18

v 5
LANA1TA NN

a1%1'1na

-~ by du
A74dNT aulA. Fluorescence spectrophotometer. u #iLUATATATAUALNIN

Y 4 v ) a £
S1aT1eMa0, Wi 111-125. 1da9dnd = A1RIE1LARTLAN AneLARTRERT

u1IngnfaLdaelng, 2532.

o & X ] 4 d : ye
UNATWTY WHIA. Lnﬁﬁaauﬁwﬂaﬁuuuﬁﬂdxaau. % LAREIAUAERT, W1 37-58.

) a 4 Y o 1
vlagtml: AaddiafinTTy Ams L AFTAIERT umnInandaLdaedmi, 2531.

e o P a < £

B LUITTE T P i ruastiiniaeii dnszudTaauazdaduuas,
1Y) 1 a 4 a o

1 66-111. LRESIHE 2 A1RIE1LARENTINAME LAREAIRAT NW1INENRE

1 3a9Tn, 2531.

I's a ¥ 4 \ 2
dutls 29An19dTE L1773, n1TRnE L Tan L Naun1TLaadT Tagului19n1anadanLue

A d . 1 EY) P < { a
WIS ERRNAaN I MU atul T nding, wun 14 - 15,  InauwWRE LT

w A I's < o
HRTUUNE jﬂwaﬁﬂimummﬂ'\aa, 2529.

{ a < 4 A o o - wa <
FUWSH FUEU.  AITILATIEWRUTHIMAITARULAL. T4 Wann1TUTY L HUNAANAN LR L NALA

a 4 w Qo aa
SiaTEndmTunaUdiian 7L AnAaRA, Wiy 141-152. MT9LNUANIUAT :

< £ 't 5 o
AMAIELNANANTITUWNE  AMCUUNEA NIRRT 3ﬂ1aqn1mun13naﬂaa, 2529.

8TWTTH WRYARNLA. Beta adrenergic blocking drugs. 1u gEEQKWﬂﬂiaﬁu

A o 4 < o a
LﬂaﬁﬂTTNﬂﬂaﬂﬂTQﬂ B 138y ﬂﬂﬂnguTTﬁﬂﬁqﬂuazﬂﬂﬂﬂLﬂﬂﬁ, Wﬁﬁ 8-35.

5 Vs SO
njqxnwuuﬂuﬂi: ARy LARTAART uww%nawaauﬁaa, 2526.

< 't 4
A daflanTia. ATitaTisma nul Tl ToumuunagLAel. ﬁﬁaﬂisqnaan
' a { o
AYTUWNE, MUY 249-259. NT9LNUNMIUATS 2183171 A AR Tla e Aug 9au

'3 4 a o
ANZUWNARAIRAT ﬂﬁﬂaqnimuuwvnﬂwaa, 2531.



79

AHIAINgE

Abramowiez, M. Drugs used in migraine. Medical letter 26(1984): 95.

ahnve, S., and Vallin, H. Influence of heart rate and inhibition of

autonomic tone on QT interval. Circulation 85(1982): 435-439.

Albani, F., Riva, R., and Baruzzi, A. Simple and ;apid determination
of propranolol and its active metabolite, 4-hydroxypropranolol

in human plasma by liquid chromatography with fluorescense

detection. Journal of chromatography 228(1982): 362-365.

American Hospital Formulary Service. Propranolol hydrochloride. In

Drug information, pp. 832-838 n.p., 1986.

Bahr, C.V., Hermansson, J., and Lind, M. Oxidation of (R)- and (S)-
propranolol in human and dog liver microsomes. Species differ-

ences in stereoselectivity. The Journal of Pharmacology and Ex-

perimental Therapeutics 26(April 1982): 458-462.

Bataille, C., Bercoff, C., Papeente, E.A., Valle, D., and Lebrec, D.
Effect of propranolol on renal blood flow and renal function in

patients with cirrhosis. Gastroenterology 86(1984): 123-133.

Benet, L.Z., and Williams, R. Design and optimization of dosage
regimens: Pharmacokinetic data. In Gilman, A.G., Rall,

T.W., Nies, A.S., and Taylor, P. (eds.) Goodman & Gilman’s the

Pharmacological Basis of Therapeutics, vol 2. 8th ed. pp.1704.

New York: Pergamon publishing, Co., 1991.



80

Bisvag, N.R., Garg, S.K., Humar, N., Hukhejee, S.; and Sharma, P.L.

Comparative pharmacokinetic and pharmacodynamic study of

four different brands of propranolol in normal volunteers.

International Journal of Clinical Pharmacology, Therapy and

Toxicology 27 (1989): 515-519.

Biswas, N.R., Garg, S.K., Lal, R., Kumar, N., Gyawali, K., Narendranath,
K.A., and Sharma, P.L. Pharmacokinetic study of new sustained
release preparation of propranolol in normal volunteers.

International Journai of Clinical Pharmacology, Therapy and Toxi,

cology 26(1988): 436-438.

Black, J.W., Crowther, A.F., Shanks, R.G., Smith, L.H., Dornhorst, A.C.

A new adrenergic beta receptor antagonist. Lancet 1(1864): 1080.

British Pharmacopeia Commission. Propranolel tablets. In British

Pharmacopeia, pp. 996. London: Her Majesty’s Stationary office,

1988.

Buhler, F.R., Larahg, J.H., Baer, L., Vanghau,'ed., and Brunner, H.R.
Propranolol inhibition of renin secretion: a specific approach
to diagnosis and treatment of renin dependent hypertensive

disease. New England Journal of Medicine 287(1972): 1209-1214.

Clark, R.G., Araki, M., and Rawling, J.L. Propranolol induced dyspnea

in a nonasthmatic male. Drug Intelligence and Clinical Pharmacy

46(1982): T76-777.



81

Costteden, C.M.,and George, C.F. The effect of aging on the hepatic

clerance of propranolol. British Journal of Clinical Pharmaco-

logy 7(1979): 49-54.

Distler, A., Keim, H.J., Cordes, U., Philipp, T., and Wolff, H.P.
Sympathetic responsiveness and antihypertensive effect of beta-
receptor blockade in essential hypertension. The American

Journal of Medicine 64(1978): 446-451.

Dosscel, M.T., and Bogaert, H.G. High performance liquid chromatogra-
phic determination of propranolol and 4-hydroxypropranolol in

plasma. Journal of Pharmaceutical Sciences 79(June 1981):

688-689.

Drummer, O.H., Mcneil, J., pritchard, E., and Louis, W.J. Combine high
perfermance liquid chromatography procedure for measuring 4-hy-
droxypropranolol and propranolol in plasma: Pharmacokinetics
neasurenents following conventional and slow release propranolol

administration. Journal of Pharmaceutical Sciences 70(September

1981): 1030-1032.

puff, T.J., et al. D-propranolol : Non adrenergically mediated electro-
physiologic actions in human. Circulation 68 Supp 11(0ctober

1982): I1I-372 (Abstr)

Dupont, E., Hanson, H.J., and DolBy, M.A. Treatment of benign essential

tremor with propranolol. Acta Neurogica Scandinavica 49(1973):

75-84.



§2

Esler, M., Zweitler, 4., Randall, 0., and Quattro, V. Pathophysiologic

and pharnacokinetic deberninants of the antihypertensive respo-

nse to propranolol. Clinical Pharmacology of Therapy 22(1977):

299-308.

Evans, D.A., Mahgoub, A.,Sloan, T.P., Idle, J.R., and Smith, R.L.
A family and population study of genetic polymorphism of debri-
soquine oxidation in a white British population. Journal of

Medical Geneties 17 (1980): 102-105.

Fishman, W., et al. Clinical Pharmacology of the new beta-adrenergic
blocking drugs. Part 4 adverse effect. Choosing a g-adrenocep-

tor blocker. American Heart Journal 98 (1975): 256-282.

Frishman, W. H. Beta adrenoceptor antagonist =: New drugs and new

indications. New England Journal of medicine 305(1981): 500.

Frishman, ¥., and Silverman, R. Clinical pharmacology of the new beta
adrenergic blocking drugs. Part 2 physiologic and metabolic

effect. American Heart Journal 97(1979): 737-807.

Gross, G.J., and Winbary, M. M. Beta adrenergic blockade on intramyo-

cardial distribution of coronary blood flow. Journal Pharmaco-

logy of Experimental Therapy. 187(1973): 451-464.

Hadden, D.R., Montgomery, A.D., Shanks, R.G., and Weaver, J.A. Propra-
nolol and iodine-131 in management of thyrotoxicosis. Lancet

2 (1968): 852.



83

\

Hager, ¥.D., Pieniasack, H.J., Perrier, D., Mayershhn, M., and

Goldberger, V. Assessment of beta-blockade with propranolel,

Clinical Pharmacology and Therapeutics 30(September 1981):

283-289.

Halland, B.0., and Kaplan, N.B. Propranolol in the treatment of hyper-

tension. The New England Journal of Medicine 294(1976): 933-934

Hallison, M.D., et al. Pharmacodynamics of propranolol on left ventri-

cular function : Assessment by Doppler echocardiography.

Clinical Pharmacology of Therapeutics 48(October 1980): 431-438.

Harvey, S.C. Propranol hydrochloride. 1In Remington’s pharmaceutical

sciences, 16th ed. pp. 845-846. Pensylvania: Mack Publishing,

Co., 1980.

Hjalmarson, A. International Beta-Blocker reveiw in acute and post

nyocardial infarction. American Journal of Cardiology 61(1988)

: 26B-29B.

Hoffman, B., and Lefkowitz, R. Adrenergic receptor antagonist. In
Gilman, A.G., Rall, T.W., Nies, A.S., and Taylor, P. (eds.)

Goodman and Gilman’s the Pharmacological Basis of Therapeutics,

vol 2. 8th ed. pp. 221-243. New York: Pergamon publishing,

€o., 1991.

Howe, R., and Shanks, R.G. Optical isomers of propranolol. Nature

(Lond) 210(1966): 1336-1338.



84

Inaba, T., Otton, S.V., and Kalow, ¥. Debrisoquine hydroxylation

capacity. Problems of assessment in two population.

clinical of Pharmacology of Therapeutics 29 (1981): 218-223.

James, D. B. et al. Blood pressure and norepinephrine spillover during

propranolol infusion in humans. American Journalof Physiology

248(1985): R400-R4086.

Kawashima, K., Levy, A., and Spector, S. Stereospecific radioimmunoas-

say for propranolol isomers. The Journal of Pharmacology and

Experimental Therapeutics 198(1976): 517-523.

Kelliher, G.J., and Buckley, J.P. Central hypotensive activity of

dl- and d-propranolol. Journal of Pharmaceutical Sciences

50(1978): 1276.

Kelow, W., Otton, S.V., Kedar, D., Endrenyl, L., and Inaba, T. Ethnic
differences in drug metabolism: debrisoquine 4-hydroxylation

in Caucasian and Orientals. canadian Journal of Physiology

and Pharmacology 58(1980): 1142-1144.

Koshakji, R.P., and Wood, J.J. Improve high performance liquid chromato-
graphic method fof the simultaneous determination of propranolol
dnd 4-hydroxypropranolol in plasma with fluorescence detection.

Journal of Chromatography 422 (1987): 244-300.

Krukenyer, J.J., Boudoulas, H., Binkley, P.F., and Lima, J.J. Comparison
of hypersensitivity to adrenergic stimulation after abrupt with
drawal of propranolol and nadolol: Influence of half life differ-

ences. American Heart Journal 120 (September 1990): 572-584.




85

Kwong, C.E., and Shen, D.D. Versatile isoératric'high performance liquid
chromatographic assay for propranolol and its basic neutral and

acidic metabolites in biological fluids. Journal of Chromatography

414 (1987): 365-379.

Lefkowithz, R.J. Direct binding studies of adrenergic receptor: Biocheni

cal physiological and clinical implications. Annual of Internal

Medicine 91 (1976): 450-458.

Leidholm, H., Wahlin, Boll, E., and Melander, A. Mechanisms and variat-
ions in the food effect on propranolol bioavailability. European

Journal of Clinical Pharmacology 38(1990): 469-475.

Lennard, M.S., Turker, G.T., and Woods, H.F. The polymorphic oxidation
of beta adrenoceptor antagonist: clinical pharmacokinetic consi

deration. Clinical Pharmacokinetics 1(1986): 1-17.

Lennard, M.S., et al. Oxidation phenotype a major determinant of

metopolol metabolism and response. The New England

Journal of Medicine 18 (December 1982): 1558-1560.

Lo, M., and Reigelman, S. Determination of propranolol and its major
metabolites in plasma and urine by high performance liquid chro-

matography without solvent extract. Journal of Chromatography

183(1980): 213-220.
Mak, I.T., Arroyo, C.M., and Weglicki, W.B. Inhibition of sarcolenmma
carbon-centered free radical formation by propranolol. Circula-

tion research 65(1989): 1151-1158.




86

Malcolm, J. Adrenergic beta-receptor inhibition and hyperthyroidism.

Acta Cardiologica suppl 15(1972): 307-326.

Majewshi, H., and Rand, M.J. Adrenaline nediated hypertension: a due
to the antihypertensive effect of B_adrenoceptor blocking drug.

Trends in Pharmacological Sciences 2(1981): 24-26.

Meier, J. Pharmacokinetic comparison of pindolol with other beta adre-

noceptor blocking agents. American Heart Journal 104(1982):

364-373.
Milo, B., and Donald, P. Drug concentration in plasma. In Pharmacoki-
netics, 3rd ed. pp. 224-225. Philadelphia: Lea Marcel Dekker,

inc., 1982.

Drug concentration in plasma. In Pharmacokinetics,

ond ed. revised and expanded pp. 169-175. New York : Marcel

Dekker, inc., 1982.

Milo, G. Polymorphic oxidation. In Biopharmaceutics and Clinical

Pharmacokinetics, 3rd ed. pp.224-225. Philadelphia: Lea and

Febiger, 1984.

Mullane, J.F., Kanfman, J., Drornik, N., and Coelho, J. Propranolol

dosage, plasma concentration and beta-blockade. (Clinical Phar-

macology of Therapeutics 32(1982): 6392-700.




87

Murray, K.T., et al. Suppression of ventricular arrythmias in man by
d-propranolol independent of beta adrenergic receptor blockade.

Journal of Clinical Investigation 8(March 1990): 836-842.

Nace, G.S., and Wood, A.J. Pharmacokinetics of long acting propranolol

implications for therapeutic use. Clinical Pharmacokinetics

13 (1987): 51-64.

Pagliaro, L;, Pasta, L., and Amico, G.D. A randomised controlled trial
of propranglol for prevention of initial bleeding in cirrhotic
patients with portal hypertension. Drug 37(Suppl 2)(1989):

48-51.

Paterson, J.¥., Conolly, M.E., Dollevy, C.T., Hayes, A., and Cooper, R.G.
The pharmacodynamics and metabolism of propranolol in man. Clini-

cal Pharmaceutical Sciences 38(1970): 10p.

Richard, L.L., et al. Effect of age on the protein binding and disposi-

tion of propranolol stereoisomers. Clinical Pharmacology

of Therapeutic 47(1990): 447-475.

Salle, E.D., et al. A sensitive gas chromatographic method for the

determination of propranolol in human plasma. Journal of Chro-

matography 84(1973): 347-355.

’

Sever, P.S. : 1985 THe year of‘hypertension trials : Interpreting the

results. Trends in Pharmacological Sciences 7(1986): 134-139.

Shanol, D.C. Drug Therapy : Propranolol New England. Journal of Medi-

cine 293(1975): 280-289.



88

Sood, S.P., et al. Routine nethods in toxicology and therapeutic drug

monitoring by high performance liquid chromatography IV. A
rapid microscale method for determination of propranolol and

4-hydroxypropranolol in plasma. Therapeutic Drug Monitoring

10(1988): 224-230.

Takamashi, H., et al. Decreased absorption a possible cause for the
lower bioavalability of a sustained release propranolol. Jour-

nal of Pharmaceutical Sciences 79(March 1990): 212-215

Takeci, H., Ogata, H., and Ejima, A. Determination of propranolol and
its major metabolite, napthoxylactic acid in hyman plasma by

high performance 1iquid chromatography. Chemical and Pharma

cuetical Bulletin 31(1983): 1392-1394.

Tarazi, P.C., and Dustan, H.P. Beta adrenergic blockade in hypertension.

American Journal of Cardiology 29(1972): 63.

Thadani, U., and Parker, J.0. Propranolol in angina pectoris comparison

of therapy given two and four times dialy. American Journal of

Cardiology 46(1980): 117-123.

Todtong, J. Pharmacokinetic profile of propranolol in healthy Thai.

Master’s Thesis, Mahidol University, 1986.

United Stated Pharmacopeia Convention. Propranolol hydrochloride.

The United States Pharmacopeial XXII 21"" rev The National For-

mulary XVII, pp. 1175-1178. Rockville: United States Pharmaco

peial Convention, inc., 1990.



89

¥alle, T., Byington, R.P., Furberg, C.D., Mcintyrc, K.M., and Vokonos,

P.S. Biologic determinants of propranolol disposition: Results

from 1308 patients in the Beta-Blocker Heart Attack Trial. (Cli-

nical Pharmacology of Therapeutics 38(1985): 509-518.

¥walle, U.X., Walle, T., Bai, S., and Olanoff, S. Stereoselective
binding of propranolol to human plasma, alpha-1-acid glycopro

tein, and albumin. Clinical Pharmacology of Therapeutics 34(1983)

s 718-723.

watson, R.G., et al. A comparative pharmacokinetic study of conventional
propranolol and long acting preparation of propranolol in patient’s

with cirrhosis and normal controls. British Journal of Pharmaco-

logy 24 (1987): 527-535.

Weber, M.A., Stokes, G.S., and Gain, J.M. Comparison of the effect of
renin release of beta adrenersic antagonist with differing pro-

perties. Journal of Clinical Investigation 54(1979): 1413-1419.

Weksler, B.B., Gllik, M., and Pink, J. Effect of propranolol on platelet

function. Blood 49(1977): 185-196.

Wool, N.M., Audoh, B., Mahgoub, A., Sloan, T.P.,Idle,J.R., and Smith,
R.L. Debrisoquin hydroxylation polymorphism among Guenaians and

Ceucasians. Clinical Phamacology and Therapeutics 26(November

1979):584-591.

Yazigi, A.E., and Martin, C.R. Determination of propranolol in plasma
by radical compression liquid chromatography with fluorometric

detection. Clinical Chemistry 31(1985): 1196-1197.




Zhou, H.

Zhou, H.

90

H., Silberstein, D.J., Koshakii, R.P., and Wood J.J. Interindi

vidual differences in g-receptor density contribute to varabi

lity in response to g-adrenoceptor antagonists. Clinical Phar-

macology of Therapeutics 45(June 1989): 587-592.

H., Silberstein, D.J. Koshakji, R.P., Wood J.J. and Wilkinson,
G.P. Racial differences in drug response : Altered sensitivity
to and clearances of propranolol in men of Chinese descent as

compared with Americans Whites. The New England Journal of

Medicine 320 (March 1989): 585-570.



Jwraansalun1ing1ds
CHuLALoNGKORN UNIVERSITY:



92

AM_WUIN N

a 4 4 ’
n5AnEITEANGAWEAYA1 LA propranolo]l A18uANTIINNE

4 2 o a 2 ds ¥ 4 \ 2
LwaLUuna§a1uﬂﬂ1LaanawLuanuwuwannwnwstaaﬂssTaﬁu1u110nﬂanaqawLua
propranolol @v® &1LuA propranolol 1IR3 INNUTHNAWUUL WUVHUA UAZ
3 aw 4 d a o a
g1i8a propranolol 3nnuiknaunuannnaullizindandutua
E o8
Rnuwaﬂuuﬁaisﬂu United State Pharmacopeia XXII a4y
1. An#INTTUANNTE3N8R2E8aY = Disintegration studies
2. ANINNTALANE : Dissolution studies

aal a P = '
38611 2unnTneaas n1TANRIUTEANGAIWAA9ATLNA propranolol A1AKANTINNIE

e d v - - -
1. An#IN1TUANNTEaAnafAl7ad8qLia propranolol Taald Disintegration

: A, wad .
apparatus %qﬁqugugmw§u11n S+ €
2 o2 ar b v - g
N19NAaad3zIRa L HATUNAAAKNING B WADA WABARY 1 LUA ?qusiauﬂnau
< aw X w 4 4 4« - o " w a
nammuaNnay 24N9T7 5 wIN LWARZATAFITNLARALATEUAN WRIITNUN DAUNIUNIWRIFAD
. Do \ @ e 4
(disl) Tunaaaunlng 6 waas wazurunadaun1TaTeiInan’Tudlgaainaniundzivng
4 Sap A & h e 4 2 o o <
2719 TAgLDALATATHTNTUAY WTANNUIUL IR INLUAEINIANANTEINERIAAARLUNTY LUA
o Y} o o5 - v 4 a4 v oo
gININNAIZRAINTE IR unuan18TuL @ nnmualalu  USPXXII  Aa 30 win a1

] 2 < ] @ o 2 o 3 U o i £y [
wia 2 LUR nNueANTElINE Munuaign1gian 12 Lue E\iﬂ11ﬂ75318911ﬂﬂ17u33ﬂ11

o ¥ [
16 1 Tun1Inagaunyuus 18 LuA

3 F - ae v 4 a
2. RA¥IN1TA¥A18mA<A1LNA propranolol N4 7 uikn  Taal¥iaTadua

Apparatus I nagaulud17azana 1% HC1 UFu1AT 1,000 NARART
4 v < - Iﬁ)‘\u
LATaNa Apparatus I Usznaumdd basket aulaian 6 au Feganaiu

4 YV e i llg Ll
ununaquwgu1a afT1 1,000 FauRauIN 1wnqnuaa§1uaw7azaqa 1% HC1 1,000 ml



93

-‘: . A d 4 (7]
M drTasaratinadaumatinaniaan 30 win Taald UV spectrophotometer

1 ] J v ° <«
AMA1  absorbance 1 wave length 289 nm wadR WM TH W propranolol Taa

1§L§u150u1ﬁ13ﬂu (standard curve)



94

AMQNUIN 1

4 L L")
R199N 16 ANHALNIIN1EAWABIANHIRNAT

aVdIdNAT | Lud a1a (b dvuge (f8.) Ewwﬁn (nn.)
1 Wil 26 ~149.0 43.0
2 s 23 157.0 54.5
3 iy 24 157.0 5.5
4 Wil 33 156.5 49.0
5 Wil 35 150.5 48.5
6 112 33 162.0 56.0
7 ina 36 172.0 76.5
8 18 25 175.0 - 81.5
9 118 20 175.0 ' 58.0
10 i1a 34 163.0 57.0
X 28.96 161.70 55.95
SE 1.76 2.86 2.71
SD 5.56 9.05 - 8.586

' ' 4 ' o = o
WNWHL“% WANNTATIIT 9N aTAANWNE Wuqqﬂﬂaqnﬂu MaQﬂﬂﬂuu§ﬂ15?81aiu

4 i Ve ' o
119aT23Rawlwl#a93 AdalaRaztEELI1TINRTIRE



a171oﬁ 17 uanﬂinivqLﬁaaanﬁatnﬁnaqa1dﬁﬁﬁﬂ1

%

ANAIRIAT
nawal AN
1 2 3 4 5 6 i/ §.°8 10
Glucose 65-110 mg/DL 85 81. 78 i 45) 91 98 105 100 90 80
BUN 10-20 mg/DL 13 12 9 9 8 21 13 10 13 6
Creatinine{0.5-2.0 mg/DL| BB'0.82059~ 1.0 0.9 1.1 1.1 0.9 1.1 1.0
Albumin 3.4-5.5 G/DL 1087 B0 SHGR V%2 5 4 B4 5. 4T T 84 04
SGOT 0-38 U/DL 16 15 24 18 26 31 21 15 27 ,. 19
SGPT 0-38  U/DL N A 2NN 28 15 38 17 1411
EREIE mg/DL = ﬁa%n%aéénﬂ%ﬁaﬁ
G/DL = n¥uAaLATART
U/DL = gﬁaéatﬂ%ﬁai




96

4 Y] { v
A170 18 WANYTRTIRANWANUARLATN (complete blood counts) 134a1ATAUAT

ANAIANAT
n1TNaRay anng

1 2 3 4 5 6 4 8 9 1(
Hemoglobin 14-18 11.8 18,6 128 11 1k B 15 15.9 12.8 13,
Hematocrit 40-54 34.8. 40.5..39:5. 42.0- 34.4 40,9 44.7 - A41:38 1 40,4 39,
W.B.C 4.5-11x10°] 7.5 6.9 8.1 9.2 6.2 5.8 2 i ¢ o EEet i AR .
Neutrophils| 40-80 % | 83 52 71 49 - - 29 58 37 .58
Eosinophils 1-3 % 3 1 9 4 - - 4 11 ’ 2 12
Basophils 0-1 % 1 1 - - ~ - 1 4 1 1
Lymphocytes 20-40 % -] 33 46 20 47 - 29 29 27 60 29
Monocytes 4-8 % - - - - - - - - - -




97

a1a68UIN A

4 v ') v v 3
A1779N 19 naganswwuwaiﬁwudwuiuuﬂﬂdwuLnununaqaw propranolol Tuwat&un

#799A210 L ANTL 0 f49 200 wITUNTU/NARAAT TAETHAIINAANAELTILAUATY

(linear regression)

NIRTFB OTTIE T R TESV B 1 |1 AT R 18 Sulteand sdrecovery
3 (ng/m1) a9 peak PL*/18™"  Atwrmzaundy  A1mulTUTIM
(X) (Y) (ng/ml) (%CV)
1 0 0 : 5 4
g 6.25 0.3555 5.9665 7 95
3 12.5 0.8687 11.4808 1 92
4 25 1.3378 23.2606 3 93
5 50 sugder oo 52.9481 <7 105
6 100 5.7408 100.7782 i g 101
7 150 8.7600 152.8768 3 102
8 200 11.2259 197.3468 6 99

1 1} 1 d o 1
1. umazA LluA1L3AETAY 3 Hoadne
2. AINAUAITLAURTY ¥ = a + bx

a =0.0166 b= 0.05684 r = 0.9996

v v ., v o - X d_ v
3. ATULANTURIUNAAUNAL aﬂ71d1uﬂuﬂ1ﬁﬂ71wﬂﬂﬂ peak PL/IS - a

b

4. 4recovery = AIINLTNAUEAURAL X 100

v v d
AN INBUNNTIU

i propranolol ** Internal standard



AREA RATIO OF PROPRANOLOL/LABETALOL

98

i
5. duUsedngraeamulTlIt (coefficient of variation)

v o4
= ATBUBNLURNIRTEIW x 100

1 <
ATLARE

STANDARD CURVE

0 { I TR ST o S iy A coanseg T QR § Y A wy ) ) D o e T
Q 20 40 &0 80 100 .'lﬁﬂv 140‘ 160 180 200

CONCENTRATIONQNG /ML)

4 ¥ yy‘
EUn 28  ATIWNIATIINAANAIINLBNAY propranolol Tuwandu1TugI9AIINLANTY

0 - 200 WITURTN/NAAART



99

ATR/WUIN 3

Qaa

w 4
AT L uAadn A 129 L nALATTILATIMITN A propranolol Tuwaidu1Isaald HPLC

' T ' <4 o an R
Taan1a1 A21W19 (sensitivity) A27uLNA9ATY (precision) WALAIIMUNLET

v X
(accuracy) &JU

v v v vg
1. Ragra2 Lt uase 29270t Tulu 0-200 ng/ml Het

1.1 tRTaud19a¥a18u RT3 propranolol Tuwandun  TWNAYINLANTY 6. 25,
1.25, 25, 50, 100, 150 uasz 200 ng/ml
° e 4 L PO -
1.2 WId17a¥a1847A 7314 propranolol THWAIEHT NAINLINTUATGY] HIUTUAAL
» o 1 ¥ o W 4
N1TFIARINATY (W1 30 ) WAXAALTILATAN HPLC
d. /o FYI 55 <4
1.3 3 TATuTaunTunta uwunﬂiﬂqﬁiﬂﬂﬂwasgﬂuvzuvﬂq propranolol na1u
' s 1 e 34:} o ;
VINEWATS 7 (unw x) AU A1EATIRIuWENTANTIWaas propranolol fiu labetalol
(unu y )

1.4 3NNTUNIRTIIN #IMmIAn correlation coefficient (1)

2. N19#1A1 with in-run precision Taa

s - 4 Y - ' v v s o '
An173LATIeW1Tu 9 propranolol TUWAIENT WAATAWMLANTW 11 3 Hoad

v ¥
AU

3 ] A o«
ATWIANIATLARANANARTIAIU peak area 1pas propranolol uaz labetalol
- 4 3 o 1 ° U 4 1
(internal standard) 3nTATHITALATNTA 111 3 A22879 HIATLRAE (X) WINIAT

< o
LUt uuNIRT3 % (standard deviation)
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] - 9 ] l
IMAT X WAz S.D. WM IMIARNTEANGN1INTEaE (coefficient of

variation) ﬁWﬂgai : %V = §5.D. x 100

X
1 A - U ]
A1 #CV naausulalualg > 10 %

3. A19MIA1 % recovery

AMATWNIRTIIUTLNI0ERTIRIUIAY  peak area 17a¢ propranolol ®a

o Y )
labetalol NAIMMLANAUATIGY ILTARUNITLAUATY
v A//f a\ + bx
y = 8m5187% peak area 189 propranolol #a labetalol
(peak area ratio)

v w 4.4! < s 195 158
X =. AHLINTUDAY propranolol NLATANTUWRTIANINAIINL INAURTINY

° - 3 L AQ ‘ v
AMNTIWUIRTIM AIWITAUINIMIAIAIINLINTUAINY]  NALATIEMTA 37N

.4
peak area ratio Nl Tas

v w da {2
A21M L BNARRAY propranolol nitaTIzwia

= peak area ratio #a¥ propranolol fa labetalol-a

b
v W da o W o [
IINAIINLANDUAAY propranolol NILATIEUTIR WINIMIAT % recovery 31ﬂ§ﬁ1

FYEY) da (v
% recovery = A714LANAURAY propranolol nitATIEwla x 100

v w 4
A7NLINAUTAN propranolol NLRTHN
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A16EUIN 3

nwiatﬁiﬂzﬁanLnﬁﬁaauﬁﬁdﬁéTQBTETﬂiuniu CSTRIP

] Y w o i 4 1 Y Ves
ATA7IMLINTWIAY  propranolol TUWATIFNIAIBENNLIAIATGY] WavINIATY

< A Ao . < {4 i a g E)
g1tua propranolol 80 mg Fa¥nNy 4 UTHN gﬂuwu11tﬂ715w AIRTWITIHLABTANT LA

Taa18TUTunTy CSTRIP 31NFRT

(oo
it

Ao ¥ ok g 1 ‘ (1)

k_t

C, = AESA+ 62 - p e 3 (2)

. 1 Y (l ‘t‘y - s W
TIUHAIIEWWITIN L AD TIUTIIN N ERUUATIART AR UVUHA 9 compartment @1HR1AL
a {0 S v o a e v v
INWITIMLABTAG] NTAIZUINIWAITUITINALAT plot RI7WA2NLANAY propranolol
< ) ] o 4
NLIRIAINT WU UNIERUNIT LY one compartment
' B {ad_ v - _.H 4
AMITIMLAATNTAIINANN1T biexponential (&un19 1) fa

1 ¥ v 4
AR L ANARABIAINLIRT

c, =
1] 40 ‘ o L3
k1 = ATANNAATILTINTITAIAAN
1 - . 2
E, = nwnqnaaiwxianWTQaiuﬂw
1 4 s 4 1 £ 7 o @ w 3
A= AIANNIARAUNY ¥ LUARALRURTITIAYTZa2n TN 13 TURALALAS

-1

AMTUTUNTH CSTRIP O ORI, R ST T L e T
ol = A (et Tma | o7 KTmex (3)
] 2 1 In K_ (4)
Kﬂ. o KS'! Kel
Bl % i 2 = 0.693 (5)
Ke‘l Ke'l
ABE, o ECEAA S S o
K K
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B R TR R e e o Al

EEFEFFFERIXEFRREIT '#f'###?#’_‘ e LR 2 #4: 2

DATA SET.NUMBER 1

. 8 ", 2 A8 .\ -
THE NUMBER OF EXPONENTIALS =.2 -~
. SUMMARY OF EXPONENTIAL STRIPPING:.

“THE NGMSER. CF PCINTS IN THE EXPONENTIAL PHASES (LAST TQ FIKST)

NIRRT
G -

THE BEST ESTIMATES .CF THE COEFFLCIENTS ANO EXPONENTS ARE
Al= 0.2037C3E+03 - Bl= 0.3132098+00  °~ A
A2=-0.2037C3E+03. . . B27 0.219372E+01..

F= 2.391956E+C3 L

NO LAG TIME WAS NEEDJED TO DESCRIBE THESE LATA ’
THEREFORE, . TEE. SUM.OF THE EXPONENT 1AL TERMS bAS -FORCED. THROUGH ZERQ.. ..

. R SQUARE(2] = C.97¢46 -\ X
NO. . TIME ciass) CLEST] / ‘DEV

R ..C.CCCT U.0000 c.0CCO. - -. 0.00.
20, 1.0000 . 117.36G0 129.31138 -10.13
3 -1.50028 124 .5700 122.46940 1.51
4 2.000C 118.4908 108.9519".", 3.04
5 - 2.5000 ; -134.2300- 94.515¢ . 9.38"-
6 3.000Q0 75.6700 81.2665 -7.40
? © 4.0GC00.. 56.1300. .. - 59.59130 -6.17
g - £.6000 " 28.3200 - 31.86S5 -12.53
9

* 8.€303 - 18.9003 .. -17.0346 9.37

THE ANUMBER OF EXPONENTIALS = 3
SUMMARY OF EXPCNENTIAL STRIPPING

THE NUMBER CF PQINTS IN THE EXPONENTIAL PHASES (LAST TO FIRST)
il= 2
4.2=
L3=

(W )

THE BEST ESTIMATES OF THE COEFFICIENTS AND EXPGANENTS ARE

. Al= 0.9527BS5E+C2 . . Bl= 0.202200&+00 .
A2=" G.249926E+C3 ° B2= 0.734738E+00
A3=-0.3452C5E+L3 - .B3= 0.155491E+01

F= 0.439801E£+03

d, v A B v v LY v v
uﬁaawan1aawnn117LﬁswznnagaaszUTuniu CSTRIP 3MMNBAURARINLANTY
4 1 @ 4
724 propranolol TUWATHNANLIATAINY FAIAIRIANATAUN 4

o @ - < o < o [
AE9AnTULTENILATLNALTEN C TUIR 40 NaANTN 2 LuA
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CATRRUIN B

{
n17RN¥1 L AR IaUAdRTIAY propranolol

4 » 4 <

LHARUNATH propranolol ﬁtﬂﬁﬁﬂauﬁﬂﬂRTuuuﬁadlaai (One compartment

o 5 < o 1 ﬁ e o e <
nodel) ﬁﬂzﬂ ?qunwsga?nuasn11nun135ﬂt yiuuR1aunvuRe (first order) Taguna

-« vg
FUUEIIL AvY

A K 4
D ———==> | 70IATN1TNTEINE, V, -—-—-fi-——> A19N 1787 L URAULUA Y

c ; uazn1iiunng

4 4 4 . <
zﬂn 30  WRAILNAEIRVAITATULUNRAYLALD

1. n1Tn9zat8@2a481 TN T0a9A15nT2I18R7 (volume of distribu-
o 1 a 3 & . 4 a4 o o &
tion, V) a19q tiuldaaneiiatTiuazaunidua LuatnﬂunUﬂwiga%u HRA¥N1TNI3IAED
v w @ HJI 1 e v | S N
2. A7IWLINBUTAIAIETITUWATENT  UAZLUALEARNYY  LnAuKNA Aldinanu
i L & s
ATTHURNA T IRUNTHAAI AN 8 TUAVTANED
o oo a { o e E9)
3s nuquﬂwsgﬂ?u BAZAUIUNNTANAANIAUAIRAT L UBLULAIAUN 1 Taaawxnwé

1 < 1
7'1\3ﬂ'181’l"\\3Lﬂﬂ']lmﬁﬂaﬂ'i"lﬂ‘i']\iﬂ"lﬂﬂ']\iLaﬂ'] ;J‘

' do 2
I = nwaonaasw;11n11§a%u
L 4" d o L
K_, = A1AeNERTILTINITAEA
D = gulApadan

d 4 ¥ Pl ° <4 1 o« =
4. FWIMATTIILUAIBUURIETITNTINANE  HANTAVLABILULARAYAY  (Active
[ « w ) 1] ﬁ 4 ‘ll a
transport) uaaniausauaqnaqsﬂnuTuLaqaﬂuwa1wm 3 unuaun111uu§aaua1

" il fapis % !4.i| o
5. 87788797 N1ILARTIAUAIRATHATASNARAAL IR
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(o o 4 < 3 : . 4
IAUAIFRTRIAUNNIUY (First order or Exponential kinetics)

T 2. o tde 2
FAUAIFATAIAUNMLY L UBANSAZ 12 9ARUAIFATNEA T L 72989 2028N 1T UTIAEA T4
- v v 4 4 v . aaa 4 - v W N
NUAMHL ANAUARIAMTAN1TNLAINUGNTET TUIAUATIFATUULE A2TWLINTUTAIEY (C) N
gi‘ju Py Y W 4# Jdu 4 -
ARAYUL AR TIRIUTAARTIAUAIINL ANTUTAGEMNIMAD  UBABERTINGIAAAY AIN1TAUINA

" e X
tnauxﬂugﬂﬁun171ﬂaqu

desdt = -KC O e (1)

o < 4 o ﬁ < de o d =
ATLATUUNLAUAANET A LUUNNIABIIRUR VTR TR IR UNNALY

4 4 « ﬂ . < v
U9 (1) U uatpanLURL AR IRInLANIL TR

4 4 v v o o Lk A ﬁ
g C nag Co AAATINLANAUNLIAT € Az © = 0 A1URAY %QLﬂﬂuL %

&

LAY aninfvluutads (exponential form) i i

au ng
AUN1T 3 o Heudauile log 37 10 (2.303 log C = InC) 1afei

log €, = log €, - K /2.303 ‘—c---emm- (1)

o4 w ; o« :
AN () nTitaas L dulFuaTe Tasiafiauuunuiivia C, uaza1maiafy

b 4 L 26y v v o 4
1AVLAURTY = - Kt £2.303 LATAdMENARUTAY Kt UAAITHLAUNSAIINL DU IUNARASLHA

taaH et
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v v o % 4 " W 1 ¥
FMIUNT (2) 01% K“ = AT TIAINABINTAIIAEY, UNUAT K RYE K”

L 1AFNAT
In Ch/co w= Ksltllz _________ (5)
4 . g v
wazida t =t . emin
g i =05

unuA1lugunNT (5) azla

In0.5,= ‘—Xelt, ,
- 0:693 ‘= - Kel, ,
CUANGRA RN, - - (8)

. 2 1
t,,, ¥ 138091 "19a1AT48IAT89N1TA138". (half-tine of elimination)

wia (biological half time)

” ds $o o a8
ANBAULNAIAYTAIIRUAITRTAIAUNULN  AB

" ¢ 4 &
1. aaiwL11naqn11nzwgmﬁans1ﬂn%anun1ﬂ (rate of drug loss) Lﬁuaaiﬂ

' - v w da

ﬁquTaaaiwnunqwuLﬁununaqawnnag

-~ < o g
2% tTQWRTQEQRBEQﬂU?uﬂﬁTHQHRRBQL1a1 FINFUANT (6) %Qﬂﬂ

o
1}

0.693/K_

5 §

3 40 2 ol;
AMAINARTILTITAINTITANIREN

=

&

=
1

24

2 ¥ : : 34 o A da
IMMFUNTIT (B)  ILLUUIINY t1/2 nas Ke] 1Nﬂuﬂ§ﬂUﬂ7N1mﬂﬂﬂﬂqﬂua

g
|
ﬁu Y d'.udﬁf -la < s = g
LURWANRIAYAAYIAUAIAATA1AUNUEY WazaIn2q 1 un19n073auuY exponential
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aawuan «

aa . 1 a ' ' 'S
ATTAIWIANIAINITINLABTAI] NLARYIAURIRAT

v < Qe % ) 4 I'e
ﬂWﬂﬂﬂEﬂﬂ1aﬂﬂﬂﬂ111?E B MIRIWITINLRBTRIN n19LATEAaud1dRT Taald

° v 4 ou‘i‘:vg
HUUITRASUULABILAEIRTIRLUAUY AW

EY) o P~ ' ° < ) v v
¥. aﬂnﬂagaﬂkuLﬁununaqsﬂ1uuaﬂﬁuﬂ NLIATRTNT WAL TARNTIWTENININA ML ANDY

v

o ] Y] Iy w ¢ 1 v w o o '
UL IRIAYY] 3% 1&LﬂuTaouﬁaqﬁ11n§uwuﬁizw11qan1uLﬂununaeﬂﬁaw1uwawﬁu1nt1ajﬁ1¢q

g
¥ 1aﬂﬂawqq AR

=V ---900-0+- -8---0-~-0---0- @
L

e ANIRATY

iy i

=2 10 : . ;

=3 r

@

- L Y v :

2 8 Y g mmianau] uwmﬁu'mvl i o

& /f RN e

£ 6 B fﬂmumsmqmanu
= P nmdn
T k

= el
> /A

= 2

=

g 0 i 1 1 1 1 (] i i 1 1

<4 w 4 ' v v o
Zﬂﬂ 31 ﬂ‘r'lwudaamwﬁuwuﬁwmwmwLnununaqa'\‘luwa'\ﬂu'\nm'm I AUIUNTT-
oL = s 4 ; v v o d4aRd
Qﬂ%&l A1TATIAURRLIUINATT  UASLUATINAANALIUATTULANRTENU NniNauiua

ME1Taan1TTulTEN
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1.1 AUC _ . (the area under the plasma concentration-time curve)

a X d_v, ) YY) i a5 2
Al WUNTRAIBTAYAAIA2INL 2 LA 981 TUWAIRHINYLIAT 3701987 0 A9 LIR7 24 F2Tuy
3 at . 4 o H £ g . 5 g
ﬂ1ﬁ1ﬂLﬂuLﬂiaqgaaﬁeu%uﬂmnaqnﬂixaaﬂisTaﬁu1u7wanwaua¢aﬂ Fuda9n 9 THanInuA
724 active drug %ﬁtiﬂéTSUUYHanauﬂﬂdlgﬂﬂ WiI87a9 AUC Aa AIINLANEY X 1787

LAY UN./HA.X AN,

1.2 ¢.__. (the peak plasma concentration) fa ﬂ11NL§u§u§¢qﬁ1u
o Ve 1 o o w {o
WRTRNIMAIINTATUUTENINAT  B1RIUNINITWUI AN LARE INa 1B Sa AN R UTUS A Y
v v Qduxaa -1 v P <4 v
AN TN ARRBIATTUWRIFNY 9L URAIUNE aﬁugﬂQQENLnﬂgiquwatwsqwanaz1nwa1u
@ 4 1 4 o 2 s SV A A : 4 i 1
AT mTale ua¥/uia 18&Uﬂﬂ§ﬁlﬂﬂ1ﬂﬂﬂh11“tﬂﬂwﬂ (toxie) wia'ly wulaaas
4 v v
Cppn, ABMUIETANAINLINEY LEU uO. /N, -
1.3 t___ (the time of peak plasma concentration) Aa LIRIMEYIN
.!l “g 4 v W <o
LTHTMETUASL 2R INATIN L TU T B8 TUWA U nqeagqqa @ttt ﬂﬂiga?uaz
a I3 . - 1" e w - AN - ¥ & . | .
gqqa uazaaiwL71ﬂaqnw1§ﬁ?uazLnﬁnuaaiwtiaﬂaanwinaaaw gt Aa LIAn
v wan
L | nl 2 W q'gl 4 1
AMNATIWIWLINNTLASNANL AN AU TUWAR RN LW IURAY  tHaL a6 1w Tdau
LENTUTUWAHNTAAAY HATATNATATLIAL HUATSHIUME 9L iuL FunTe (log-linear) 1%
. ;
LAURTIRIUTA WA £, URY K

el

2. AMWIWNIAT K

o ) 4 a4 ) add v o )
R1TUNITIAEINISAUUAN LUUAIINNITIHTAEITAAL T1MABALABAATTABATIURD
49|| 7 I | ] - <4
sﬁntnwgiﬂqn1aasﬁaqw1unu1unﬂianq 3 auUNITAL nwiga%u N19192318 WAL
R ' v d « ai £ ] EYIREY)
A1TAN9AET TULATEIAUATFRTULUNANLAET  ATTANKINIATINANWRE TEWINADINL BN Y
o o v v &% & ' P R
1296781 TUWRIRNINUL AT 32 TAL FULFAIAINTNWUE BASTUIUAVTRING aqzun 32 uday
~ & e =8 ?a'l @ ary
neuﬁasnuqunwinaanwigaﬁu 11901738 UAYWATINDadFadauun1TRIUNIvUgQue. a9

< o 4 ' v w - ﬁ Y
L2AUN TR YA T IUANWUS TEWI1IAIINL AN IUT 81 TuwA I N UL 2813 Lluuuuny log
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) 4, v aw 4 o v w ]
ﬂﬂﬂﬂaganTRQﬂﬂﬂﬁiiqﬂ ARTLALATINLANTUAA YA TWTWT 1 TUARRTUWA1FUIN

' P a ' v @ I
12878799 THATEAEATINAY log LTAUATIWTENINNAIINL TNTUALL A Taaldunu log

-4 v v o
tluAdINL ANTN 3zlanT aqgu

10.0_ ¥.¥ d.

"

1.0

O
(9}

C.2

0.1

i Ll a4 a X v a
_‘/(-—- AU LIUTUNTIIN ) fﬂﬂﬂﬁ?@ﬂﬁulﬂﬂﬂuﬂuﬂ

€1

v

Tuaznnrnln
wun Tyl

a
«-N1TAATY i .
NN -
A UANTU
= =kg/2.303

ANANNTY
= -k, /24303,

i | i ) E

—
n
Y R

£ B R

' .
U

< w 4 ' v w o <4
qin 32 udAvATIMFNEUTTENINY log ATINLANDUTANANTUWRIANINLLIAT (C) N
] :

LA TUMA YN 1T AR AT TT U TE N WA IRIR AU LAR T IRUAHA TUUY

y <
nadiaan
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o d PYRIEY) b PR < ﬁ '
awnzﬂn 32 TLAYNANLANIURAIRIATTUWA NN L WH AL UUTE a2 089N T1TARTY LR
9
o v j Y 4 < e Y d v v o ad y
AINFNNUENTA T L Fun 79 LuaqawnunuauﬂﬁinﬂaaaﬂtnﬂuﬂLnaunadaaanunnaﬁauwé
P 4 < { v w . a ﬁ
A1TzuFTane auxuaﬂwigﬁﬁunaqawLﬁiaﬂugim AN L TN AUTANR 1A TUURIANIIIAAAT L LY

v g‘-\a < ° e
LABRTY TeEsURNLUNTE a8 0A9N1TAN9AEN

W e 4 & T
n11n1n1n4naaiwxiunaqnWTQQ?u (X)) W1lA3nInnasdunivaa  (Method

of residual)

MR AUC
1. 3MgAT AUC = C_/K
i -

1

2. 310 Trapezoidal rule

¥ d4 4 ¥ d 4 C X d oty
Taa1§ﬁﬁ1wun§Luasuﬁ1qu¥ Lasuungtuiiagy Taguuswunat1alatasaiiy
9 .

w i v v . @ B o <
FUWUTTENTINAIIH L AN AR ASAVTUWATFU UL IR aanLﬂudﬁuq NWaLAdNE ﬂqzﬂ 1u§ﬁ
‘ v eN & d . ¥ 42 4. N WP

ARV TUI LUUWUNFIHLARAN  UIWUNNIHNA NATRIRTARNUALIRY & = 0 WA & = n

o 2 ¥ 4 v_v o a4 ﬁ v w
$17740% LUuwunataTaTAINIMLe NKBI8 LB ATTULANIR X LR

32 |
24 - Ak - ¢ i ay
c o wunétﬁﬁuuhﬂqng frge (0 + 2
= . NIV _
<5 X
£ 16 \
S )
= e
2 : ¥ 4 L
o \Ei: WuitdW ALY = gab
E | P _
&
NE:)
N |
0 2 4 6 8 10 24

1987 ()

4 ¥ dn i o y X dd
Eﬂn 33 A1TMWUNTANT WA WL AR IRIRIE 1 TUWRIRNINUL IR Taaldnguun LMABNATINN



atewwIn 19

4 « ¥ E 4 ] L "
R1TNN 20 uﬁaqaavwnwitaunaq?wasntqaﬂawqq Wa9INTIRETLNA propranolol

g a a4 o o o
Q'\ﬂl)?lﬂ’l A w18 40 HAAATH 2 LN Tuatd1duaT 10 Au

1y

a1d1q0AT LR (N
ﬁuﬁ 0 1 1.5 2 p A 3 4 6 8 24
1 80 = || GBSYD = WL TR AT
2 B0 Mo/ /TR TR NGB0 70 - T4 T4 B2
3 76 66 60 60 64 60 68 66 68 -
4 80- 60 ‘64 60 56 60 60 64 B0 -
5 88 - 72. 86 70 = 7B T2 - -
6 72 - 86 - = - - 72 B8 - 70
7 80 B2 60 60 68 66 B4 66 66 80
8 FBWIABINDUURNIVNEIa8 768 80 % 74
9 74 70 80 64 64 64 60 60 60 60
10 T8 60 86 . sEBA . BT M0
\ wNIELNR 19810 0 Aadaut IuFulTeniuan

Aa 1a%a



d () v 4 ' w v (4
17N 21 UAA4ERSI01TLAUTASEWATNL A9 Mava1ntna1iua propranolol

/e 4 w ﬁ
310UTH#N B Iu1R 40 ﬁﬂaﬂiﬂ 2 LuR 1“31ﬂ7ﬁ%ﬂ7 10 Ay

11

ERVATIT LS 1987 (fu.)
au G F LGB A g
1 or RE. MBI e BT TH e
2 B0 84 68 62 76 66 64 T2 BB T4
3 88 BB—640). 6B-—72 66 B0 T4 80 8B
4 76 70 52 56 60 . 80 60 56 60 -
5 84" B/ /022 pR B8 68 68 88 66 -
6 68 66/ /B4 64 60 66 60 B4 64 BB
7 80 68 64 B0 68 76 68 54 70 .80
8 96 72 -—=mee——pgt 72 76 B4 76 TB 76
9 64 —56—54 6060 /58 58 60 62 64
10 g0 Mg g5 7% gg 70 76 66 7O

<4
VIN'\SLVIE! 2128 0

4 1 ﬂ' o
Aanawt T TulTEN1aEN

Aa lulada



4 o v 4 ' - Y [
/17140 22 udﬂﬁaﬁ71ﬂ17Lﬁuﬂa@§w37nL?aﬂﬂﬁﬁq nadamnIngILua propranolol

L7 L") d o
INUTHN C 2R 40 NAanTu 2 i Tuard1FiAT 10 Au
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REREHTE 1987 (Hx.)

aun R R N R A N e S Y
1 B0 - Bl e e e ke B0 TE a0
2 80 70l ve . EE P00 B L BD . BR < Te
3 76 72.3868!//6€7 .60 B8 75 64 66 B4
4 64 64 60 60 60 68 72 80 82 -
5 80 <"887/ Mk | BB N8B 64 68 68 72 - -
6 66 76/ /70 ‘68 70 70 70 70 64 70
7 8¢ /68 68 66 66 -60 B8O 68 76 ' 70
8 82 778/ ‘80°77z 76 80 76 B0 78 B4
9 62 60 B8 €0..80 54 B0 60 58 76
0 58 T2 T&W/ 72 72 T6. T2 T4

10 7%

<
‘VIN'IELVW! 178 0

aanaut JufulTeniuan

Aa 1tada
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4 " v 4 | v y ®
AITION 23 URROERTINTLAUIANTNATL AT Y #AY31MTHE4HA propranolol

Au 4 4 w d .
3MUTHN D U8 40 daanTy 2 tie Tua dIdNAT 10 Au

CRERFHTE L7287 (Hu.)
ﬂuﬁ_ _ 0 1 1.5 2 2D 3 4 6 8 24
i 78 70 64 64 72 76 70 70 70 66
2 78 72 68 64 82 - 64 64 60 68
3 78 72 68 70 70 76 70 74 68 T
4 80 - 70 58 64 64 80 68 éB -
5 84 1A 70 66 80 70 70 70 72 -
6 72 A8/ /86 ~B4 \ TON.B4 70 70 TO T2
7 80 .62 68 84 66 66 68 70 B4 72
8 82 - 80 80 80 80 88 74 88 68
9 64 58 54 80 56 62 60 60 52 70
10 80 B4 64 64 B4 TO TO T0 T4 -

4 4 1 Ql o
WNWELW% T L787N 0 Aanaut IusudTEnInan

< ] Y
- Aa lulada
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A1TNM 24 UFAYAINAUTARA systolic #11378197 n¥931nTRa1LEe propranolol
3NUIEN A 1UIR 40 aARFN 2 LHA TWANHIENAT 10 AU
ANAIRNAT 1981, (¥4.)
au 0 1 QT Ay, 2.5 m g6 B 24
1 110 277/ 100400 - 90 90 90 _ 94
2 100 98 96 90 90 90 90 94 90 88
3 106 104 90 100 98 98 104 100 108 -
4 110 100 100 94 90 96 90 100' 100 -
5 120 - eSeeked 120 120 - - 100 120 @ -
8 110 100 - - - - - 102 110 110
7 130 110 100 116 126° 110 110 100 100 120
8 120 120 110 108 100 100 100 96 100 100
9 110 110 100 100 100 100 100 100 110 100
10 110 100 100 100 90 90 100 100 100 110

< a A o
MNWSLW% : 17891 0 AanawtTuTulIznuan

- Aa Mitada
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4 ‘ w 4 5 4 1 o =
R1TNN 25 UAAYAINAUTANA systolic NLIRIATNY WAL AR propranolol

X a “ [ V]
3INUTEN B 2178 40 NAANTH 2 tNe Tua IRIAUAT 10 AW

RERE AR L7 (HH.)
aud RS BN o Sl R S N i T ks Sles
1. 100 100 100 30 90 90 90 90 90 100
2 100 110 100 100 110 100 90 100 90 90
3 104 90 98 90 88 90 90 90 90 100
4 110 110 110 90 80 96 94 90 100 -
5 100 120 120 110 120 100 100 100 100 -
6 80 100 100 110 98 100 92 90 90 90
7 130 120 118 106 110 110 110 100 110 120
8 120 116 "104 100 100 110 100 100 100 1é0
9 110 116 110 100 110 110 110 96 100 130
10 110 ~130 110110110 90 90 130 120 110
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R1919N 26 WHAIAYINAUTANR systolic ML7a7M19 MAvIninaina propranolol

QU N B e [ v
3NUTHN C 21416 40 HARNTH 2 LdA Tud1R1HNAT 10 AU

REREHCE 1987 (Hn.)
au RS R 7 A R £ TR Y R S T
1 190 B L e o L R G 5 B8 9
2 120 100 94 100 96 90 100 100 -
3 110 110 100 90 90 100 90 90 90 98
4 100 98 110 90 980 90 80 98 100 -
5 120 110 120 120 110 104 110 100 110 -
6 100 110 120 410 110 110 110 100 104 100
7 130 110 120 130 120 110 120 120 120 120
8 120 110 100 100 100 . 90 90 90 90 110
9 120 118 100 100 100 106 104 100 100 110
10 104 100 98 108 110 110 100 110 110 100
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A1TN 27 udavA21wAuTanA systolic NE9A7A49% #ad3nlugLum propranolol

QA . o ® @
A0UTEN D U@ 40 URANTH 2 tuA uaTRIANAT 10 AU

8@ dNAT 1987 (H¥.)
auf TR O it % wa. Sk SV Sl
1 114 100 86 86 100 90 - 90 .88 90 110
2 104 30 90 30 30 - 90 90 90 110
3 100 90 94 100 94 90 96 90 94 110
4 120 o 110 90 100 100 90 90 100 -
5 124 110 110 110 100 100 100 100 120 -
B 110 110/ 90 90 90 100 100 90 90 110
P, 130 120 120 116 106 120 110 110 114 140
8 120 110 110 110 100 90 100 90 90 100
9 120 110 .110 90 90 100 100 100 90 110
10 110,100 100 100 100 100 98 100 108 -
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A1ANURIN
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A1979N 28  uFadA2uAuTanA diastolic NLIATRTIY URIINTHATLUA propranolol

) o d -
INUTEN A AuIR 40 NAANTH 2 tdR ua qIANAT 10 AW

ERERERLE L9A7 (fH.)
aui 0 N/ s25 08 4. B 8o
1 1w A/ /L) ena. . - 60 60 80 80
2 80 /70 //88 .'60 58 60 58 60 B0 60
3 70770/, 80 70 84 70 T0 68 T0 -
4 70 Phomhoaios 60 70 G0 74 T0 - -
5 90 <A R AED=~90 . 90 - 80 B0 -
6 ARy - =BT D
7 50 70 80 86 80 70 70 70 74, 80
8 70 Ty Z0m s B0, 7O TO . T8 70
9 70 80 70 70 70 70 70 70 B0 B0
10 70 60 70 .70 64 56 70 70 7O B8O
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a171qﬁ 29 udavAluAuTaNA diastolic NL781A19 WAYININEILNR propranolol

<« er bl o hd
3I0UTHEN B IUIR 40 NRANTH 2 8@ TuAIFIFNAT 10 Au

ERERT D ' 1287 ()
ﬁu;ll 0 1 1:s5 2 2.9 3 4 6 8 24
1 78 80 60 60 60 B0 60 60 60 60
2 70 B8 .70..80- 70 B0 TO° B0 60 80
3 60 60 60 60 B0 60 60 60 60 60
4 0 <70 B0 B0> 66 64 60 60 -
5 80 _90//80.) 80 B0 70 TO 64 80 | -
6 60 80 /80 70 TO 74 B0 60 60 70
7 90 94 /.94 90, 70 80 80 ‘70 .80 90
8 70 80 78 BO  TO 80 70 60 60 90
9 80. 70 B0 70 80 70 T0 70 60 80
10 707070 80 70 8070 B0 70 70 70
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R1979N 30 uFAvA2INALTANA diastolic NLIR1AN4Y MRYINTHETLNA propranolol

[v3 a4 w ‘ L7
AMTEN C ue 40 HAARTH 2 LuA TuadIFNAT 10 Ay

ARIRNAT LR (HH.)
aun 0 ; S B S RGN R 4 6 B 24
1 70 80 - - - 70 60 B0 60 90
2 T 70 60 790 80 - .70 88 80 - -
3 70 TO0.\70//M/., 60 B0 60 60 B0 BO-
4 66 70 80 60 60 60 50 60 70 -
5 80 ="T907//B6 \ BONZD> 70 70 70 80 -
6 70 70° /90 70 7B 80 80 B0 B0 B0
7 90 80 90 90 80 80 70. 70 70 &
8 90 70 80 80 70 70 60 60 60. 70
9 90 90 70 80 76 70 70 68 B0 90
10 TR0 10 T8  BOLQ 70 68 78 70 . TO
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awsna% 31 udasanuaniang diastolic MLIRIANI ma9a1nna1iua propranolol

w

/ ar d bt
Ay D muia 40 NaanIn 2 iua Tuatd1duAT 10 AU

RERELLE] L7287 (FN.)
aui B LB RS R s el 0
1 8 B0 - 807 B 70, 80 80 5088 1D
2 G0 80 60 60 60 - 60 B0 "60 80
3 70 70 64 /60 80 60 60 60 66 70
4 Bl B0 GU==RU 60 . 680 80 -.70 . -
5 9 9090 90 80 T8 T4 7O :90 -
é 70 /70/ /80’60 60> 60 60 60 8O 70
7 90 70 /. 90 76 70 90“_90 80 80 90
8 80 - B0 80 70 70 60 B0 60 60
9 90  TOLARBNAE=.70 70 TO 60 60 - 90
10 NEE.. 680 gAY 70 70 - 70 8O .-
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