any significant change,

Conclusion : Thus, these results provide the experimental evidence as useful herbal prescriptions for the treatment
of hypertension and suggest guidelines in conjunction with other western drugs, including amlodipine,

Key words : Korean Herbal Prescriptions, amlodipine, hypertension, vasorelaxation, vasoconstriction
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7 EY = Jonz nEY Ao FYL BHA| o3t
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2 5k, I g Y8 AAEEL E3 UEF T
S g4 HFH7 B0l nEY diE Bt HS L

SEEECE]
1YY A2 oFRel HI Spdteek, dHoR 1
B A BAeIA L oFRARRTH ASA ABET AL

Az}, S5 @gho] 140/90 mmHg ©]4+] 91HZE oF
EXNRE 5% EYxHo| Fasith, 1Y 1A ARE @Y
A BAS] AL AR VA =8A AA|(angiotensin 11
receptor blocker; ARB)®} Z+ 2 gA|7} 43%= 7H3
wol AW, DA (7%), ©o=A|(4%), AL
A88 4 (angiotensin—converting enzyme; ACE) 2A|A|
(2%)¢] o2 AHEEHI Slth ACE JAAE FLEUFY
Fzoz HARAT] S4w Euv} ou, HiEsd
(bradykinin)©] 2348 Alato] BERE, 713 5o Rakgo|
Uil E3] EopelelA] MMt ARBE ACE elAIAIe]
Hs) AEH 02 Agatol /1F o) HAEL govt H7|PA
F2hgo] glof JAalFol= F7lolth, A& 52 AdAl= IU
oAl o] A== Fudgtoz Y st o] F vharH <l
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Aol A ohE LEdorol s Ayt dF5H B WA
£ S7HItE vt ok, oAl 2 RE AREE
12 Fuggere s ANZEEF, AUYEEES, 1ZwES
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== A7 fste] A AF2E AR g A FkS
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BE 53 Aoz go] AEHI g, 0|2 s o}
(Pharmacodynamic) S#ol|lA A2a%E Uetl= 3HeH4
BS AEs) W g2 sl Aok A2, ddED &
ofe] o A-goR Qe A == B, BHd
BT} FAoFES WEFo7F S7k8ta Jlow, therdt Ao
A 7o) Zgo] Hrte dFHIEC] B,

TR A2HA AF ok A n¥Y A7 OF
A FT P otel A AAMCR g2 AR a84S
RAFSLI, £ B AL F4 o AL o, A5
4 Ast AEHA 2, RLEY o] ALY Ao § HF
grojoF Aupo] w}shA] Uﬂ?M%OI FHE Aot 7. whekA
TEYG ARE AT Bejok Ao FH U obute] WEE
ole]l tigt A7k Bastth, £ Al A5 Tojor A%
10&011 thate] ol A5 ATES AWk, 2wt

GRolo] At {3 AHE A1l Euste Hiolt,

I. A= 99y
1. 23A=
)A|E Z=H| 2 Y=
B A3 AeE %23} golgst SRE 1029 AE o
ook Hut 22 B2 12350y (Daejeon, Korea) o2
Be APt FEUHE 33 Zo, Ao 1A sheF
AE 7] (Cosmos 660, Incheon, Korea)oll 21, F5F
/\]EQ‘] 10812 H7F & 100ColA 2417 FE5H9 T
& o3 ¥ AYERVIZ 3% 52 T 5FAx2
1o E2EEE IESIET. 10F9] gtojoF A4k
% 2280 Table 13} 2o}, We] 1§ 22201 g
3] % ¥ Krebs Henseleit (KH) buffer 1 meo] @&t
7|3 250527]5 o] 8ste] 43| Hof Yol ARt

Table 1. The composition and vield of 10 kinds of Korean Herbal Prescriptions.

Korean Herbal

IS Prescriptions (KHP)

Composition of Korean medicine

Yield (%)

Paeoniae Radix, Atractylodis Rhizoma Alba, Anemarrhenae Rhizoma, Lycii Radicis

Cortex, Angelicae Gigantis Radix, Poria Sclerotium, Liriopis seu Ophiopogonis Tuber,

1 Gamisoyo—san (KHP1) Rehmanniae Radix Recens, Gardeniae Fructus, Phellodendri Cortex, Platycodonis 19.41
Radix, and Glycyrrhizae Radix et Rhizoma
_ Puerariae Radix, Cinnamomi Ramulus, Ephedrae Herba, Paeoniae Radix, Glycyrrhizae
2 Galgeun—tang (KHP2) Radix et Rhizoma, Zingiberis Rhizoma Recens, and Zizyphi Fructus 12.60
Gyejibokryeong—hwan  Cinnamomi Ramulus, Poria Sclerotium, Moutan Radicis Cortex, Paeoniae Radix, and
3 . 11.82
(KHP3) Persicae Semen
4 Gyeji—tang (KHP4) Cinnamomi Ramulus, Paeoniae Radix, Glycyrrhizae Radix et Rhizoma, Zingiberis 9.75

Rhizoma Recens, and Zizyphi Fructus
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Korean Herbal e . .
No Prescriptions (KHP) Composition of Korean medicine Yield (%)
Agastachis Herba, Perillae Folium, Angelicae Dahuricae Radix, Arecae Pericarpium,
5 Gwakhyangjeonggi—san Poria Sclerotium, Magnoliae Cortex, Atractylodis Rhizoma Alba, Citri Unshius 12 89
(KHP5) Pericarpium, Pinelliae Tuber, Platycodonis Radix, Glycyrrhizae Radix et Rhizoma, ’
Zizyphi Fructus, and Zingiberis Rhizoma Recens
Osterici seu Notopterygii Radix et Rhizoma, Saposhnikoviae Radix, Cnidii Rhizoma,
6 Gumiganghwal—tang  Angelicae Dahuricae Radix, Atractylodis Rhizoma, Scutellariae Radix, Rehmanniae 99,76
(KHP6) Radix Recens, Asiasari Radix et Rhizoma, Glycyrrhizae Radix et Rhizoma, Zingiberis :
Rhizoma Recens, and Zizyphi Fructus
Angelicae Gigantis Radix, Longan Arillus, Zizyphi Semen, Polygalae Radix, Ginseng
7 Guibi—tang (KHP7) Radix, Astragali Radix, Atractylodis Rhizoma Alba, Poria Sclerotium, Aucklandiae 24,30

Radix, Glycyrrhizae Radix et Rhizoma, Zingiberis Rhizoma Recens, and Zizyphi Fructus

8 Daeyoung—jeon (KHPS)

Angelicae Gigantis Radix, Rehmanniae Radix Preparata, Lycii Fructus, Glycyrrhizae
Radix et Rhizoma, Eucommiae Cortex, Achyranthis Radix, and Cinnamomi Cortex

27.57

9 Saengmaek—san (KHP9) Liriopis seu Ophiopogonis Tuber, Ginseng Radix, and Schisandrae Fructus 26.58

Socheongryong—tang

10 (KHP10)

Rhizoma

Ephedrae Herba, Paeoniae Radix, Schisandrae Fructus, Pinelliae Tuber, Asiasari Radix
et Rhizoma, Zingiberis Rhizoma, Cinnamomi Ramulus, and Glycyrrhizae Radix et 21,70

2) deisE E Agetd
¥ EEL Sprague—Dawley A AF(FH, FFA 240 ~
g, 8F#)E F2Hlo]Q (Gyeonggi province, Korea)
FE Fojste] Holet ES AFEA HAFHSHHA, dF¢
oF AYA P (x: 22 + 2T, E: 07:00-19:00)° &
S 2 Ao AHgStgt BE AEAdE Bty 55
<89 €3]9] $521 [KHUASP(SE)—16—143]3}+ animal welfare
guidelines& &34 T},

R)PNELR= V)

(1) AleF

Aol AR sodium chloride (NaCl), potassium chloride
(KCl), magnesium sulfate (MgSOy), potassium phosphate
monobasic (KH3PO4), calcium chloride (CaCly), sodium
bicarbonate (NaHCOs), glucose, & =Ztj® (amlodipine
besylate) 52 A0t =82 (Mo, USA) AFES +U35HH
A&t

(2) 7171

AlR9 =& 9 AZRo|E= Rotary vacuum evaporator
(EYELA Co., Japan), freeze—dryer (Ilshin Lab, Korea)<
ARSI, 8 A8 24L& Isometric force transducer
(Grass instrument Co., USA), Powerlab data acquisition
system (ADI instrument Co., Australia)Z AF&-3}th.

N

A9

1) 2t M M=
A3=EZ Y (Cervical dislocation)2. 2 3IAPAZ] =

FRUAFUS Helsha, HoiE FRUSHS AABY AAF

Henseleit buffer (composition, mM: NaCl, 118,0; KCl,
4.7; MgSO4, 1.2; KHoPO4, 1.2; CaCly, 2.5; NaHCOs,
25.0; and glucose, 11.1; pH 7.4)o]] Y312, tjE®Mo] HAZ=
A 22 AAT F F 2mm Zo|S] FH AR ThEY
FHshh

isometric force transducerE o|&3ste] W AY
(isometric tension)2 &43t9 1, A2 9] M3l= Powerlab
I} Lab Chart software (version 8.0)2 7|23}t g
AHL 37C 10 ml¥ KH buffer’} &3] organ batho]A
YA & S F7HAIA oF 1.2 g9 A=A 20&utt}
AAg gHo R wA st thA] L7 oh-g AEE X35t
P

-

2) KCIZ REE 2t +5 & A &0l Qe g2

) 2&£E0] do|g a5& Feldlr] st KCl (60
mM)E organ bathol A3t @ FAHE Y2 F=HAF]
[e)

A 222E B Feol PPSkEE oF 10 ~ 1580k}
FEWE 10-1000 pg/nie Folste] o|¢hg-S SHlstar

*}0}71 At 105 A%
2% AW AAsto 22t gristath KCl (60 mM)E organ
batholl Hgste] @ FHE HYE +=FA7 F d=20H
10 pge oI5t o|¢A)7| 1L, AW FEES oF 10 ~ 15&
ittt FEEE 10-1000 pg/mlE FoFsto] &R ool o3t
A5 28-S Estoct.
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Percentage of vasorelaxation (%)
=[{@a—¢c — b -0} /@] x 100

a® KCI2 f=9 Fd Z2, b= AW F5& A9 F 4,
ce KCl 7o A digd dH 7|2 Zge o

5) S7I%/2]
AN dolz

(standard error of mean;

A= Yt (mean) + B9 FEQF
SEM)Z ZA|3t5ch AE ZAzte
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G914 HEL SPSS statistical analysis software (version
23.0; SPSS Inc., USA)E o]&slgon, A3ZATE= Student's
T—testE 0‘3]-01 p—valueZ} 0.05 (95%) ©]3}¢l H$ g2

o1 Tl’
3 Zol7k 9l A= WY

59 FFUEY Hgd g 10F
gy a7 (Table 2)

Table 2. Vascular tension variations of Korean Herbal Prescriptions on KCI (60 mM) pre—contracted rat aortic rings.

Relaxation (%)

Sample Korean Herbal Prescriptions (zg/m0)
10 30 100 300 1000

Control 0.0£0.6 0.5+1.1 1.0+1.7 1.5+2.2 2.1+2.2
KHP1 0.0+0.0 0.0+0.8 0.5+1.0 3.5+1.0 13.7+1.27
KHP?2 -2.0+0.8" -3.0+1.4" -3.240.9" 0.0+2.1 9.5+4.6"
KHP3 -1.5%2.0 -2.2+1.8" -3.5+2.3" -4.2+2.6" 1.2+1.5
KHP4 -2.0+0.0" -2.0+1.1" -2.0+1.1" 0.7+1.5 17.2+1.8"
KHP5 -2.0+0.0" -2.0+0.8" -2.7+25" -2.0+2.4" 8.0+2.17
KHP6 -1.240.5" -2.2+1.2" -1.7%0.9" -0.7+1.5 3.5+1.2
KHP7 0.8+0.0 1.7+0.5 1.5+0.9 1.4+1.8 1.2+2.2
KHPS -0.5+1.0 0.2+1.7 1.0+1.6 3.2+1.2 10.5+1.77
KHP9 -1.0+0.8 -0.7+0.9 -0.5+1.0 1.0+0.8 6.0+4.0
KHP10 -2.5+0.5" -3.7+0.9" -5.740.9" -5.2+2.7" 7.5+3.6"

Notes: Values are exoressed as mean + SEM (n = 4). "2{ 0.05. "~ < 0.01 vs control.

1) HOukiB;ESL, Gamisoyo—san (KHP1)

fkigsx AW 22E8S 59 (10-1000 pg/m)E &
o3 23 KCI2 #=5H 3 AL 1000 #g/me] F=ollA
13.7+1.2%2 FJ3tA o= qct.

2) BiRi%, Galgeun—tang (KHP2)

B A 2288 5549 (10-1000 pg/m)E Fo3t
23t KCIZ #&5H 3¢ 2H2 AskoA =55= AFS
Bolthzt 1000 pg/ml 9] F=olA 9.5+4,6%F F25tA o]
Saadbele

3) KRS 1L, Gyejibokryeong—hwan (KHP3)
RS AL, A 2282 =4 (10-1000 pg/m)2 §
oqst A1t KCIZ2 =58 % €L AsZodA £5=H=
ZAFFS Ho|thrl 300 pg/ml ] HEoA —4.2+2 6%2 9

A A= £E5E A

4) ¥R5%, Gyejii—tang (KHP4)

RS AW FE2ES =¥ (10-1000 pg/m)E FoIgt
23} KOIZ 459 8% 28E Apmd +35E FTe
RHoltprk 1000 pg/mle] sZoA 17.2+1.8%2 F25H
o|¢E] ot

5) B IF 7l Gwakhyangjeonggi—san (KHP5)

ERERE Y FE2ES =¥ (10-1000 pg/m)E %
o3t 21t KCIZ2 =58 8 U2 AszdA £5=H=
A%E Holghrl 1000 pg/me] H=4 8.0+£2.1%2 59
stA o] &= At

6) Nok7%SE:5, Gumiganghwal—tang (KHP6)
uksEES A FE2ES 558 (10-1000 pg/m)E &
a5t A KO 428 I3 FHL AEsoi] L2Ert

AFEAA o|HEE= FIFE Bt



7) §¥p%;5, Guibi—tang (KHP7)
s A 2252 =4 (10-1000 pg/ml)2 Foldt
A7 KCIZ 53 3 82 Fo3 3 B o) k=
Koz ¢kokct,

8) X&qi, Daeyoung—jeon (KHP8)

KGR AY FE2ES 5= (10-1000 pg/m)2 Fogt
A3t KCIZ 5% & dHL 1000 pg/me] F=oA
10.5+1,7%2 F&J3tA o= 3k,

9) 4 BREY, Saengmaek—san (KHP9)
EiRE A FEES 528 (10-1000 pg/ml) 2 Fogh
23 KOIZ 38 99 A GO 3 EE olgh Hals

)]
=
o
o

1 © Control (amlodipine)
® amlodipine + KHP3

804
604

404

Relaxation (%)

20

10 15 20 25 3.0
log (ug/ml)

(@]

100, © Control (amlodipine)
® amlodipine + KHP4

80l Q/.fﬁ===°==9
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log (ug/ml)

T gl B AT 57

Holz] ek,

10) /NE8ES, Socheongryong—tang (KHP10)

NERG A FEES 552 (10-1000 xg/m)2 T
47} KOIZ 31 BB BBS AyEoly $ETL AFL
Holth7}k 1000 pg/mle] FE=AA 7.5+3.6%=2 25t ©|
2= AT,

2. KCIZ =3 ¥4 b=
by YgE5do o3t 25 A9 FE5E9
8 ol¢t 5

amlodipine
b v
wash
v

A lodioi

amlodipine KHP3 (ug/ml)
KClI

v 10

30
100 3001000Wash
¥ v

A
KCI
d amloiipine
wash
v
A .
Ko amlodipine KHP4 (ug/ml)
10
4 ::‘: 100 3001000WaSh
\ A 4

A R

KCl 10 min

Figure 1. Vasorelaxant effect (a and ¢) and representative trace (b and d) of Korean Herbal Prescriptions (KHP3 and KHP4) treatment
after amlodipine pretreatment (control) on KCI (60 mM)—precontracted rat thoracic aortas. Data are presented as mean + SEM (n = 4-6).

1) LZO|ET} ERTES HL (KHP3)
KCIZ £&% FHdw dge dzgd Fo & o|gEg]
ok, RSN AW FE2ES =9 (10-1000 pg/md)2
Fogt Ay @ FHLE Fott =& EE o]¢ 53tE Ho|
A Tk, BEETEL AY FE2E G5 59N E 9%
sZ2a0E Byou, 2ozt yEEeos A2
Ho] matof f-oJu)gt G ujX| A o,

T

2) Y2C|H ot #8055 (KHP4)

KCIZ ¢35 §5d9 FHE d2AE Foste] o|¢
ANZ|3, R AW 2288 59 (10-1000 pg/m)=
Foigt A3t @ dHL FY% 45 Ee ol 5T Ho
A FStTh B AW FE2E OGS FAAE ot o)
a3E HYoy, gRoumte] PEEAqAE YA
aate] Fougt G v A gkt
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v,z %

AEA A2 AAAZD R F a5 APEES] F skt
W=7t 22 A%k F shel 18Y ARE Al ¢ A=A=
REs] EET ok, sHARE, Y 1Y ABRAE ¥
AZ2& % EFSIL o2, W, B 43k7] Zpof 5
ThFet Hakgo] Yepta o, weba] A5 o= QHaAo]
A5E THoJeF Ao Eytolet avtel i HL A 2A9H
HeFolol et A7 Fa) LEY A2 B ayo] )
e R

Aol A @S Bojlle AutEdo] S7IstAY 228w
Ago] F71tH Egol AsdstA "ot ¢ A2 qux
Aol B0l R QAR A B HI o= REYS
ZHgtt, @REEIH FPH A EE o8 7|HE T E
T =53 oo F43% AL st vt ERFELY
$%3} o|gholl= Ca’ o] Fa% S Tgstal ok, KC19)
Foe Axe] Ko 3712 Ad &4 s Ad(VDCC,
voltage—dependent Ca?* channels)S EAFA 7|12, A=
Y2 Ca™ o] GYEo] e £53514 "}’

kg SNRHEE) 49 Aoz, A% [, A
#, g, B, RS, ML, R, JET, B, B,
HEZ AR Joldt, mekai#Ese AeH o= mAol I

SHA BTt Ue 34 58 ARsE AWeR, 94%, 2
%, B 59 7o AMGEH ftrh, HT AollA ek
B FAEH A, Fg, S, FE adte] diaf B

ATHY. kg 18 B V| AATE BIaEo
2 gron], B AT ATA §ol3t o|RETE HojFol
2% YAt Ba g Ao R Helth,

BES (B 270 Ao R B, kb R, 5
g HE AR, AEE FAY Aot BpS 5o
KEgppERol TR, BPVETE, FURIENER, BRRAL, R
IR 59 $A4L A8sts AYor, 7], 54, ¥d 59 3
Fof g ARGl gt HT AolA FHbolE A, FE,
ozl g4 5 thokst okgl@Ado]l RuE ekl Hige
I T VAT = BaEe] QA gow, B A3 A
oA §%t o|FAIE BAF T A AT EQ
Ao Helth,

HERHEALS (BEE) 249 Adoz kR, K%,
bR, 2%, M- o2 FAE Aotk ERHEFEAS AE
Aoz A Dol EiE A3 fERmiEL, B, § AL
59 4L A8sts ALow, Adr] 237 SR A7
AREES] gtk FE AFolA] B, A, 1AE, HEE,
ot 59 M2 3t ole] F@Aol RuEYH?, kK
EAa0 1E B NAATFE BuFo] 9] gon B o
T A A F £E5ETNE oy, d2YuATY BHE-
FoAA= Fugt FFE v XA ket

RS (B 279 Ao R kb, g o Ak
B, OAEE FAE Aot HhigS ABHOR KpElA
B, AL VR, EE 59 SARS X2 ez 717,
5, Bd 59 Az ARE gk AT A7l A

2 &4 g, 85 Y AR dig ekggo] Bal

o K@
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HAHY | HEEpe 138 B 1-AdTE BaEo] ¢
odom, B AT AnoA o3t o|FEAES HYoL}, =
tld o] PREQ AL folugt JeS u| A7) ).

EEERERS KFERAMD A 249 Aoz #F,
SRR MR, KM, R AN FOR. BRR. REL R
HEr, R, KRR TAY Aot EEERHS d53o=
REALIR, BEfhe] S5os At T Buy oy
2532 59 Mz AMgEO gk T AN LA,
55717, A8 A A AE 59 M2 g 2t
BUEQHY, EEEREK 32E0] Nitric oxide (NO) 4L
Eo AZWE Ca®*o] £ Adstel E7]9 AEW dH
12 E o|gAItn Bustgn'?, B AT A= 9
3ol E TS B},

NRSEES S (CERRSRERAE 249 Aoz %
EOBEE, IS, [E Bl S, A, e, HEE AR
KEZ TRE Adrolth, AkEEHS AEHOZ TR,
wlEe] A5o2 77|19 AFA dE 59 (= AR A
250} gt HZ AFo|A NF-kBO| 2L ojA|3te] oj4]
Az gt I 53 9 FLR 2t 2nE ALY, K
pkEESS T8 B 7| AATE maEo] YA o,
B AT AFfolA ozt 581} o| 9 E AL HAFHUT

FRmSS (fh) A Ao R HEE HEHRA, B,
A, AZ, KK, gk, i, RE, BB AR, KRS 74
g Aupolth, kS-S AEH o2 BRI, EIEELY 8%
o7 JgAAE, JdgAsE), ARE 59 AR 9 |
Bt AMgHo| gtk H T Ao A dxstolmulA 7%
oA, AAREET B2 a4 TS AE 59| FTA
o] RIEYH? WE FhmgolA A LA AgtEs oA
B4L B3 1Y ABARAY PsAe Bustgon?,
B AT Ao A §oJ3t EHE HolA] ),

KEHS CREASE 249 ALoR, ¥, sutdk, i

T, HEE AL, AR AEER AT Aot kS AE
Ao 2 B, WACRID, B EARE, LIEAE 5
4L AR Ao, Adr] 5, Y2y 7154,
54 BEY 59 A2 AHgEH0 g HZ AFA =
|7 9 HA72 QA FrkEE A A8, TS
Atz 28 TV thgt e @go] BRuE e kHT]
o B 7| AATE BuEo| g gor, B A3 A
A o3t o|REIES HolFo] 23 M| AATLI} D8
Aoz Holt},
RS (RIMEBERGRY 79 AWom ML, AE,
kT2 FAE Aot AlRHS AEHOZ FREE,
fbzIbTe) E5oR, 587 due $ES FFEte] wE
713 A 2ol AFgE o] gt HZ Ao A M BEgos
AT HAHGE 71 N, AT 954 2E 59 S @Al
BREAPY, ARk FEES DEFA F LS 3
AT &% g2Hoz HARE F/MAAGL BIdPL
U, B A Aatof ] §-2l3 EIH= Ho|A] gkt
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A% Bl Ay

Y ool HuHth
/NFBEWy $EE9] phenylephrine (PE)Z &% F9
RO A §oIT Yol ANE RIAGL, &
A% AN o1t ol EE Holzel 2T A1
A77 Qs Ao =2 HQI}

E S A Ut 2] 10891 45 Tt A9 3
URL Pue 2E EL ogAE x
A 5 AB A A 2 AR Sl A
HRGS 2% ATS dRrue WERdd geoue
a5l FFE HAA FA ‘IPEV\J] AR N RG-S
2 499 suod Z6AY Aug B8 dzruel gl
& 7Aool = & 9 FA = A—‘li Nidaeci=g

T} ABAZAY AL A= ohgdt 71 A7t
Hosht, E Q7olNt KOE £38H FroEy 2w
g gt ol AR BUHE ALR 105 AWy f9%
o9hg Eo BA3| X hrch ST ol AE v
o2 Belor el W ol% U Jofake] PEEAR Fat
18% AR WEFE AAsteH F&T ARV E ALe
e
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V.2 &
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[¢)
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2. HERIRF N AW 322 300 pg/miolA 8 dHS
FrsHA =SAIF
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