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Antihypertensive Effect of a~Methyldopa Administered Concurrent with Timolol
or Labetalol in SHR.”

Abstract-The antihypertensive effect of a-methyldopa administered concurrently with timolol or labetalol
were studied with spontaneously hypertensive rats (SHR). Every drugs were administered orally once a day
after prechecking the systolic blood pressure and heart rate of SHR. The blood pressure and heart rate of
SHR were significantly decreased in groups of combination while those of non-combination groups were
fallen slightly. Compared with control group, the significant changes of blood pressure was observed in
group of a—methyldopa with timolol(100mg+2mg/kg)and a-methyldopa with labetalol (100mg+12.5mg/kg).
The group of a-methyldopa with timolo 1 (100mg+1.0mg/kg) reduced blood Pressure in similar degree as
manifested in group of a-methyldopa with labetalol (100mg-+50mg/kg.). In the group that a-methyldopa
was administered concurrently with timolol, the maximum antihypertensiveeifect and heart rate decreasing
effect were appeared after 3hr and lhr of administration respectively and those effects in group of a-methyl-
dopa with labetalol were appeared after 6hr of administration. The acutd oral toxicity test was performed
using albino mice with a-methyldopa alone, a-methyldopa with timelol (100:1) and a-methyldopa with
labetalol(4:1), and was found that the LDsq of a—-methyldopa alone was 1104 mg/kg, a-methyldopa with timolol
(100:1) was 1115 mg/kg and e-methyldopa with labetalol (4:1) was 334 mg/kg.

a-Methyldopa(l-a-methyl 3,4 dihydroxy phenylalanine): Sourkes? 5o 98] 7}# g decar-
boxylase oA & 371 9l&o] <aH s 19554 Stein S2o] 2] 4, BoElF, Oates Vo)
Hzx9 dAAHE Eal 4 a-methyldopar} oA o] 4] aromatic amino acid®] decarboxylation -&
A w0 Aol AL waaH

281} a-methyldopa”} decarboxylase® ¢ A 3}o] 7}eba-£-8 el = o] o tia] Sjoerds-
ma 5%& 733l decarboxylase 9| &2 7}x carbidopa (a-hydrazino methyldopa):= &3}

ol RFol M ZAtE st ¢S wEg et =3 Porter® Ho 2§} a-methyldopa 2 ¢} =
Hy 3gEo] w9} T2 o)A catecholamined mZAF| =EA AR EE vebdctgt o
£ 3 StoneTt Ve A2 HAgAE 4SS rrdler Day ¥ RandG¥o] whEdt
29 HEH 249 a-methyldopa o] #8714 Awde] i Henning 5 3 Smith 5192 a-
methyldopa®] FZ-&%-9= T&x7} ofs %zr*yé Aebs Bk

ol 47 7] a-methyldopa®] #A-g714-& of7 FA3] FHA kot a-methyidopad] 7
FE A Oates 599 Hwo]ld gho dxlEo] 9]3]1 2 fagel 4FHPn R GE T
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olxAl T e AAYL HWEFAAW® AZA FF PG OR FaFel dHA
ot =3 Smith%19e g-methyldopa @ 7}St& o+ propranolold] &8 A=A &z = a-
adrenergic blocking agentol] ¢j&lA Zgaart AEd otz B sty

3k, timolol malate((—)~1-(tert butyl amino)-3[(4-morpholino-1,2,5 thiadiazol-3-yloxy}-2-
propanol maleate (1:1) salt)i= Scriabine 5290] B-receptor blocking activity”} propranolol ®.c}
A (e 64)) 7+3A 1t negative inotropic action & <3k, A 2§ B blocker 2 H g o} &
UlrychS-20 3} Poole-Wilson 522 2 Franciosa 52 28] 44 o] o] Flxi =, =3t
timolol maleate’>= membrane stabilizing effect T intrinsic sympathomimetic activity 7} A<
Q= ulzd <4438k S-blockergle] &elth = Alcocer 529-& timolol maleatert ZZF 4 %
28 i7}°ﬂ A Aera st glen =, 738 4k negative chronotropic effecto] 98] 4
SE 72A7L »3 3low, Franciosa 522 timolol maleate 5 A7]7F T A @A
3] 228 taAd)A gomAd FgAES vehidcz 2, G-LohmdilerFOE A5 R
zz% o] 2¥EAto)A timolol maleater} tATE UL AFaAt 9 By Y

Labetalol hydrochleride (5~ 1-~hydroxy-2-[(1-methyl-3-phenylpropyl) amino} ethyl salicyla-
mide)-e FarmerS20o| 2]&} a-9 S-receptor o] g 44% AFgAZ Bz¥ g onf, Prichard
zo) ojaA 2@ A 2o oSGk,

1%, Kane T2 labetdloIO] AZ W Zzx¢ m¥d], =, Prichard 590 718 &
E34 WAl mEe] S5 %S 27 wgstgler, Lehtonen 5302 labetalol (800mg/day)°]
914 9] standing I lying systolxc blood pressure & propranolol(320mg/day) ¥t} § &3l 37
A7 Ak BF 559 AstaE propranolole] ®E Fetriz BsFeh,

A=, e-methyldopadt timolol, = a-methyldopa 9} labetalold 3 7}A 9 A= cohg v|&=2

THFAA AGEAFE DR Aoked, Tabei T00] 3 mYPAEAY APEEE A6
9 < glo] 24 spontaneously hypertensive rats (SHR)E AHg3tel A¥ ¢ 44+, £49
of AhgE E3to] & g-methyldopa®} timololg- 100:19] 2] & (100mg+1.0mg/kg/day)E, =, a-
methyldopa¢} labetalolS- 4:19] u]-§& (100mg+25mg/kg/day)z EFFo A= A7F48 5
JARE B e JAe wuana Feh

" B K &
ABIRY 2 : a-methyldopa (0] 3} a-MD):= dFefZol A A Fugkew timoiol maleate (o] 3}
timolol):= th &}l Al ok, labetalol hydrochloride(o] s} labetalohy FZFelA 27 A F gk

=
=]

.

U - 1) SHRS 57 ¢ 2 A4FTe 4.
guerm AR A dudelA Asen Qe 4443 AR 4AHE AF 2600~
330gm (33 F#) & : 295gm) 2] Ckamoto-Aoki strain SHRE- Al-&3te] 1] 6qfejd, 3 11T
2 o] Agsigion 2 A¥S 5% 5¥3d Az 2 &85 THlE ATE FA &%
o},

o] Folgl 59 Fogz 2 WEFAAY E{ule Table Ix 2z, 7 G52 Y
ARAA FHre] 83 FEAE 194 13 BTFFS Aok
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FTe AEFADA 219 £ 49 L AUESE 4% & 37§39 7 FEE 3
Fz Edgeon], SHR ¢ g AuE4e #74L pneumatic pulse transducer > Bty
physiograph projector model type PMP—4A (E & M Instrument Co., Inc-Nacrco Company)E-
Al gste], LevyS® st Eg wbf oz SHRY me] S, &g ATF9 &F, 1,3, 6
OAZNA EAFGT D¢ D AREFY AL 7 vkl D 4~5IH W ZAG] 2 BF
Az ARR

2) AFFAEA4E LDy 43)

A& 17~20gme] miced A3l 6wlEE 1 T2 = & a-MDT 3 a-MD+timolol & 2
a-MD+labetalol Fo 2 1170 Agstgdon 7 &EL, o-MDF2 025 05, 1.0, 3.0gm/kg
2, @ MD-timolol & 100:19] 1-°i o o koi 0.253, 0.505, 1.01, 2.02, 3.03gm/kg, =
2] 52 a-MD+labetalolF2 4:19) v) g2 ZF35 o= 0.063, 0.125, 0.375, 0.625, 1.25gmy kg2
27 g ez gt AFFAF TAG ALE ‘7’4 A44SR

LDy Behrens-Kaerbar® o] 2] Al A3 oh

XBRERYE R
wotoll nixle 98 ¥ A0S BAA Qe 4 T FEFAS
) 2t

—

6, 9 A7 Al

SHR o] 375 malEwach(o]ata )] A= Table 13 %
2 Ao, a-MD 100mg/kg/day % 200mg/kg/day & =5 0461} TAl= Hz Agast
7F 25 <

FFod F 2 A kel A viEp ke
Henning 59 82|64 a-MD 200mg/kg (i.p) & =7+ 100mefkg (i.p) 2o} Jiir W g
g o zebs @or), Smith E19.2 rato] A o-MD 100mg/kg(i.p) o] 3 A 5o A,
400mg/kg (i.p.) W2tk Zetasiyt o #HASom dth olAe vk FoA tﬂ*}-g methyl
norepinephrineo] A& qF 7ol 7 st Aozt A Fct, EAFAA 200mg/kg(p.o.)7} 100mg/
kg(p.o) ARk Zrasst =4 vech

Timolol 2mg/kg/day HEFo]F-& FEFolF 1 A7t d o] 5.6mmHg 3H33te] &7
SR o, faFd va Fddel gl Avd AGEFE Biow, 2FFHe FEFA
wr} o7k dero] A&Etglrh o] AL SweetSo] SHR o] timolol 1.25mg/kg/day & 7%
oA AGEIT FEFGE 2d43H Vebkthe 22 A, Riley $%0] SHR o] timolo
Img/kg/dayZ AFFAN G o A FNY L AAIN A vk mg Aol vl Fof timolol
omg/kg/day ko2 FotolA axtE Jdey] o8E Aor s

g, a-MDS$} timolol- 100mg-+0.5mg/kg/day (200:1) 4 100mg+1.0mg/kg/day (10C:1)2 &
FEAS VITFF VEaAE FoqF 34704 E ol %91 '9}7%1 et onl, VA=
Aadst FEFAE 9AMNAE 22 FAHA, =i, FofE5 S 100mg-+2mg/kg/day
(50:)Z EFFA IV s Fol F 6 A del A F ol '-T‘*-r_'?—r A ne 38mmHg (P<{0.05)
79 Aow vehd, sFadyt dAs AL R Fe ol Az Smith F100]
2338, a-MD2] 7¢tE 5 adreno receptor blocking agent o] o &l A E A & Wk obY
2} 038 Atasrl ALAdE Ao A S 4 Ak

Labetalol 50mg/kg/day & 553 VIIFol e FEFAF 1, 3, 6 A7 A stol F7
21.7, 18.3(P<0.05), 13.6 (P<0.05) mmHg 3}7} tq ovt 9 A kT = FEFAARG % F
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Table I—Effect on systolic blood pressure in SHR.

Systolic blood pressure (mmHg)?

Drug (m?/i?}%iy) Group Prechecking T T o .
Control Control a) 171.4 +0.9 +10.0 +1.3 +4.8
b 4.1 31 2.8 4.2 6.3
a-methyldopa 100 1 167.0 —55 —9.8% —6.5 9.1
6.5 7.9 3.8 1.4 49
a-methyldopa 200 I 173.8 —-8.7 —22.3% —19.8 —2.1
5.0 17.2 10.2 15.0 7.2
Timolol 2 i 178.9 —5.6 +8.6 +3.7 +2.7
3.5 6.9 6.2 6.4 2.0
a-methyldopa+ 100+ v 163.2 -—16.7 —17.7*% —7.6 +1.9
Timolol 0.5 39 8.3 7.0 7.3 10.9
a-methyldopa+ 100+ v 184.1 —23.8*% —25.4*% —23.1* —24.5
Timelol 1.0 8.4 3.9 5.1 6.1 8.4
a-methyldopa+ 100+ i 180.7 —22.6* —26.1% —38.0* —34.2%
Timolol 2.0 6.6 8.9 5.9 9.3 8.2
Labetalol 50 Vi 170.5 —-21.7 —18.3% —13.6* +4-6.1
6.1 12.5 52 2.7 13.7
a-methyldopa+ 100+ Vi 176.3 —20.8* —23.1* —27.9* —33.3%
Labetalol 12.5 3.9 2.5 4,7 5.9 38
a-methyldopa+ 100+ X 171.2 —9.8 —26.0* —27.0*% —17.1*
Labetalol 25.0 3.2 7.2 6.4 6.7 8.2
a-methyldopa-+ 100+ X 189.2 —24.4% —23.8% —32.1* — 113
Labetalol 50.0 5.4 6.2 6.1 34 4.4

a) mean b) standard error
¢) blood bressure change after drug administration
* significant at P<{0.05 vs. control group

JH6.1mmHg)" & vl Tt} o] Fo)A ek FAeki s, DOCA-hypertensive rats 01111
labetalol < 10, 30, 100meg/kgS A FEed A 7gtE s ol Lebe] whi} 20~65mmHg = v}e)
prae S A BB S

a-MD¢$} labetalol & 100mg-+12.5mg/kg/day (8:1)2 E3Fo|dt VIIITo|AE FEFo 3 |,
3, 6, 9 A 7bol| A Z+7F 20.8 (P<0.05), 23.1 (P<{0.05), 27.9 (P<0.05), 33.3 (P<(P.05) mmHg &}7}
a Aoz Ve, FGasist ARgA okge AFaxE ¥e] F315 100mg--25mg/ke/day
(4:1) 2 100mg-+50mg/kg/day2: )2 EFFE, IXT 9 XFo AT Fof & 64 %ol A 27}
GEAE vEhH .

o] s}to], a-MD-labetalol Z3 AF2 w7}t o] S8 7t g% FolAl wh Fgait &

ok, AFEa7E el Z-S Smith 5192 a-MD¥E  a-receptor blocking agent & 79i2Hg-&
A 2 AL T nast A e Assdh

o] omr zro] B A A a-MD, timolol, labetalol & ©E A1&A] BrlE, ol &L HEF
A Fgasrt o Frkske AEHelwte 28E €UTh
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Table II—Effect on heart rate in SHR.

N ) Heart rate (beats/min)<
Drug (ml,g?/?(?/%eay) Group Prechecking _ - pr. .
Control Control a) 393 +17 +12 —18 —30
b) 9.5 204 20.4 16.8 17.1
a~-methyldopa 100 T 438 —40% —55% —358 —60
18.2 14.8 10.2 13.0 22.3
a-methyldopa 200 i 424 —52% —48 —43 —38
223 21.2 33.1 23.5 26.3
Timolol 2 ] 426 —46* —51* —45 —38
17.0 17.8 17.4 16.7 17.1
a-methyldopa+ 100+ W 449 —121* —94* —67 —61
Timolol 0.5 14.2 11.6 21.5 24.4 20.5
a-methyldopa+  100-- i 451 —156* —141* —116* —110*
Timolol 1.0 18.2 25.6 33.8 25.5 24.2
a-methyldopa+ 100+ Vi 439 —99* —79* -72 —74
Timolol 2.0 19.3 15.8 16.3 23.7 23.6
Labetalol 50 k| 396 —41* —42% —48 —46
11.2 15.3 5.9 12.5 13.4
-a-methyldopa+ 100+ Ri| 488 —83* —108* —131* —151*
Labetalol 12.5 7.7 11.7 14.4 12.5 3.9
-a—-methyldopa+- 1060+ X 446 —71* —82% —94% —76
Labetalol 25.0 22. 20.1 24.0 25.8 29.0
«a-methyldopa-+ 160+ X 432 —55% —55% —65 —66
Labetalol 50.0 0.6 129 149 16.0 21.5
a) mean b) standard error

¢) heart rate change after drug administration
* significant at P<(0.05vs. control group

Murssol alxie o AR B Qe 7 T HEFAF 13, 6947004
dodl AWES DEAE Table Lk 2

QAo A e gaAFltn 2wt oy}, Alcocer 532 a-MD
9] Qi) AuEgo] g axzte A AV obdm EATH ez dzTo] ulE fejdeol 9

hiel = & & Zanchetti 539 % q-MD 7} Aletg]
A MESF = 24 dFE PIAA RS muilen Lee 5% aMD = 54 oA
AutELE WEay) R odeErE AEAAE 43y, =3 Smith 5192 normal E& immuno
sympathectomized rate]] A a-MDi= él‘ﬂ‘%?g Z7HAA 2 Ao, 2 B A A=
a-MD 100mg/kg/day Fo] 72 GEFF 1, 347k 4 SHR & AutE4rt 27 40beats/min
(<P0.05) 4 55 beagts/min (P<0.05) 74 9& o, a-MD 200mg/kg/day Fo] Foll A= Fol & 1
A 7kl 4] 52 beats/min (P<( 0.05) 743t} watA a-MDE SHR Aut4E A7l vz A
Edh
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Tanabe 54D-& 3] # o] 4] timolol 05mg/kg3'4— 1.0mg/kg & AFHFS JLw FuELFot ok
RS F 036l 4 AuloA Padigon o aFE 247 S A5t nslz, Frig

T4 timolol & FHA AMESE WA FaAE By er, Mouille F49 5 dogo

LSO} i =
A} timololo] AwrEE8. A7) 8- 9yl
= Aol A= timolol 2mg/kg/dayE 7 -FI 8 FefAliz FEFAF 1, 3A e A H 2T

vl oA Al Aetsaot astdlen, 2 Zad ‘F% 7 48.5 beats/min
gl " a-MD+timololg 100mg+0.5mg/kg/day (200:1)% Zd-HFod5 IV 2o A= -F-m,—oi ke
A9tg-47F 121 beats/min (P<{0.05) Zr4% 7, 100mg+1.0mg/kg/day (100:1)2] V Fo| A= oFE-
Fol3 1, 3, 6,9 A7l A 22k 156 (P<0.05), 141(P<0.05), 116(P<0.05), 110 (P<0.05) beats/
minZ 33 AHHl FraFHAE Bl 79l o 100mg+2.0mg/kg/day (50:1) Fof ol A= F
o F 1 A7kl A 99 beats/min (P<{0.05) Z+25 ¥lE, 3 A7te] A= 79 beats/min  (P<{0.05)%.
7t AT FolEAth ol 9o] a-MD+timolol EFo Tl M FEFAF 1471
A 2A At Zrad F A FaBFrt Sl ERQA G, dubd ez o FEE EFF
A& wrt GEFA A Boh @A8] AEFst AL S & F P 2FAAHE a-MD
+timolol-g 100:12] v &2 EFFAGF H(VI)oA 713 & AdEs Feizdsd nd a3
ol 2 dol e

T3, labetaolol 50mg/kg/days ©5Foi gt VIIZAAE GEFAF 1, 3, 6, 9 A 7ol A 72t
41 (P<0.05), 42 (P<0.05),, 48 (P<0.05), 46 (P {0.05) beats/min 7}24% 2 o 2 vlelikid], ol
+ Brittain 5% o] DOCA-hypertensive rats o] 4] labetalol & & 9}7}38) 5 vl= & A 3}A| vt A=k
el W3 A& propranolol 30mglkg (p.o)A Het ZtadHAst FHAV mE AL glvha
Bty Ed Firle sAEE 1,3 Azl A Aol A& ol At

39, a-MD+labetalol 7o Zo A= FAF2E AF5H AGE5F A2545 A
&, VIIFE B: Dol A= Fof 3 1 X 7lo| Al 83 beats/min (P<0.05) Z+43 =4 9 A 7koA] = 151
beats/min (P<{0.05) 7+4 2 787 Z513tg 2, IXT@E: 1) A= YA 7kl 4] 71 beats/min (P
<0.05) ZFA7} 6 A]7kell A= 94 beats/min (P<{0.05) 7481t} = 100mg+ 50mg/kg/day = &35
g X 2:Defl Al VIIE 2 IXFF vlzdfi4] a2 e Aegdo|xuk 37 60 beats/min 7+
£ EZ 35 e et

gk, a-MD-timolol E35Fo} 3} a-MD+labetalol E3HFo 79 AutZ4o W3k &
ul 28 2wl a-MD-+timolol o] #8132 w2} FaF FHr} Al zko] A el whek &9
a-MD +labetalol o] & F-£u8 -2 o-MD+timolol ol vld] g Xgt Fo]3 947}
AEH o2 g3t AAE FALHE

o gel A8k o], a-MD, timolol, labetalol SHE-Fei ol A& Z7e] AWES st
SFEFel Aol Wal oF 40~60 beats/ming] 74 534% ekt ¥# a-MD-+timolole] % £
23} 0-MD-+labetalol o] 7 EFFoHE ARFFRLEA) 24 ZHDE vl ForA o
E bpEd 4447 BRlE AL F3T 5 U5y, & EHHEA QAR a-MD
timololi+2 100mg+1.0mg/kg/day (100:1)o] 4] = a-MD-labetalol -2 1060mg+12. Smg/kg/cay
@GDE FAYE Wyt vzd fads g F %1 Sl=h, o] ghel labetalol 3t a-MD ¥ -2-%-¢f A
labetalol Fol &k Zr7t2 WEFE wHEd ot e ¢S el glEe 2 7 d% T3 71
7 o slet,
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3) A-vA 54 (LDs 4%)
X AgdA4 9& A& Behrens—Kaerbarl o €5 22 LDy S A ALeE v, a-MD HE-%
ol 4, a-MD+timolol (100:1) §¢jA] 2 a-MD+labetalol (4:1) F] A ©] mouse & 7 FX] A}k
Zk7} 1104mg/kg, 1115mg/kg, 354mg/kgo] Sl o= 74 709 37| k% ol g S 542 ek

b7 i
SHR¢j] a-MDS}, B-blocker ¢ timolol, e+ a-8 EA] blocker 9] labetalol & ¥ 8o A2}

ol 9 AubELo g 38 o-MDtimolol (100:1)F 2 q-MD +labetalo! (4:1) F-ol o}
3 ATFAEAE A

a-MD 100mg/kg/day & timolol 2mg/kg/daye] Th5-F-of F-of| A = E’F5Fof ol vlel Fota s
A u)g o}, @-MD 200mg/kg/day 2 Fof T 34 7)o 4] labetalol 50mg/kg/day & Foj 3% 3, 6
Azl A Zzk szl vle) BAGA oz F94 A& A9EAT AL 2oy AGESF
ZaEFdE BE d5FA o)A EFFAF vla Aol vegeh, 28R T FolA a-
MD +timolol (100mg/2.0mg/kg/day) %! a-MD-+labetalol (100mg 12.5mg/kg/day)el 4, o 23l
vla] Agasot sbg @18 Vel z AdbES a5 ds a-MDAtimolol  (100mg-+1.0mg/
kg/day) 2 a-MD+ labetalol (100mg+12.5mg/kg/day) F-of Foll A 7} A},

£, a-MD-+timolol (100mg-2.0mg/kg/day) FofF2 a-MD-labetalol (100mg+ 12.5mg/kg/
day) 573, a-MD+timolol (100mg+1.0 mg/kg/day) 5o F& a-MD+labetalol (100 mg+
50mg/kg/day) F-oi T3} ZAtastst A of S5 vhebste

a~-MD 100mg/kg off timolol & 33} W& Fof FojA & timolol ¢ @Tﬁ-%—r’/k% Z7} 3ol uiz}
ZFaH7t TR, BEERE F2 FEFAE IADANA, AdET Aaide 1AM 2
7+ el o a-MD+labetalol ool A ZFgast 2 AETF Faides FoF 642
ol A o

At oz YEFoFe] dEFAT Bt ZgEFA ¢ AESF gdaidrt o dAda =
g A FAol et

BAFFAERAY A3, ubezo] W& LD a-MD 2EFod A & 1104mg/kgo} §l 2 a-MD
+timolol (100:1)-2 1115mg/kge] g 0¥, a-MD+labetalol (4:1)-2 354mg/kgo] &l =},
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