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4 Al | & F B # Atenolol [ & B 45 A 89 % %

HEIEHA RETA

$AEM TEHBRAE YR A

WE (6%F - 2R)

At Ele) £ £ 8 8 BIE % E (Astragalus membranaceus) 3 B4 ¥ B-blocker #3
¥%meMM%ﬂEﬁ%%%%  REH A RIEROER - sh o ARR
B3Rk L K S R E 3 Hyy-aminobutyric acid e B &9 FIEE R > BIEAE
HEARME BRI EARAANGABREAAHATREDRBEBARS LR
BT 8, 3 B 5 3 IR 4 & y-aminobutyric acid (35 4% 34 49)# atenolol [ &
VRGBT E - EUAEFE B E WKY EHBa - bbb T THRETREERY
3 > KE B JLOF A %% X B4 Ry-aminobutyric #v atenolol # A H A F
BB ~ i @ nitrate ;BB U R E T eNOS R INOS HZEH AR EH

it » AHA%E B T #2% % 3% By R y-aminobutyric acid (3% & # i) e B/ A

IR $2 atenolol Z X AE A MR > ABKRBEGABRNHES -

HEEFERESL T EREALAR—&60R B F 48410 mgke)
1 > 30 448445 414 F atenolol (20 mg/kg) > H 5 f R AF F BABAEN - BEXR
85 3 & i i & F 48 atenolol #9% m EAE A o #58kJE 4 4 T y-aminobutyric
acid % & & 85 2 89 % % %) atenolol Y E L B/ER - BELERBEFHF T
atenolol [ #a & 4k F T i v 3 & 74 4 #)y-aminobutyric acid 7 B < stsh > &R
HetE (1 gkt B2 A BAk— 2% & 442 R atenolol 3 X ¥ atenolol
W LBRER BEE L4 BRBXEMEAFMELE - EEAERMA
¥ %4t atenolol B BAEA-TH4ER EAL TR MRBRRALRA T8
B oo gbsbh 0 EE b 2L R H B 4 y-aminobutyric acid A & &5 A 84 BA ey M 0 B
VR FR—H A RBRRE VT £5RMMT AR o E RE
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The influence of Astragalus Membranaceous on the
antihypertencive effect of atenolol in spontaneously
hypertensive rats.

HEXHARIXSL (6 ns - mH)
Hong-Jye Hong
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China Medical University

ABSTRACT (16 %% - 4a)
The aim of this study was to investigate the influence of Astragalus membranaceus
on the anti-hypertensive effect of 3 -blocker drug, such as atenolol, in
spontaneously hypertensive rats. In this study, the spontaneously hypertensive rats
were chosen to simulate the development of hypertension. The WKY rats were used
as control group. The influences of the extraction of Astragalus membranaceus, and
aminobutyric acid (a chemical compound of Astragalus membranaceus), on the
effect of atenolol in SHR and WKY were observed. In addition, to further clarify the
mechanisms involved, the vascular reactivity determination, the plasma nitrate
levels, and the eNOS (endothelial nitric oxide synthase) and iNOS (inducible nitric
oxide synthase) expression of aorta, were investigated. We believe this study will be
contributive to clarify the pharmacological effects of Astragalus membranaceus and
aminobutyric acid. Moreover, the interactions between Astragalus membranaceus
and atenolol will be further comprehended.
SHR and WKY were treated with Astragalus membranaceus (10mg/kg 1.v.).
Atenolol (20 mg/kg) was treated in SHR and WKY 30 minites later. Results
demonstrated that Astragalus membranaceus significantly suppressed the blood
pressure decrease induced by atenolol. Moreover, y-aminobutyric acid also
significantly suppressed blood pressure decrease induced by atenolol. This indicated
y-aminobutyric acid may be involved in the effect of Astragalus membranaceus.
Next, SHR and WKY were treated with Astragalus membranaceus (1 g/kg per day)
for seven days. Atenolol was treated in SHR and WKY for 3 days. The blood
pressure decrease effect of atenolol was not influenced by Astragalus



membranaceus or y-aminobutyric acid. This indicated that the interaction of
Astragalus membranaceus and atenolol only occurred when these two drugs were
treated at the same time. Furthermore, results also demonstrated that Astragalus

membranaceus and y-aminobutyric acid had potent blood pressure decrease effect.
The in vitro study also demonstrated that Astragalus membranaceus could

significantly improve the vascular endothelial function. However, y-aminobutyric
acid could not affect the vascular endothelial function. Similarly, Western blotting
assay demonstrated that Astragalus membranaceus but not y-aminobutyric acid
significantly increase the eNOS expression.

In conclusion, Astragalus membranaceus and y-aminobutyric have potent blood
pressure decrease effect. y-aminobutyric could not improve the vascular endothelial
function. However, the effect of Astragalus membranaceus may be mediate by
improve the vascular endothelial function and increase the eNOS expression.

Keywords : Astragalus membranaceus, atenolol, spontaneously hypertensive rats
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BBATH A F 89 Feh st EHEBT BATRAEET: Mh
EEBRACEBERINES A= - ERHRBEALERT RS O
BAEFAMBE < sboh > ML E AT SN ERLELBRAM -
HHTRARSLBERENVERARR B AEFARNLER  HA
BHYERL>IMBAHRN B FRAF BB T TUMEL  FHESR
TR CHBARETLEE L RS TRER RS LT ER o FEBEE-
w3 B 7 38 LA R UK 85 Bk % 75 % (Kaplan, 1991; Sharma et al., 1999) » L4t
FhBREEIN B —LBRALRINER o SHEE - Fradill T A
R A F & % 1A E % 5% (James, 1997; Rubattu et al., 2000; Weir, 1999) - 4&
B-RE ZRBRARELER R4 BREK > BREKRS 242
CRHETAARTHEONEE BERLEER  RTERG B E o
AP R R HRBY SR E R H E A8 % - B-bolcker B ik ¢
atenolol ¥k A RizH /B > AR LA RIFHH X -2LTERRAL T
EENHRBALTREBL FEIIBE RALEREFEFERMA
y-aminobutyric acid (¥ & ##4)F BREHFRATHR(LEE LR R
MAE) A 193 F Lei REARREBRTREFLACHTRALAR
W R (Lei, 1993) ¢ #b4b » & 1998 4 » Miller £t — 454 »
EEHCLE RS RGBEFA TR A L HAALE R Miller,
1998) - &4 » 4 2000 & Zhou ¥ £ EHFRFTFEHRH LT ML
Ve T8 NOS 4 44 M (Zhou,etal,2000) - B /R £ » KB ERF ¥
HANSBEARAEMAEEZ S RMERAZHMELSG T EE
EPRSEAH mISAREIETAARBERES  FERBAY
FiRiE P& Ba@mBLAELH LR atenolol FAKREHES - 2R
Bpi3 A F A %% & atenolol A M X B4 A ey R4 0 Blob o AR
BB GEA & E # atenolol R FH B AE A R RIBIRHAR &
BB EH LR BRAREAY L PN EEEREAUR
4% F atenolol #8748 M ELo58E AU E NOS A sa B B M HL
# eNOS L & iNOS ¥ B @ U RMBMAR > i R ERFLHBRELY
%% &1 atenolol 4 Al ¢ 44 » i — SRR E R ARY > RN
TRSEHEEARAEARESYBELEELSEEA—RALACH
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AERERZELZATHUEMB R EE Astragalus membranaceus (Fisch.) Bge.
PR FERARER EHMEAHALTEAME 6B L RATAPAT - BRER
E% 80 %, H—RA 1045 8H 20 LD UK KA AR DX
BAE 60 b BAFZ B HE > BERKBOANI0BBEHZKAR R
A KIEKERLE D KBEE SO 24 - HRHRERHBIT SR ERBETEE

B2L200 53808 0 BARMRE X AR XNRE > BREURERGBERS

50C » ##ik 120 rpm » & 04 B 2R BB o OB 4  80ml SRAER - RIREER K
R E A 1 %% 4 $/ml B4 B -y-aminobutyric acid AR FH R T L
FRBAOSRaBREE  —REEEEHSLBORREZRANL B A
22 B& b, 8] B y-aminobutyric acid #2 atenolol 89X Z4E A -

e uky]

ATERIA AR S 12 8 > #E 250-350 Lz M SHR & WKY KR REST
TEy o K B 49 B+ % B A Charles River Breeding Laboratory (Tokyo, Japan) K &,
BOREHLLAB4MBRARETRY YWY HE AR T < (National Laboratory
Council, Taiwan)# § - & A& $H BB EN > EHRETH TR 23110 &7
B 5545% > Jeek @A 12/12 /e -

Baf

UMEZBAACHASLRZARNGLARARATRYE L AW
£ 10 £ - (B —#) £ F atenolol (10 mg/kg, ip)EREH=ZR 2B —AE
BN ERIEEARRRNE LM E—Re/E » #E atenolol HAEREF o
BAHELBRER - (F %) FIELT atenolol RA | E X R MERH
HEEUpHP-blocker B L BAERENBE - (B=0): ERLTHEFER
Mo (Bwm): RIERIEMBHELHBA - bt EF R B (WKY )44 £
HymiagiTERRASLR -

R R G
L EBARRENE®: 48 8 &0RER 4 %(UR-5000, UEDA, Tokyo Japan)
Ak ek (tail cuff method) » R EFEHDAH LB RSB -

O BARBEE: HHMEITER  RAHF o R HSE (PE-50)4F AL Sk
EE Bz ARERABIKS BHALBRAGHENCHRE RS TREL OB -
ERBIORETEHBHZ RBMEAE

SRt WTRAMEE ) MRS BEREMEGK 0 ENLA DhAK




5% — £.4bas Z Krebs' s&s (B4 % oM: NaCl 118, KC1 4.7, NaliCO3 25, KHZP04
1.2 MgS04 1.2, CaCi2 2.5, glucose 11)¥+ » B4 XSk L AR
BEFER WA 34 m et -4 SHaL4TRLER  BALBHN
A% 20 ml Krebs' BReaSEEM T » H45E LB HE 37C LK DI AR
By = EAbs R R - BB TN ASEEN T - A —mAERN Grass
FTO3 4 #3842 ( force-displacement transducer): & % JE %8k & L&k H Rk A -

& F nitrate JRERE

Sy ik it > 24 9000 rpm B o R EE i 50 pl 0 Ao 95%EAE 100 pl
RyRMEBESEECERRTEQT REFR 10l AN A ERB VCII
B R P o E423% 95C 1578 » dosb e E P o4 nitrite A nitrate A FHRER R
NO- ButstM A B(EA)E NO 2 A— &1L & 54 NO Chemiluminscence
analyzer, Model 270B, Sievers Co. Ltd) ¥t 2 & R - AR K BEFREHE K
600mm 24 b A4 % » 3 14 NaNO2 /p42 R dh & - #1884 T4% nitrate IRA »

& INOS & eNOS 4 & G £ R (B 2 5 5 ¥ i)

The aortic vessels were homogenated and then centrifuged at 3000g for 20 min
at 48C. Twenty mg of each sample was diluted in sodium dodecylsulfate (SDS)-treated
buser and heated to 95 C for 5 min. Gels were run at 200 V for 40 min and then
transferred to nitrocellulose at 15 V for 16 h with the transfer burer (1.2 g
Tris[hydroxymethylJaminomethane, 57.6 glycine, 3200 ml H20 and 800 ml methanol).
Membranes were treated with 5% non-fat-milk for 1 h then probed with mouse
anti-iNOS and anti-eNOS (Transduction Laboratories, Lexington, Kentucky, U.S.A.)
and rabbit anti-nitrotyrosine (Upstate Biotechnology, Saranac Lake, NY, U.S.A.) 1 mg
ml 71 overnight at 48C. The blot was washed three times with TTBS (0.01 M Tris,
0.15 M NaCl, 0.1% Tween 20) and then incubated for 1.5 h with secondary antibody,
goat anti-mouse and anti-rabbit-horseradish peroxidase, conjugated (1 : 3000). The
blot was washed three times with TTBS, then 1.5 ml mixed ECL chemiluminescence

was added for 1 min. The blot was then exposed to X-ray film for 5 min (Chou et al.,
1998).

v W RS

#0448 24 P34 48 (mean) + 42 3% £ ( standard error) R & o NKEZBREKEE -
AE®EBivo-way ANOVARS W EHR » ¥ hazMABELEH KA
Newman-Keul 75 44 tbit - PAPHO.0SKEAEBEMHERGFL
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1. 34 % Eu & y-aminobutyric acid (3% 4k 3h47)# atenolol M & R4 M 45 #A %
5 .

35 B S 0 R K R(SHR)A — & 28 R(WKY)>AiEsld - T F XRPAUR
y-aminobutyric acid 48 - ¥ S MR HRIEE > ABEARREEHAEREET LR L o
BEL o BRBIRIGE UBLE - £ TAEELRK  FF XBRM(1 gkg) AR
y-aminobutyric acid (100 mg/kg) » 30 %4844 ML A2 4 atenolol (20 mg/kg) » M5 fu
AR 30 4% o & R BT F 3 R4 Siy-aminobutyric acid A g A A A& I
BAER o EmR S AESILRAE 1A) . sbsh 0 B 1B BT REFEEZRYARR
y-aminobutyric acid 4269 atenolol [ o /B X H& #3% 41 40 ¥ BAME 4K - SL&& RBUTF) 8%
45 F % & 3% B Ky-aminobutyric acid £ atenolol 4 #f atenolol [ 4 R4k F & 858
HEE -

2. &% ¥ By Ry-aminobutyric acid (35 % 4 #4)# atenolol % & /B4EA RIAH
“

9B AN S 2B A RGHRA — & aB B(WKY)2 A4 - REZRNEUR
y-aminobutyric acid 4 - 5 B R A TR A A2 F 8 FALERBAK - RF XRA
& y-aminobutyric acid —k - 24 7 & - HRRIFBAXLBKAMEZRNES £
J& o B 2B B~ R 49 AR B % % & ZLy-aminobutyric acid ¥ A AR F LB RE - 2
%8 F atenolol BA 3 X > BEZGBBLEN L - SREFT X MFERFE
ZE - RE 2B~

3. %% % Uiy R y-aminobutyric acid (5 F # # #)H a8 R BB E -

W HNS R A RSHR)A & 2B AWKY)> Al s FEEZRBEAR
y-aminobutyric acid 42 - 4 B £ B UK X451 T AR K R ERY
R y-aminobutyric acid —=k - 4% 7 X - 2B KA EHIRERE i LR GIA
52, Al R 7 S o X E B LR EQ0M)YE o B K BAFRIRENLT
B0 M~10"M) » MEL 0 FH LBRRGRBEGE 3) - SERBARE
ERp ek AL e ERERYRALABRIERES  LERRER
4 3R A 7T 9 BR Y Au A 14 B B K R (SHR) & — R £ B A(WKY)th B R

L
BE °

4. %% ¥ A4 R y-aminobutyric acid (3% # #4)% & 5 ¥ nitrate &) iR AR LA
BE -



BEBEHS LR AZGHRA & 0B Q(WKY)H AitdlE - FHEERHAUR
y-aminobutyric acid 48 - B X H R ORI AN HNL TFAERBRK - FHF EZRP
B y-aminobutyric acid —=R c @F T R - LA B A R0 BCEREFR B2
FEahMER P nitate BE - BA4BFLAEHNEZLBREAT  FEERY
4n fn. F nitrate &4 3% A 99 BE &L 3% $) 4818 o M 4% ) 42 y-aminobutyric acid 8 /| &
BRERE R - A EFRBRA T 244 - FF Z Uy A L Ry-aminobutyric acid 48 =
mxMBBRELE -

5. &% 3 B4 B y-aminobutyric acid (35 & # b4 H M £ B8k ¥ eNOS & iNOS &
BELR -

BEBEHEREARSHR)R —&6RB(WKY)S Aizdla - T4 ERpAUR
y-aminobutyric acid 4. - % B £ OB T AL FLERBAR - FFEXRY U
Ay-aminobutyricacid —k - B 7T R - AWM EGHK  ABERETEEE
REEP eNOS RINOS B £ - B SABTEALEAFNELRERFER
FERAY FHEERMHAAZZHES eNOS & G H kARG H 4
R y-aminobutyric acid &5 % - B SBRIBFEA LSRR P EEERMEX
225 £ Sk eNOS & & H & 398 Bd 35 41 42 1A A y-aminobutyric acid 422 18- @
EEEORAT 2R EHEELE -
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BN EEARMERBAR  BABRBYTIAZEL A5BRELEYNA
FEEK RAERLLEROBREA HATBRISERUNAETRYARL - KLHEL
R4 atenolol @R B4 A - BE VT HEFMLE 5 RABAHH
atenolol 85 % B4EMA - FRA %% — A% > BARA atenolol =X » #LE atenolo! #
B BAER - BT H ML TEE mS A2 ey atenolol 89 1F B4 A ¥ & 9
BEE R o b4 R8T AF B4 P44 & atenolol B > % # atenolol # M b R 45
B EABEEY . b XBRARATRPHET R EAS WA AR E LB
o ATROES TEE RS RIERGFRRE - BT EE G aBERTE
Fo & ¥ A Ay-aminobutyric acid % Bf ° {2y-aminobutyric acid 3£ 7 #& TEREREE
MEaBERN) RBEFTRENELBRER  EVARSREBHBLENY
HEe o ¥k B N & T8 eNOS & & 69 & HAT $ 2 - fMy-aminobutyric acid ¥ f
ENANELEARRER -

AEAMSLBEARY  BABENOAENAAERBRETBRRE &
LEERNRE R LRE R EANBRZ — RUAMRREHE  £of
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EERAERSBRAXEENALBENNO ETHAFRFLRAR LTS
# # % 4 nitrate MIF B BT - FRRLE L3 B BT NO TR B AT PR
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EH A BRI E 0T TENAGE IS — GRS KRB SR BRKD B
E—-fALRAELEAM -



15~ R RES

HHEBRERE o FEASRNARHOELRER  WAERRREE = — R
# #f 4-y-aminobutyric acid A BHEAM B o BRHER - —  FEF ARARKLEE
Ao ARSI R B ERE T NOS ZEHHRRAMN - &—
BAZASAREXBASENAA LY CEERAGSHTARLERY
atenolol [F] 559k % » B]3% % 4 4% atenolol #9 ¥ BA4E A - AR B 8T R 46H - A
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Fig 1A
Effect of AG and y-aminobutyric acid on blood pressure
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*p<0.05




Fig 1B
Effect of AG and y-aminobutyric acid on
blood pressure decrease induced by Atenolol

control AG y-aminobutyric acid
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o BT 4R
(mmHg)

22.8+2.3

12.241.5*

13.742.2%*

*p<0.05




Fig 2A Long-term effect of AG on blood pressure
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A blood pressure/ blood pressure (%)

Fig 2B Long-term effect of AG on blood
pressure decrease induced by atnolol
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£ # g atenolol & F) 858 B 65 » 354 #} atenolol B o BEA YT HF

R4 *%& y-aminobutyric acid
SHR 24.8+1.5 mmHg 25.6+2.0 mmHg 24.6+1.2 mmHg
WKY 24.2+1.1 mmHg 23.84+2.4 mmHg 24.8+2.8 mmHg




Relaxation (%)

Fig 3 Effect of AG on the relaxation induced by Acetylcholine

20 1

40

60

—&— SHR control
—i— SHR AG
—A— SHR y-aminobutyric acid
—O— WKY control

—0— WKY AG

—&— WKY y-aminobutyric acid

80

1 2 3
Log (Acetylcholine) (M)



Nitrate concentration (uM)
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Fig 4 Effect of AG on plasma nifrate concentration
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Fig 5A Effect of AG on eNOS expression
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Fig 5B Effect of AG on iNOS expression

' =% s -

.l_
T
T . T
control AG y-aminobutyric acid control AG y-aminobutyric acid
SHR WKY

ik S



FRBAEE P BRAR A+ AR AME R AR B AR

tE L% |PHRREERDYH Atenolol B2 BRERHHE st £8%  [CCMP2-RD-005
PATHHE THEREAZ2TEZ ¥ H A |[BHEA
B RIPEIHEE -
—  HARFERFTREBHE2RIAR
O %248 V2uE4s5R O AS>FE O £2FH
PR AMETEHRAARZEARER
BitEF a4 MCP-1 & e R4 REMFRMEER - MCP-1 £ 8980 2 AR AL 21
BR O HE0BERMEMRE - SOFHT 2R NS FTABXHTER -

A HREARENEREHEEE Y2 BARE
Veasad O P84Fx8 U RK¥FerAd U e FH
A ESRAAENRNAFRFIEERER

Z - MEARATRARME R
O et ARgaRmMas Vedasnas O askes O 9k
MR AR AR RS L RARE

W HEARRRBAMEZ 8 K4t (THE)
VIS ATRGXTRAREARARBKHFTELABLIAS
VELRRA#HSE ZMAE
VEZFRNFEM P ZAAME
O E# P ARAREBBRZES
O £
kA &)

HEXRARE | RERX 2] 4 92.12.9

it 0k F TR E T http://www.ccmp.gov.tw” F R FF




M4 =

FTREAEEZTRBLEAGAT—FELMFERA RS
BREARESXLHERGLAFRERAELR

3 & %% - CCMP92-RD-005

hELA L GER S E X R Y Atenolol B R 4EA 9 B
PATEM: THRBEALPEL

HEEHA I _BEAR

BREBREELXLAR .
EHERERAE R TIE/ABR 2 B bXRIRIE MR
Talpst | ~$QT [ ZF R4 i3 4a i AL P EA & AR
samt |8tamn? 2RT (AR HEER) (BB B/ T 2 #4)

v WX EEBERBT

X f8at -

L AKARHERIARRANBARARY  FRBEAT LG HERGEAR  HARARZEA
HASLHERERBAG A LRRAGRAXFH HEGHEAARAARBRASF
RE BRAREHELHAIZ LA RAANHUBAZRAHMA BAFAARARER=F
HIAMBA  CEARBRLHAER -

2. HELHAZAERLLREATHION AR LARMEL  AFTTHARE
AEHAREAFRLERSAHTAR P X LM BARAABRIAET SR

3 ARARRIALAE KOV A TSN RBAMUE - WA RBAG 2 M RN
LR -



Fid 4+ g

AHEAARTEREA AT EREMT BRTAATE

HRERRBR SR

t+E£43%  CCMP92-RD-005 #4784  PEHBREAETYE L
L4 HREELARIME Atenolol B BAERSEE
HEXEA EEAR

(F4E8T N2 LRGN E2RAARESAR)

(—) E2HARARBAERH

_ QZ%%ng AR o .
P IR N A I sy .
B s om| 2N 4r| o memw 5
o R # ) PO ;!; e |
. x 0] 0F % F A (B ) -
g 5| om| om| M| x| m| %A » 7
TS (4 #) i 5
(=]

AR AL HERT LR A E RAXH S RIS T TiE

GRARHG BA-EHAEERES  ALSHERA LHEZXE (5
it ML RALR X B AaELEN -

MR X  ESA R HESEERAERZBX Bk LSmits LEAE -

S B St PSR LD SRR X R

g
HiEHH

Hig@A
Bt

HARBL

BT RH ¢

EEEFEARMZAMN B ALRERAERRBE DA BRI RBS ERAMER
g‘ L

s R EE RS BRI GBE c REBNZHNBRABTIEHR: —

BN « = - HRd o = ~ Bl
BEMEE - RS BHREAYE RADSSHRFFE S ARGABZHHIEEAAE -

CHABMARSTERA RN OMA NN &I MARBFAIHE - ARREWNT

KO EBHE - BT - ISR RBAM R Ko -

A B XA REBAF X PaMEEA - RS T E AT RN L MW
B ZRMOEZ—HMEAOSY (LASHRAE)-

M EHIT T A 4 ARETRETHAE



(=) ARERBEED

HHEHENAFETHAHERRAENTR AL CHEARTHELE
RLZB - OHRUF R B X2 B4 - 85852 F 45 (manuscript) AR EFE -3t
EABLH ) BUFHK T EEEE ) £AXBMIABE  TRREHEHK, M
RARAEZZAL A - &4 - FRHREEYE > B4 TF !

A% ¥ & 2 4 £ #B ii SCI*
1
2
3
4
5

#.6:

AR % & 2 B & # f;fé sCI*
! Travell JG, Rinzler S, Herman M. Pain and Disability of e v

Shoulder and Arm. ] Am Med Asso 1942 | 120:417-422.

% SCI: Science Citation Index * 25 & Z P A SCIasE T T v o




) A5
AL ETBREATAT S REMTERART S

ERHMARK
3t & 4% 1 CCMPO2RD-005  #i7Hix: TEERAZTHA

HELME SRAEEERYY Atenclol B RAERAATE
FEEHA T _BEA

EE2HERK

L3t E2 B RAMENA
BREENM oBRBBARN M TNEAEFH > L TURAH LT EIL
RBUERARVBE—SALRELAMN -

2HEHRIAKFEERTEEREARZHMEHT AR
ZERE - BaEatenolo]l HHBLEHRA » & T atenolol £ & JR
%R e

3N EHBREMARRZARER
%%ﬁ%#ﬁ&mﬁammmbﬁ%ﬁ%@ﬁﬁﬁ’ﬂ%+%aEMMIE%ﬁE
YEFR o



SRNT BRI EREANBBREZR MR

stE 44 0 _OFR FE XA Atenolol (b BRAE A &) B &

EH AN_BEA

& 4%3% - CCMP92-RD-005

FEFTEREXAAFEANGBARER S X

AR

A A ¥
BAR & f;i Eﬁﬁ?ﬁ:{:& ol
¥ - 0
i 1
¥ = 0
¥ m 1 1 2
¥ A 0
% N 0
& 0 1 1 3

(3£)

Y@ BRE % 2486 BERE XA ERBEABENRLRZE  ALHX

- AFLHAF IR ERE

ot LR - BI8I% - BHETEA - BRI LBH - BERE  FHRERBARER
WL FEBZE  PEBXEREZARERE o
B BEAEE - B ARG Hd ZEULBREUBENALAE LR ZFRE

ZERARERE o

B EBE B RUEH  SHEALBRBARENE LKA A NKAARE

B BBRBZFE -

REB EBNAARABZER TRFRARBRA MR IE  BRATIIREZ~
Rz B (B) P - 3% (B - REIRLEXFLGHBEBARAARAER

Fiy DF S i 2

ERB BAARERIITHFILEARERAMIFHLRAMALMAEL W AF T3 #

E-EHABR4GE - TRAEYE -




