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The Effects of Various Antihypertensive Drugs en Plasma and
Urine Catecholamine Levels in Hypertensive Patients

Jai Soon Rhee, M.D.

Departinent of Internal Medicine, College of Medicine, Seoul Naticnal University,

Seoul, Korea

(Director: Prof. Seung Ho Kang, M.D.)

Although the conclusion is controversial, there has long been an appealing notion that catecho-
lamines may be involved in some way in the pathogenesis of primary hypertension and almost
invariably most of hypotensive drugs involve at various sites of the neuron and produce their
-effect by depletion of norepinephrine in the sympathetic nerve ending.

The authors undertook the comparative study on catecholamine depleting action of 3 most
effective drugs available for the treatment of hypertension, reserpine, guanethidine and a-methyldopa,
measuring the plasma catecholamine levels and urinary exceretion of catecholamine by the modified
fluorometric method of Weil-Malherbe and Bone during the treatment of hypertension.

The results are as follows:

1) Before the administration of hypotensive drugs, mean blood pressure was 180/110 mmHg,
mean psalma epinephrine level was 0.36-0.23 7%, mean plasma norepinephrine level was (.48+
0.357%, 24 hours urinary excretion of epinephrine was 3.640.127/day and 24 hours urinary
excretion of norepinephrine was 68.9-0. 34 7/day.

2) In group 1 (reserpin administered group), the mean blocd pressure was 190/110 mmHg before
the treatment and which was declined to 155/89 mmHg on the last day of 4th week, in group
2 (guanethidine administered group), the mean blood pressure measured before the treatment was
185/110 mmHg and which was declined to 150/85 mmHg on the last day of 4th week, and in group
3 (a-methyldopa administered group), the mean blood measured pressure measured before the treat-
ment was 182/110 mmHg and which was declined to 153/88 mmHg on the last day of 4th week.

3) After the treatment for 4 weeks with reserpin guanethidine and a-methyldopa, the mean
plasma epinephrine levels were declined from 0.372:0.127% to 0.11+0.087% in group 1, from
0.38-+0.16 7% to 0.1430.10 7% in group 2 and from 0.3320.237% to 0. 10+0. 09 r% in group 3.
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4) The mean plasma norepinephrine levels were declined from 0.052:0.21 7% to 0.22--0.127%
in group 1, from 0.5120.257% to 0.203-0.107% in group 2 and from 0.51:0.21 7% to 0.20=%
0.117% in group 3 after the treatment of 4 weeks respectively.

5) Urinary exceretion of epinephine was declined from 32, 3--0.16 7/day to 10.4--0. 10 7/day in
group 1, from 34.5:+0.34 7/day to 17.2--0.16 y/day in group 2, and from 28 2--0.147/day to
10.3%0.11 r/day in group 3 after the treatment of 4weeks duration.

6) The mean value of 24 hours urinary excretion of norepinephrine was declined to from 72. 2=

0.357/day to 28.52-0.14 y/day in group 1, from 69.2

0. 34 r/day to 22,6%0.21 r/day in group

2 and from 68.6-:0.34 7/day to 18.2--0.10 7/day in group 3 after the treatment of 4 weeks

duration.

7) From the above result we can summarize as follows: Antihypertensive effect of each drugs

was; guanethidine>>q-methyldopa>reserpin in order but depressing action plasma norepinephrine

levels was; a-methyldopa> guanethidine >reserpin and depressing effect of urinary norepinephrine
y

excretion was; a-methyldopa™ guanethidine>reserpin, in order.
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Table 1. with reserpin(7%.)

] 4th

sth | 7 ond 3rd
Age & B-EP- Before dlSt ‘ gr(;lr l g;l;' ‘ EZ}; WnK l W.K. W.K.
Y . a
Mo Sex BW (B | X i 807110 | 165/112 | 166/112 | 170/108 | 168/103-
B.P. [ 1957120 | 1907120 [ T80/T10 | T80/110 | T68/112 [ 16511 21| o
LM 09 Sl Ga | oo | oo | 6B | 0B 168 | ok | 6B
N.E. | 064 | 0.63 : 3/102 | 145/105 | 1407100 | 148/83 | 140/85
Beore | ISL0| TSf0] 0PN ] ] e | [ s 1 18
2 34F | 50 E. 0.25 0. 24 1 gég 8 4(15 0 36 0,32 0.35 0.32_
N T R L 16/102 | 152/106 | 143/102 | 145/98 | 126/100
N B P L0100 | 1oaifs 10714 L‘IET 2 | 0.6 | 0.21 | 0200l
e SN | od oo | ek | 6% | ok | 0.31 | 0.33
N.E.| 03¢ | 0.32_1 0.29 226/106 | 260/108 | 188/110 | 190/106 | _178/103
IR _B.P. | 200/120| 260/120 ] 280/116 R T S Ty e
4| 45F | 55 E. | 0.43 0. 43 o ot 0. 40 0.13 0.31 0.28
NE. | 04 v T 5/114 | _170/110 | 163/103 | 165/95 | 168/100
B.P. | 205/125] 204/122] 1987125 | 1(‘\5?? o 015 0. 14 ! 0.13
5|55F | 50 E. | 0.42 0.41 l U. g l s 0.48 l 0.18 0.21 0.20
B TS 90/102 | 172/98 | 165/89 | 160/39 | 158/89_
B.P. | Z0/L0 2000101 1ob/Ls | 1000 | 1788 | 105/89 | 1008 o
6| %F | 48 Bl SR LR s LA NN ] s
N.E.| 069 | 0.68 AR T AR T o T R
. o B A RS N T TR VR R T TR R
71 92F | 40 Sl 0a | 08 | Ge | o8 | 04 | o1 | 0a | 02
N.E.| 055 | 0.52 5 60/110 | 160/113 | 153/102 [ 145/70 | 146/85
B.P. T I85/115 | 180/L101 175/110 | 160/110 [ T00/113 | To3/102 [ Li5/7 o
i A A R R
N.E.. 063 _ 0.6 ; 82/118 | 174/113 | 168/97 | 170/100 | 163/98
B.P. | 210/130 | 210/130 [ 198/177 | T62/115 ] Trs/1I5 | T8/o7 | 170/100 | To3/9
9| 0F | 43 S| 06 | 063 | 06s | o6s | o5 | o1 | oz | oz
DB 00 088 D 0/100 ] 140/106 | _140/98 | 138/85 | 135/86
B.P. | 162/LI0] 150/105 | 1o8/110 | 160/100 1 T40/105] 1d0/95 | 138/85 [ 135/
10/ 40M | 53 SRR ARy SRy ARy E R R
S T ' 65/98 | 152/90 | 139/85 | 134/76 | 130/89
B.P. | 175/115 | 170/1101 165110 | 16598 | T52/90 | 139/85 | 154/76 | 1s0/s
11| 63M | 61 E_ [ 0505 053 [0d48T 0.3 0.5 | 020 | 0.I8
B.P. [ T70/110 156/110 | T40/110 [ 145/55 | 156/ | Tdo/%0 | Tso/s2 | 125/
PIIO  NE  SE T en S L en L SBR[ 0% | on
BB T3/ 500 T0/08 | T7a/eE | T65 08 T I50/5E | Ta5 /o8 | 148/95 | _136/89
B.P. | 180/100| 1£0/90 | 173/95 | 10-21 o5 098 I 017 0.3
13| 49F | 58 R NS 0% | 05 | o | ok | oa | ot
N.E. 0.3 Lo i 55/110 | 162/118 | 138/90 | 146/93 | 130/88
B.P. [ 175/L10| To0/1I0] 152/ 110 | 155/110] 102/115 1 138/60 | 146/95 [ T50/8
14 56M | 78 L 0B L 0E L oE | 0B | 04 | o | 8w | Ol
T I T T e T A e TN 167/105 [ _158/106
B.P. [ 22071401 2207157 | 205/13 | 185/124 | 1807116 L 178109 | 167/1 0.18
15| 55F | 48 B o 4 0.4 0.5 0.25 0.12 011 021 01s
NE. L 035 . 032 ) 036 5/116 |_182/108 |_167/105 |_162/110 |_161/115
B.P. | 205/140 | 200/140 | 196/130 1(7)33'—1— 0.54 0,38”“| 0. 26 0.22
16 29F | 52 |7 E. | 0.3 0.34 0.8 } 0. 39 | 0.29 ) 0.13 0.16 0.14
N.E.| 043 | 042 | 0. 58/163 | 172/105 | _157/100 |_149/100
: v 0/110 [ 184/110] 180/112] 168/103 | =
B. P. | T0o/110 | 100/UI01 T84/1101 I80/1i2| 168/163] 172/135 | IST/I00 | 145/1
17 32F | 46 E. | 0.43 oa | 0-18 0,53 0.32 t 0.19 0.22 0.18
) N.E. | 0.53 0.51 0.61 =S 167/112 |_158/107 | 154/104
e 51 195/110 | | _185/113 | 170/110 |
| B.P. | 198/115] 195/i12] 190/110 a0 0.32 0.21 0.19 0.18
18 | O9M | 72 E. | 0.4 oa 0y i 041 ! 0.33 [ 0.33 0.18 0.17
] NE | o | ol | ox | o 7 |_178/100 |_180/103 | _170/100
; -t | 301_215/130 |_210/118 | 190/117 | 178/100 | I
] B.P. | _215/130 | 210/130 | ~é°{2.11,.-7 008 T o 15 011 0.15 0.17
| _B. P | 571801 210/1 : : , 0.1 .
914 42 E. 0.23 | 0.22 , 0.43 0.20 . _
19| 41F e | o6 | 6B 0,44 1 AR ARSIy AR 140/95
I B.P. 102115 | Lor 112 I63/1I5 | I55/11 | 159/ 116 | 48/ 107 | T43/96 | L40/o
20 M6 T B 0.3 | 0.32 o | 0k | o | o 0.22 | 0.21
20 5L | N.E.| 0.41 0.41 .5 0T T65 100 158 67 | 16552 | 155780
. B. P. | T90/110 | 185/110 | 180/103 | 174/107 | 165/100 | 158/6 | 169/02 | 156/8
' .57 ) 088 ) 05l 020 1 0 LS a0 | a0 o8
Mean:=8.D. E-lx012 #0012 ig. io 045 1 0.40 0.20 0. %Z;» , 8’ %g
T 52 0.51 .5 - - +0.10 | %0 20
NE 4:831 =£0. 32 — *io. 'ZON i'oélirirewo : B.w.: Body Weight
Note: B.P.: Blood Pressure E.: Epinephrine N.E.: Norepinephrin
ote: D



—ZEIH A R BEHIZ SmEREEY @ &

uj E pI

Citwkd

iwincfiel B Xy §f -

ts treated
hypertensive patien

f plasma catecholamine levels and blood pressure in hype

ation of plas

Table 2. ?vhfhvgxlanetludme(r %)

d 3rd 4th
— 3rd 5th 7th WK | Wk W.K
= B.P. Before 1st day day day : 2/102
No g Bw | B PRE | 4S : 10| TSO0/LI0 | 1807100 | {70/100 1 17271
Sex 1;' 5 190/130 | 190/130 1833/110 1(7)54 é I 0.21 0. gg 8 %8 8' 27
J . 2 . . L2 Ll
: 42 0.35 0. 28 0. ) __ 55
- E. 0.43 0 7 0.45 | 153/95 150/
LM 5o T BT 46 | o __445___1525-0.‘}156 “152/100 | 150/98 150/24 0.12 [ 0.1
S S B, P. | 160/110 I(S)oéilo ol RE 8 %g 8 ;2 0-12 0. 23
M 3 E. 0.25 . 26 "48 0.23 - < : 162/85 | 158/78
2/51M | 63 NE | o 0.57_ 120 71051 167/100 | 158/90 160/830 0/17 14
B.P. | 188/110 135%00 0.30 | 0.28 o 0,53 0,28 0.30
g | E. 0.32 . 43 0.42 - O : 60/92 | 152/90
3IM: @ N. E. ! 0.41 0. 40 98%/108 190/102 [_170/110 | 170/98 10 {8 0.12
: B. 2. [ 240/120 zgog }120 0.2 0.21 0.8 e 0.19 0.21
: Lo - . e ’ 0. S L :
118M 68 N é 0% 0.50 | 0. DiZO ]2'2‘}?18, 160/115 | 153/110 148{;00 1?)8{)88
o B.P. | 198/125 | 194/122 13946 08 0,95 8 ég 8: 23 0. 24
- 42 . 0.49 0.48 0. 49 0.48 0.35 : 100 168/95 | 138/80
5143F ~ N.E. 0.51 | 0;51 18'8/110 177/117 | 172/98 170/ 0.18 0.20
. B-P. | LS/LO0L 195/110] 1881101 177/L oo | ooE | Ml 02
58M | 64 E. 0.47 . "33 0.35 0. : 53/100 | _160/100
6|58M | 6 N | 0,39 | 0.38 1207118 165/108 | _160/103 170/(1)05 10 (/)9 o1l
B.P. | 190/120 | 180/120 o 0.33 0.31 8 35 0,23 0.25
45F | 45 E. 0.36 8 gg 0.51 0.54 0.34 15'5/95 156/92 142/88
7] 45F N.E. | 0.5l 5/110 | 183/110 | 152/95 | 156/98 T 0.3 | 0.18
i B. P. [ 190/110 1252;)1 0. 46 0.38 0. gé 8 35 0. 20 0.22
E. 0.45 : a4 0.43 0. : 60/85 | 153/83
ST ] 0B 85/ 0 | 812 19530 10T IS m R
B.P. | 190/130| 185/1 0. 7E 0.54 0.48 | 8~ % 0. 26 0.28
9| 56F | 51 | B, [ 0.88 o | of | 6% | 0@ T60/95 | 158/93 | 150755
o NE. ] 058 | 0.5 170/100 |_156/98 | 165/98 | 0 [ 0.23 | 0.20
. B. P, | 170/105 166é2 T A % | oa
10 52M | 58 NEE' 8 Zj Sj 42 0.48 l 12-8 ??08[ 12'2‘%03[ 140/92 | 142/83 | 135{26
B. P, | 175/110 170/ éw! 180£é10i SRl oB | o | 4n iRty
5 E. | 0.49 : "4 0.38_|_0. : “142/78 | 148/82°
R g | Bi | 6 1‘125?110! 145/110 |__148/100 | 148/93 | o {8 0.11
R B.P. | 163/110] 1864%10 0. 94 1 0.22 0. gé 8 %g 0.26 l 0.28
E. 0.24 - e % 0.26 0. : 30/93 | 139/90
12| 4M, 69 N.E. | 0.49 ’ 0.48 126?28 150/95 | 148/98 | 141/100 10 {1 0.09
B.P. | 175/105 lgoééoo 0.28 0.26 528 912 0.28 ’ 0. 30
P3aM 71 E. 0.27 : 60 0.63 0.51 : 149/82 | 150/90
13 3M N.E.| 063 0.62 122/97 150/98 | 140/95 143/33 . 0. 10
— B.P. [ 1657110 [ 153/1101 T62/9 B
53 E. 0.33 . 30 0.34 0. > 158/79 | 148/80
14\ 57F e | 0% | 6% 195/103 | T73/100 | 160,97 | 63/ R i
B.P. | 204/140] 2004137 518 0.11 I 0.18 l 8 59 l 0.24 | 0.26
S6F | 48 AR 2] ok B LA e B LA R
15 _N.E.| 050 | o T100/12Z | 182/110 | 178/98 o 0.23
1 B.P. [ 500/120| 195/ égo 0.29 | 02 [ o 2 | o | 63 | o
_ ; 0.35 0.35 ‘£ 0.61 0.4 : 3/30 | 140/85
16 | 51M | 7 NE | 0% 0.55 125720 | 178/95 | 165/88 | 150/86 133{ . RE
- B.P. | TS0/I00 [ T85/100 [ 15 Bl ez | ods oI foodl | 03
- B 0.25 0.2 "3 0.24 0.2 : 63/88 | 148/87
TSR s 9.57_ TS 182/110 | 178/98 | 179/97 AT
— . P I 155/112 0.% |02 | 0.23 ot | o0& | 83
ol E. [ 0.4l 0.4 : 0.58 0.34 : 0/103 | 185/105
18 | 45F | 49 NE | oo 0.62 18;?2 4 |_180/114 |_188/104 | 180/100 13 {8 g
Bofe 20070, 2000 | Lo2jlad | 1807114 | 188/1 oz | 02 | 000
L3R | 52 E. 0.35 0.3 " 0.42 0.29 - 58/93_ | 150/88
P e B B BT TR s 150789 | 158/05 | T50/s
| 1 B-P. | 18/115 18%12 0. 41 0.18 [ o 3}1 8 %8 0.26 - ?8
90 | = 5 E. 0.44 0.43 ) 0.48 0. - 53/87 150/85
20 | 5IM | 65 N Q 0. 52 0.51 1?&;%051 164/102 |_159/98 | 155/92 10 {7 =3
| B.P. | 83/110 | 182§é10 oo 0,98 0. 25 +8. %g +0 12 +0. 10
0.39 0. - £0.13 | £0.11 | %0 ~0.25 0.26
Mean-+S.D. E. ! +0.16 | +0.16 ig‘ }12 0.44 0.33 +8- %2 +0.11 [ £0.10
- 0.50 | 0.49 l £0.23 | 0,26 | 0,16 B.W.: Body Weight
I =0.25 IO 25h - e“ = N.E.: Norepinephrine
. rin I
Note: B.P.: Blood Pressure E.: Epinep
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Table 3. The variation of plasma catecholamine levels and blood pressure in hypertensive patients treated
with a-methyldopa(7%)

No Age & B.W B‘EP' Befor st 3rd 5th 7th 2nd 3rd 4th
| Sex |-t N. E. TX day day day day W.K. W.K. W.K.
B.P. | 197/11271 190/110] 187/100 ] 168/95 | 160/97 | 151/94 | 160/90 | 155/90
1|38F | 56 E. 0.34 0.34 0.32 0.33 0. 31 0.24 . 0.20 0.09
N. E. 0. 54 0. 52 0. 48 0.46 0.26 0. 24 0.23 0.26
B.P. | 195/114] 192/112 | 190/104 | 190/103] 172/110| 164/105| 167/1001 155/90
214IM| 59 E. 0.48 0.46 0.38 0.31 0. 34 0.38 0. 26 0.20
N.E. 0. 37 0.36 0. 31 0. 48 0. 24 0. 20 0. 21 0.28
B. P. | 205/112] 200/112| 188/114| 192/110| 188/107 | 178/104 | 181/106 | 172/105
3|34M | 68 E. 0.44 0.43 0. 48 0.35 0.23 0.21 0.24 ’ 0.19
N. E. 0.52 0.50 | 0.48 0. 32 0.26 0.14 | 0.13 | 012
B. P. | 160/112| 157/112| 165/116| 148795 | 148/97 | 149/94 | 138/80 | 140/85
4| 37F | 49 E. 0.46 0.42 0.35 0.29 0.21 0.21 0.28 0.23
N.E, 0. 59 0.59 0.52 0.51 0.25 0.23 0.22 0.31
B. P. | 192/130| 185/130| 179/108 ] 168/109 | 159/98 | 155/96 | 160/93 | 154/92
5| 46F | 46 E. 0.48 0.45 0.32 0. 30 0.23 0.19 ' 0.23 0.17
N. E. 0. 46 0. 44 0. 40 0.37 0.14 0.14 0.11 0.17
B.P. | 210/135] 210/135 1 198/119 | 183/112 | 200/106 | 192/100 | 190/100 | 185/100
6|5IM | 73 E. 0.25 0.23 0.24 0.22 0.21 0.20 0.18 l 0.11
_N.E. 0. 55 0.51 0.53 0. 50 0.31 0. 22 0,28 0. 30
B.P. | 170/115| 166/115| 175/108 | 170/99 | 165/98 | 160/96 | 150/92 | 154/90
7|58M | 68 E. 0.15 0.15 0.13 0.11 0.15 0.18 0. 14 0.11
L N. E. 0.43 0.44 0. 40 0.40 0.31 0.12 0.26 0. 20
B. P. | 160/1151 153/113| 159/115| 143/108 | 155/105| 155/100 | 141/98 | 148/96
8 | 45F | 50 E. 0.46 0. 43 0.26 0.25 0.28 0.12 0.11 i 0.09
N.E. 0.63 0. 61 0. 50 0.48 0.24 0. 30 0.21 0.28
B.P. | 160/105| 160/105| 163/100 | 151799 | 139/100 | 142/98 | 153/95 | 148/96
9139F | 53 E. 0.40 0.43 0.41 0.21 0.18 0.13 0.12 0.15
 N.E. 0.49 0.47 0.38 0.38 0.26 | 0.20 0.23 | 0.18
B.P. | 220/120 | 223/120 | 215/113| 200/114 | 183/110 | 173/115] 169/110| 150/108
10 | 5IM | 75 E. 0.34 0.30 0.23 0.19 0.23 0.17 l 0.14 0.10
N.E. 0. 49 0.45 0.43 0.24 0.20 0.16 0.19 0.10
B.P. | 205/130| 205/120 | 198/107 ] 192/90 | 175/88 1 169/90 ! 158/82 | 163/85
11| 42F | 45 E. 0.13 0.11 0.23 0.18 0.24 l 0. 20 l 0.18 0.11
o N.E. 0.45 0.41 0.46 0.51 0.24 0.23 0.21 0.22
B.P. | 185/115| 182/115] 178/96 | 160/93 | 140/90 | 141/88 | 146/85 | 153/86
12| 51IM | 78 E. 0.36 .| 0.34 0.32 0.36 0.21 0.18 0.20 0.19
N.E. 0.54 0.52 0. 48 0.50 0.21 0.24 0.18 | 0.20
B. P. | 198/119] 198/120 | 175/102 | 170/103 | 162/100 | 160/100 | 155/96 | 150/95
13 | 55M | 58 E. 0. 50 0.48 0. 46 0.38 0.31 0.34 0.38 0.26
L N.E. 0. 56 0. 54 0. 42 0.32 0.18 0.14 0.15 0. 22
B.P. | 190/120 ] 190/120 | 190/106 | 186/98 | 174/96 | 160/95 | 156/98 | 153/96
14 | 53M | 61 E. 0.43 0.41 0.18 0.21 0.13 0.15 0.14 0. 14
N.E. 0.58 0.55 0. 50 0.49 0.23 0.3l 0.20 0.29
B.P. | 185/110] 180/110| 173/100| 170/95 | 166/97 | 170/98 | 173/93 | 165/92
15| 34F | 46 E. 0.17 0.15 0.11 0.12 0.10 0.13 ‘ 0.12 I 0.09
N. E. 0.59 0.57 0.42 0.33 0.21 -0.15 0.18 0.13
B. P. | 195/110] 195/110 ] 183/98 | 180/91 | 180/89 | 173/85 | 165/84 | 163/85
16 | 58M | 81 E. 0.54 0.52 0.31 0.33 0.24 0.21 0.20 0.23
o N. E. 0.61 0.58 0.49 0.46 0.24 0.28 0.21 0.26
B.P. | 162/108] 155/108 | 148/99 | 146/95 | 152/95 | 150/90 | 152/84 | 148/86
17 | 45F | 43 E. 0.13 0.11 0.23 0.18 0.24 0.18 0.11 0.13
N.E. 0.38 0.37 0. 39 0.41 0.26 0.23 0.23 0.21
B.P. | 168/110 | 165/110 | 150/100 | 153/102 | 148/100 | 153/93 | 149/80 | 140/80
18 | 55F | 53 E. 0. 40 0.38 0.41 0.32 0.23 0.18 0.20 0.18
N. E. 0.58 0. 56 0.37 0.36 0.24 0.18 0.21 0.26
B.P. | 162/110| 155/110] 162/100 ] 148/92 | 139/88 | 145/75 | 140/73 | 141/75
19| 56F | 51 E. 0.26 0.27 0.21 0.20 0.24 0.20 0.18 0.20
] N.E. | 0.52 0.52 0. 30 0.23 0.18 0.20 0.15 0.17
B.P. | 178/105| 172/103 | 160/100 | 160/98 | 134/95 | 140/90 | 142/85 | 138/80
20 | 52M | 63 E. 0.15 0.13 0.11 0.15 0.09 0.20 0.12 0.10
N.E.| 0.3 0. 36 0. 32 0. 30 0.21 0.23 0.18 0.18
B.P. | 182/1107] 180/110| 175/100 | 167/101 | 160/99 | 158/96 | 156/89 | 153/88
E 0.34 0.32 0.28 0.25 0.22 0. 20 0.19 0.15
Mean=S.D. © 1 #0.23 [ +0.15 [ +0.12 | +0.11 [ £0.12 | 4+0.12 | +0.11 | +0.09
N.E 0.51 0.49 0.42 0.40 0.24 0.22 0.20 0.21
& 4021 | +0.20 }2-0.20 | 40.20 |20.12 {£0.11 | +0.16 | +0.11
Note: B.P.: Blood Pressure E.: Epinephrine N.E.: Norepinephrine B.W. Body Weight
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‘Table 4. The variation of urinary catecholamine levels and blood pressure in hypertensive patients treated
with reserpin(y/day)

B.P.

No.|Age & p w E Before Ist 3rd 5th 7th 2nd 3rd 4th
‘| Sex |7V N. E TX day day day day W.K. W.K. W.K.
T | B.P. | 195/120 ] 190/120 | 180/110 ] 1807110 | 165/112 | 165/112 | 170/108 | 168/103
1)53M | 69 NEE 11%8 111%.3 40.2 38.5 29, 4 35.3 31.2 18.3
o .E. . .3 87.4 83.4 70. 4 69.9 64.9 58.6
, B.P. | 162/110| 155/110 ] 150/110 | 153/102 | 145/105] 140/110| 148/83 | 140/85

2|34F | %0 NEE %Ll;.g 23.4 25.8 24.6 184 11.2 9.5 10.9
.E. . 50. 7 40.2 39.1 28.8 29.5 35.8 29.5
B. P. | 160/105] 155/105| 150/100 | 148/102 | 152/106 | 143/102| 145/98 | 138/100

3|58M| 72 NEE. 42571'2 24.4 32.6 1 315 27.4 15.8 12.4 14.2
. E. . 45.2 30.7 27.7 14.7 14.2 9.2 17.5
B.P. | 260/120 | 260/120| 240/116] 226/106 | 200/108 | 188/110 | 190/106 [ 178/103

4| 45F | 55 NEE }é.g 411;4.6 l 11.8 10. 1 11.3 8.3 | 5.7 9.5
.E. . 2.6 35,1 34.0 23.7 24.4 30.7 39.0
- B. P. | 205/125] 204/122 ] 198/125| 185/114] 170/110| 163/103 ] 165/95 | 168/100
5| 55F | 50 NEE' %8'% ;g.z 16,4 14.6 11.8 11.0 9.7 1.3
.E. 9. .7 65. 2 62.2 49.2 48.7 43.7 | 37.4

B. P. | 200/110 | 200/110 | 198/113 1 190/102 | 172/98 | 165/89 | 160/89 | 158/89

6| 56F | 48 NEE gzg gg.z 24.2 32. é ‘119.5 14.2 16.5 17. 4
.E. . .2 52.7 51, 1.3 42.0 48.3 42.0

B. P. | 190/120 | 190/120 | 192/115 183/100 | 160/92 | 158/90 | 149/92 | 145/90

7| 52F | 40 NEE %g.g %g.g 23.1 } ég.4 13.2 14.8 1.3 14.2
_ .E. . . 9.0 .0 53.0 52.5 47.5 55.8
B. P. | 185/115| 180/110 | 175/110 | 160/110 | 160/113 | 153/102 | 145/70 | 146/85

8|58M | 75 NEE. %.% gég 22. 4 l 18.4 18.7 17.2 1.5 13.9
.E. . . 27.8 36.7 26.4 27.1 33.4 41.7

B.P. | 210/130 ] 210/130 | 198/127 | 182/118 174/113] 168/97 | 170/100 | 163/98

9| 5F | 43 NEE gig 31.; 23.7 16. 4 13.2 13. 4 14.8 11.3
.E. . 53. 39.2 36.2 23.2 22.7 17.7 26.0

B. P. | 162/110] 156/105| 153/110 | 160/100 | 140/106 ] 140/98 | 138/85 | 135/86

10 | 48M | 53 NEE' gg.g 5(13.7 23.2 18.0 14.8 15. 1 13.8 111
) _N.E. 2. .3 75.8 74.7 64. 4 65. 1 61. 4 65. 1
B.P. | 175/115] 170/110 | 165/98 | 165/98 | 152/90 [ 139/85 | 134/76 | 130/89

111 69M | 61 NEE égg | 2133.1 l 1.2 | 9.2 0.9 L5 2.8 1 6.9
.E. 2. 1.4 66.9 | 33.9 20.9 20. 4 15.4 9.5

o lae | 6o B.P. | 170/1lo]l 156/110 | 140/110 | 145/93 | 138/98 | 140/90 | 135/82 | 128/85
2|3 E. 27.2 26.7 245 23.2 18.0 14.8 15.1 13.8
o N.E. V 80.9 81.8 i 76.3 75.2 64.9 65. 6 l 71.9 65.6
_|_B.P. | 180/100 | 180/90 | 173/95 | 162/88 [ 150/92 | 145/98 | 148/95 | 136/89

13 | 49F | 58 E. 50. 2 49,2 40.0 23.4 35.3 3.2 | 13.8 16.4
N.E. | 648 65. 6 5.1 | 481 35.1 24, 6_,.,._’ 19. 6 27.9

_ B.P. | 175/110| 150/110 | 152/110 | 155/110 | 165/118 | 138/90 | 146/93 | 130/80

14 | 56M | 78 NEE | Z)gg 33.6 3.5 | 247 17.3 4.2 | 17.6 12,5
L N. E. . 5.5 35.0 | 339 23.6 23.1 | 29.4 23.1
i B.P. | 220/140 ] 200/137 | 205/136 | 183/124 | 180/116 | 178/109] 167/105| 158/106

151 55F | 48 NEE I gg.g 39.6 | 31.8 | 27.4 30. 4 30.1 | 21.4 20.9
.E. . 57.8 46.7 | 43.7 30.7 31.4 16.4 24.1
- B.P. | 205/140 | 200/140 1 196/130 1 175/116 | 182/108 | 167/i05! 162/110] 161/115

16 | 39F | 52 NEE. i’ igé ; i)i 11.2 17.2 11.9 1.5 | 12.8 10.9
.E. | .3 | 45 34.7 31.7 21.4 22.1 1 28.4 22,1
7 eor | s B.P. | 192/110 ] 190/110 [ 184/11¢ | 180/112] 168/103] 172/105! 157/100| 149/100
52 45 E. | 246 | 245 | 232 18.0 14.8 11.5 18.3 1.5

o _N.E,: 920 | 91 ' 80. 6 79.4 ‘ 66. 4 65.9 60. 9 69. 2
18| sont | 72 B.P. | 198/130 | 195/1121 190/110 | 185/113 | 170/110 | 167/112 | 158/100 | 154/104
39M 2 E. | 148 | 146 | 1L.8 10. 1 l 9.7 1.3 | 18.3 15.7
N.E. | 3.2 | 631 | 526 51.5 | 38.5 39.2 45.5 39.2
_ B.P. | 215/130 | 210/130 | 215/130 | 210/118 | 190/117 | 178/100 | 180/103 [ 170/100

O 4F | 42 NEE' ggg ( 35.5 27. 4 21.8 l 185 | 17.4 | 153 | 142
N.E. | .2 | 79.4 64.9 | 619 5L0 | 511 | 46.1 54. 4

i _ . |.B.P. | 162/115[ 157/112 [ 163/115 | 155/114 | 153/116 | 148/107 | 143/98 | 140/95
20 | 45M | 65 NEE | 8; ; 3L5 | 274 16.7 | 14.2 17.6 125 | 17.8
N.E. | 823 8.3 | 70.8 69.7 | 59.4 | 60.1 | 664 | 747

| B.P. | 190/110 ] 185/115] 180/113 | 174/109 | 165/100 [ 158/100 1 155/95 | 150/95

-~ . 27.5 | 3L5 272 232 | 154 | 1.5 | 125 | 10.4

Mean=-S.D. E- 14016 [ 40.15 | =+0.13 0.12 | 20 11 ’ 40,10 | 2011 | =0,

| 0. +0. +0.13 | $0.12 | 0. 40,10 | 0. | £0.10

| 722 | 68.9 | 56.4 52.3 | 29.0 29.2 | 30.5 | 285

N.E i ‘ |

. Lo 140035 15034 | 40,28 2-0.26 1 40,19 | 0,20 | 0.15 | 2014
Notz: B.P.: Blood Pressure E.: Epinephrine N.E.: Norepinephrine B.W.: Body Weight
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Table 5. The variation of urinary catecholamine levels and blocd pressure inhypertensive patients treated

with guanethid mp(r/day)

Age & B.P. | et st | ad 5th 7th and 3rd 4th
No. &8 E|B. w. TX | day day day day W.K | WK | WK
— P [ 160/170 | 190/180 | I187/115 | 175/110 |_180/110 [ 160/109 | 1178/§00! 1;.12%02

o : & s 1 o7 208 l %gg i 14.6 | 1.3
""" P IA0/110 T 155/110 [ 160/100 | 152/100 | 150/58 150/94 1202/;}3 1?2/%)*
AR IR AR AR AR A
R o 20 zé}’ilo’“fsss/fd’%”g 180/103 | 167/100 _155/28 160/20 : “1.{;/‘813 1_;33%53__
T R s Lokt | A0 | are | ke | era | s |
S S : {‘,:,;-:-.-"'“"2567120 240/120 1 223/108 T 190/102 [ 170/110 | 170/28 | 1615§/9z | :la:)/go
e @ Ry [Tz [ [lg a2 [ Eehe | ks

B.P. | 198/125 [ 194/125 | 189/120 | 182/118 160/1T5 15;3/3}101 *zéj/‘w ﬁ/zs
TR 5. 50 7 ‘ 65 ! Bt I i3 58 |2 | a2
B s T T y 1777117 | _172/98 | 170/100 | 163/95 | 138/80
. P. | 195/110 | 195/110 | 188/100 | 177/117 | 172/ 1071 £5/9 8/
1 EE': gg‘;’ ggg étlsg ;ﬁ% %g 18.5 20.5 22.7
N.E. .2 ) ) 532 | 229 5 | 20.5
B._P. | 190/120 | 180/120 [ 170/118 |_165/108 | 160/10 qggosr 1.1»;/;00! 1?2/é00
TR NEE' 1?2'8 1?2@ égﬁ gég igf 71.7 f 516 | 2L5
B.P. [ 190/110 | 185/110 | 183/110 | 152/95 | 156/%8 1159/5195 Jigjfsal 1 1113/38
mn| e TB T R [la B [T LT T b
N.E. ) ) ) 7 |73 i _ et
T B.P. | 190/130 | 185/130 | 180/124 | 173/120] | lg()/uoi 1;32/30 j 1gg/zu ;,1?3/_257‘
EEL % 4(253 ilx'g 35(1) ;; 8 ; 8 1 8.9 8.3 | 1.8
B.P. | 46. 14, 28, 89 | 8 1
’ B. P. | 170/105] 166/103 1 170/100 | 155/98 | 165/98 | 1?(;/5;3 1;(;/23 1 1ig/gs
ol il NEE' igg i?eli %g; ' ﬁg l }2623 9.2 I 15.6 l 157
- B.P. | 175/110] 170/110 | 150/i10 | 148/108 | 152/103 14218/22 14115/? 111(55/25
s NEE 38% %; %gg ég'i %Zfé 24.2 20.2 19,1
T ] TB.P. | 163/1101 156/110 | 163/110 | 145/110 | 148/160 1415;/23 l 1:;3/28 14112/22
AN AR TR A AR A
.E. 52 2.2 | 46 ) . .0 .
} B.P. | 175/105] 170/100 | 158/98 | 150/95 | 148/98 14;/}100 1;8/23 | 133/5890
plem] 5 5 %3% 1 6l }5(1)2 ié% é4'o 28.5 18.0
N. E. X . 61, 51, , . X
B.P. | 165/110 | 153/110 | 162/97 | 150/98 | 140/95 111;/23 14112/34 1%/30
TR . 5.5 %3'23 | '22‘3'?; igg I 1?1'3 5.6 7.3 12.6
BT 50t 7157 | 198/103 [ 173/100 | 160/97 | 164795 | 158/79 | 148/80
B, P. | 204/140 | 200/157 |_108/103 | 17: 5 81 /8
slor] @ B TRl B Thz | R L]
N.E. | 138 2.7 | 2. . . ) 8
B.P. | 200/120 | 195/120 | 190/112 [ 182/110 | 178/<8 16g/s335 14112/33 1§g/go
A Sl ogE | &s || 8l 27,9 2.8 185 | 17.3
N.N. .5 | 80.3 | 654 | 2 . 2.
| B.P. | 190/100 | 185/100 | 180/90 | 178/95 | 165/88 128/26 138/§o 1118/25
i 5 gg'g g(l).g | %Z% 1 gg? g)é.g 23,4 18,2 19.6
N.E. 2. . 64. o4 28.8 | 24 | 182 | 196
B. P | 108/115 | 195/L1z [ 195/115] 182/110 | 178/98 152/97 | 1;;/§a 111;3/55
Rl Sl e | a0 fes | B9 | ad | sko | sos 184
T B.P. [ 200/130 ] 200/150  162/124 | 180/I14 1 188/108 ] 180/&10 i] 182/1 _VI!WIiB;J/(l)OO
slon| @ PG RT A BB )Br ] N
N.E. 09 i 4.6 8. 5 28. ¢ 23. . o
"' B. 1’3_._!____)&/1 [ 181/112 77 180/115 1 170/110 | 162/98 | 150/89 1:;8/33 3 1?3/28
201851M 1 65 | E. | 253 | 232 | 276 | 223 20.9 l 19.3 a7 17.3
N.E. | 452 445 | 296 | 17.4 12.1 7.7 1. X1
B.P. | 185/110] 182/110 ] 176/106; 164/;02]{ 1;‘»3/28 1&;3/22 [ 1?2/37 [ 1@/;
f [ 345 | 332 | 27.6 23.2 | 20. .8 | 159 | 17.2
MewnzS.D B oty laohT ths a0t | s020 | 2020 (2006|2006
69,2 7.9 52,4 41,2 28,1 l 23.2° | 225 | 22.6
NE. | o024 24004 =025 | 40.20 | 2019 | 20,20 | £0.21 | 2:0.21
MNote: B.P.: Blood Pressure E.: Epirephrine N.E.: Norepinephrine B.W.: Body Weighi
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Table 6. The variation of urinary catecholamine ievels and blood pressure in hypertensive pat'ents treated
with a-methyldopa(y/d)

No Age & B.W B. P. Before 1st 3rd 5th 7th 2nd 3rd 4th
‘| Sex . Ve N. B. X day day day day W.K. W.K. W.K.
e . B.P. | 197/112 | 190/1101 187/100 | 168/95 | 160/97 | 151/94 | 160/90 | 155/90

BF | 6 |7 E. 30.2 29.4 | 353 31.2 28.3 24.6 29,3 21.2
| N.E.| 584 57.4 | 31.7 33.9 13.7 13.4 14.5 13.3
h B P. | 195/114] 192/112] 190/104 [ 190/103 [ 172/110 | 164/105] 167/100 ] 155/90
2141M | 89 NEE. Zi? ;214.6 i 18.4 12.1 19.2 l 15.4 12,6 10.2
.E. | 4 4.8 18.3 19.4 19.2 18.9 17.8 16. 2
. ] B.P. | 205/112] 200/112] 188/114 [ 192/110 | 188/107 | 178/104 [ 181/104 [ 172/105
3 34M | 68 E. | 159 | 146 11.8 11.0 17.9 11.3 10.3 15.2
I NLE. 053 I 047 75.0 71.2 51.0 42.7 36.7 19.3
o B.P. | wm 2| 157/11271 165/116 | 148/95 | 148/97 | 149/94 | 138/80 | 140/85
40 E. [ 1o 18.2 | 16.4 13.2 15.2 17.3 11.3 14.8
] N.E. | .7 l 36, 2 ' 35,1 18,9 18.6 20.0 21. 4
) /1 20| 179/108 [ 168/109 | 159/98 | 155/96 | 160/93 | 154/92
46 1 BT 252 23.7 22.4 18.4 18.7 17.2 11.5 13.9
M.E. 799 79.0 | 59.3 57.4 25. 2 23.9 20.0 18.0
NN CBUPL T 2i0/135 1 2107135 [ 198/119 [ 18371121 200/106 | 1927100 | 1907100 | 185/100
GpoiM 73 E. 1893 13.1 11.2 7.2 1.9 2.5 ' 2.8 1(7,9
N. E. 2.3 80.9 54, 4 50, 8 20,6 19.3 20.5 7.2
) B.P. | 170/115| 166/115| 175/108 | 170/99 | 165/98 | 160/98 | 150/92 | 154/90
7158M | 68 NEF 238 20.8 %3.2 %gi 13.8 %5.5 12.8 iég
| N.E. 38, 37. 8.2 . 16.2 5. 18.3 .
_ _B.P. | 160/115] 155/113| 159/115| 143/108 | 150/105] 155/100| 141/98 | 148/96
8| 45F | 50 E. 14.3 14.2 12.2 10.5 9.4 5.3 [ 10.2 lg.g
| N.E. 54, 2 53,3 26. 29, 15.3 15,0 18.4 .
B.P. | 160/105] 160/105| 163/100 [ 151/99 | 139/100| 142/98 | 153/95 | 148/96
9| 39F | 353 E. 24.8 24.5 szz.g1 %g.o %3.8 %g(l) F"S ﬁ.é
N.E.| 8.3 80.9 34, .5 . 3 , 0.2 .
B. P. [ 220/120[ 223/120| 215/113| 200/114 | 183/1101 173/115]| 169/110 | 150/108.
10| 51M | 75 E. é&l 12.1 122 é%,'é g}g %2 18.9 lg.g
N.E. 3.2 8L.0 54, . . . 20.5 .
B.P. | 205/130 ] 205/120| 198/107 | 192/90 | 175/88 | 169/90 | 158/82 | 163/85
11| 42F | 45 E. | 324 32.6 31.4 24.7 18.7 %43 16.7 12.5
N.E, | 66.2 65.2 38.7 35. 1 20.9 9, 17.7 17.3
B.P. | 185/115] 182/115 [ 178/96 | 160/93 | 140/90 | 141/88 [ 146/85 | 153/86
1215M 1| 78 E. 253 ‘ 26.7 24,5 %2:21 18.0 13'8 15.2 gg
N.E. 46. 1 45.1 25. 4 . 0.2 . 19.0 .
- B.P. | 198/119 1 198/120 | 175/102] 170/103 | 162/100 | 160/100 | 155/96 | 150/95
SR AT LR e [ BE TR [l M e
_ .E. iy 8l. . . . ¥ 25, .
B.P. | 190/120 | 190/120 1 190/106 | 186/98 | 174/98 | 160/95 | 156/98 | 156/93
14 1 33M | 61 E. 41.3 ‘ 40,2 } 29.4 | sg.z Sé.z 18.2 16.2 igg
L _N.E. | 104.3 104.9 78. 4 76.5 36.3 35.0 32, .
B.P. i 185/110| 180/110] 173/100| 170/95 | 166/97 | 170/98 | 173/93 | 165/92
15 o4 46 E. | 24.7 ] 24.6 25.8 18.4 11.2 t 19.3 a 14.1 10.3
] U N.E. | 609 | 60.3 | 338 32,0 17.8 17.5 | 20.6 20. 1
- _ B.P. | 195/1101 195/110 1 183/98 | 185/91 | 180/89 | 178/85 | 165/84 | 163/85
16, 8M ] 81 1 E. | 4%5 38.3 } 24.3 15.2 2(19.2 );3 i %9 g ;3?
I N.E. | 44 4478 25.1 23. 9,2 .3
i ~ B.P. ! 162/1081 155/108 | 148/95 | 152/95 | 150/90 | 152/84 | 148/86 | 146/85
17 1 45F | 43 E. | 2.5 | 274 | 30.% 21.3 22.9 | 1§.Z qé 313
I N.E. | 427 | 424 | 9227 | 20 .7 | 6. 1L.° .
| B.P. | 168/110 ] 165/110 | 150/100 | 153/102 | 148/100 | 153/93 | 149/80 [ 140/80
18 BF | &5 . D423 2.6 38, 32. ¥ .5 21. 20.
NN FRIE TN I TR
) B.P. | 162/110] 155/110 | 162/100] 148/92 | 139/88 | 145/75 | 140/73 | 141/75
19y S6F | 51 E. égs i 24.5 23.2 } }19.4 1?,6 %gg 1 gg hlgg
N.E. 7 2.8 43.1 1.3 21.1 . . 3
N B.P. [ 178/105| 172/103| 160/98 | 160/100 | 140/90 | 142/85 | 138/80 | 134/85
Sl R T RE DR TS [ RE[he R |
B. P, | 182/110 | 180/110 | 175/100 | 167/101 | 160/08 | 158/96 | 156/89 | 153/88
28,2 27.5 24,5 19.5 15,2 13.5 | 116 10.3
Mean=3.D. E- 14011 =013 |x012 |+012 |+0.15 t +0.12 14011 1 +0.11
68.7 68.5 40. 4 38.5 213 20.5 1 2006 182
N.E l ;
: +£0.34 1 £0.32 14020 | 40.19 4011 4010 | =012 140,10
Note: B.P.: Blood Pressure E.. Epinephrine N.E.: Norepinephrin= B.W.: Body Weight
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Fig. 1. The variation of mean value of plasma norepinephrine levels and blood tressure in 20 cases of

hypertensive patients treated with reserpin.
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37 (a-methyldopa #HHER ol 4] = F2 3¢ 4] 2} 7o) 180/
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£ LEPANA =Fdhe] BEE rpEY K8d =kl
mBEe] FTsts A& & + dgdeon 2 TRES X
#2 guanethidine, «-methyldopa, reserpin ¢} IfiFee}
= w4 gloh

3) 4% epinephrine {fit: 17l £ 1 2 B 1
4 B wlkel 7o} 0.3640.12, 0.3140.13, 0.26:=
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Fig. 2. The variation of mean value of plasma norepinephrine levels and blood pressure in 20 cases of
hypertensive patients treated with guanethidine.
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0.12, 0.19740.11, 0.15:£0.09 7% =F.

Ll bo® Ifif epinephrine (fie =K 3ts] MM
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4) 114§ norepinephrine i+ F1FAAE £ 1 2
B 114 2E 8k} go] 0.5140.22, 0.50%0.23,
0.49+0.20, 0.4030.12, 0.20-£0.10, 0.233-0.11,
0.22:£0.127%, H2olAE 22 EH2d4 2E
ulg} zro] 0.49+0.25, 0.46-0.23, 0.44:0.26, 0.33
+0.16, 0.25:+0.12, 0.252-0.11, 0.262-0.10 r%Q 3
WIS F 39 H 34 n: vk} 3o 0.49
=0.20, 0.42240.20, 0.4070.20, 0.24+0.12, 0.22%
0.11, 0.2024-0.10, 0.21-0. 11 7% v},
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Fig. 3. The variation of mean value of plasma norepinephrine levels and blood pressure in 20 cases of
hypertensive patients treated with a-methyldopa.
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Ax 62 B 6oll4 nk ubs} o] 27.520.13,
24,5+0.12, 19.540.12, 15.2:0.15, 13.5::0.12,
11.6-£0. 11, 10.3=0. 11 7/day g},

ko E w 248[) IR epinephrine Pk &2
#drk BE S KR weld = 8l Boste #
B B dged, 2 BAEE H28d HI
B1#S B3FAA oS BEELE & 5+ Ad

6) FRrh norepinephrine {y= £ 1 fllAE F 49
B 404 ol mwps} o] 68.9:4:0.34, 56.4+0.28,
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Fig. 4. The variation of mean value of urinary norepinephrine excretion and blood pressure in 20
cases of hypertensive patients treated with reserpin.
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Fig. 5. The variation of mean value of urinary norepinephrine excretion and blood pressure in 20
cases of hypertensive patients treated with guanethidine.
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Fiz. 6. The variation of mean value of urinary norepinephrine excretion and blood pressure in 20
cases of hypertensive patients treated with a-methyldopa.
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