CHAPTER III

RESULTS

In Anaesthetized Ratst

Experiment” 1.4 The Efifects of ALKALOID on Systemic

. Blood Pressure =nd Hearpt Rate

” ' The actiome of ALKALOID were investigated in four
groups of anacsthetized rété.> An intravenous infusion of
ALKALOID (slow bolus injection) caused dose-dependent de-
creased in both syetglic ‘and diastolic blood pressures.
Tﬁé higher doses, the longer depression was observed. As
shown in Fig. 3, at thé deses of Ouli, 0.8 and 1.6 mg/kg
B.W. both'systolic and diastolic blood pressures were si-
milarly depressed. At the highest dose 3.2/mg/kg B.W.;
most of the results have shown a more depression in dias-
tolic than systelic blood pressure. According to paiféd*
t-test, the decreases of blood pressure by ALKALOID were
significantly different from control (P<0,001)s Collec-
tion of systolic, diastolic and meanABlood pressurés at
each dose are s@own in Table 1, 2 an& 3.resp§ctive1y and

summarized in Fig. L4s

An intravenous infusion of ALKALOID elicited bi-
phasic responses on heart rate. The responses were shown

initial reduction‘féllowed.by'incfease. This changes were

" significantly seen in higher doses (Table 4).
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SYSTOLIC BLOOD PRESSURE (mm.Hg)
DOSE , -
OF |¥o. BEFURE \FTER
ALKALOID | OF \LKALOLT AT KATOID |
ol | |
(ng/kg) | RAT VFUSION | ﬁ % DECREASE
' —-"' ' *xE
0.l 11 | 150,91 e . _ 13.77 % 1...76
; . Fre
L +* ¥ ¥
= !r  kxx
3.2 _ k\\ 24,42 + 1.09

‘Table 1. The eff: ‘;,—:--_ n ystolic blood
pressure in anaesthe ‘:’;—é + S.E.M.).
b P(O 001’ palre §F *ﬂt‘,lf . - i
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'DIASTOLIC BLOOD PRESSURE (mm.Hg)

DOSE

OF NO.
ALKALOID | OF
(mg/kg) ~|RAT

% DECREASE

e R

Ouh

18.73 + 2.55

*E®

* % ¥

S 1.6 > . I 7\ S5 7463 + 1.73

_ . :  7l..--r | ;; v i-i 5% o0+ 2.2
508 1 Q\{.‘! 3. * fa

% ¥ =

D3 N

Table 2; The € blood

pressure in anaesthe] fi{:ﬁﬁf_

o d #

*++ P<L O, 001, paired =test——
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in anaesthetized rats. (mean + S.E.M.). *** P<L 0,001,

paired t-test .

MEAN BLOOD PRESSURE (mm.Hg)
DOSE .
OF NO. BEFORE AFTER
ALKALOID | OF ALKALOID ALRATOID o
(mg/kg) |RAT INFUSION INEUSION % DECREASE
. : WEw
Oul 11 {118.79 43,77 |©8.01 ¥ 3,61.116.62 + 2.07
g i - ' % % % -
0.8 14 1420, 5264 2476 195,57 £ 3.361120.79 + 1.87
; ] L L www
1.6 1271118083 +/ 1678 | 90422 £ 1.71.| 24.00 + 1.31
. 1 * M
3.2 14 [ 121.48 £ 3,20 [83.52 & 3.02.131.39 + 1.27
" fable 3. The effects of ALKALOID on mean blood pressure
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Figure 4. The effects of ALKALOID on blood pressures_in
anaesthetized rats.” Bar graphs tepresent mean percent
decrease + S.E.M. (The ordinate scales are percent de- -

creass in blood pressure;: the abscissa scale is dose of
- ALKALOID in mg/kg B.W. *** P<L0,001, paired t-test . -



' HEART RATE (beats/min)
DOSE o 1y
OF | NO. BEFORE AFPER ALKALOID INFUSION .’
ALKALOID| OF ALEALQID o ®
(mg/kg) | RAT INFUSION INITIAL MAXIMUM
0ol 10 | 339.00 + 12.43 | 337.00¢% 12:31 | 340,00 + 12.57
: - —
0.8 P11 | 340,91 % 12,17 | 336,36 * 11.99 | 349.00 + 11.48
. * - x
1.6 10.4301,00" + 4 9.94 | 336,00 + 9.69 | 347.00 :'10,33
: . 5 v . .
3.2 13| 347469 & 19:55.( 340,77 £ 10.33 | 353.08 + 9.09
0INITIAL = at initial hypotensive effect of ALKALOiD

.MAXIMUM = atymaximum hypotensive effect of ALKALOID

Table 4. The effects of ALKALOID on heart rate in
anaesthetized rats (mean + S.EM.).
* Significant decresse from contrel, P< 0.05, paired

t-test

¥ Significant increase from' contr

t-test

ol, P <O.05,7 paired

20
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Experiment 2. The Effects of Beta-Adrenergic

Blocking Drug_(Propranolol) om the Hypotensive Effect of
ALKALOID S '

_ Isoproterenol 1.0‘pg/kg B.W. decreased mean blood
pressure 32.41 * 5.43 percent, whilst ALKALOID 3.2 mg/kg
B.W. ddcreased 37030 % Te27 percents "THis hypotensive
éffect of isoproterencl was completelyAblocked by propra-
nolol 1.0 mg/kg B.W. (Fig. 5)e Comparison of the effects

of isoproterenol-on nean bloéd pressure before and after

propranolol blockade are shown din Table 5.

As showa in.Fig. 6, administration of propranolol
1.0 mg/kg B.W. 5 min before ALKATOTD could not signifi-
cantly redﬁqe-the hypotensiveﬁéf}ééf of ALKALOID (P>0.05,
unpaired t-test). By the cobservation, some 6£2£he initial
reduction in blood bressure at the doses of 1.6 and 3.2
ng/kg B.W. shOowed a shorter duration of the peak hypoten-
sion than theleffect of ALKALOID alone.

Again as shown in Fig. 7, increasing the dose of
propranolol to.2.0-mg/kg B.W.~ colild, not, reduce .the hypo-
tensive effect.of ALKALOLD significantly. | Howeter, the
sustained reduction'bf—bidod pressure. by ALKALOID was
observed latvall doses.  Summarization of the effects of
ALKALOID on systolic, diastolic and mean blood pressures

are illustrated in Table 6, 7, 8 and Fig. 8.
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Figure 5. Records showing the effects of isoproterenol
(I) 1 pg/kg on blood pressure before and after propranolol
(P) 1 mg/kg blockade for 5 min in anaesthetized rats.

MEAR BLOOD_ PRESSURE (mm.Hg)

NO. BEFORE AFTER -
. ' OF ISOPROTERENOL | ISOPROTERENOL _
SUBSTANCE = 4 RAT IRFUSIOR INFUSION % DECREASE

ISOPROTERENOL, | 1.0 pe/kg | 4| 120.67 % hat3 |- 82.00 _';_ 9.,._7;}{21- Bé'.z_;_1_‘f_{»5.'43\
ISOPROTERENOL 'T50 pa/kg | | 118.84 % hukh | TIB.84 % kush'| 0.00 2 0.00
AFTER PROPRANOLOL 1.0 mg/kg (122.17 + 4a7)| -1

“Fable 5. Comparison of the effects of isoprotereénal on
mean blood pressure before and after propranolol

- blockade in anaesthetized rats (mean *+ S.E.M.). Number
in parenthesis represents mean blood pressure"béfore
propranolol administration. *#** P« O=OO1.; unpaired
t-test | '
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Figure 6. Records showing the effects of ALKALOID (ALK)

in various doses on blood pressure after propranolol (P)
1 mg/kg blockade for 5 min in anaesthe tlzed rats.
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. 1
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Records showing the effects of ALKALOID (ALK)
in various doses on blood pressure after propranolol (P)
2 mg/kg blockade for 5 min in anaesthetized rats.
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SYSTOLIC BLOOD PRESSURE (mm.Hg)

NO. | -  BEFORE - © AFTER
SUBSTANCE OF ALKATOID ALKALOTD
(mg/kg) | RAT INFUSION INFUSION | % DECREASE
ALKALOID 0.4 1| 150,91 & 4iz’ | 129.82 £ 3.52 [13.77 £ 1.76
+ + 0.86

ALKALOID 0.4 9 b 141.56 + Lot ™ 1 24a + 3,12 [11.98

AFTER PROPRANOLOL 140 (144,89 + 3.71)

ALKALOID 0.4 6 113,53 + 5.30 |120.33 + 3.44 |10.34 + 0.98
AFTER PROPRANOLOL 2.0 Al ood+ e 73 : ‘

ALKALOID 0.8 T k6.86 x 3.29 | 121429 % 3.29 [17.36 £ 1.57
' ALKALOID 0.8 200014029 * 1.41 | 116.29 % 2.24 [17.12 + 1.19
AFTER PROPRANOLOL 1.0 (145443 % 2465)

ALKALOID 0.8 & | 6| 147.33 £3.75 | 120,67 % 3.49 | 16.90 + 1.32

AFTER PROPRANOLOL 2.0 (152.00  +.3479)

+
n
.
o
~

ALKALOID 1.6 12 [4145.50 = 348 | 118.33 + 18.41 + 1.33

ALKALOID 1.6 74 144,29 + 6:60-f 115.43 + 120.16 £ 1.00

'AFTER PROPRANOLOL 1.0 (157 = 5410)

+

BN
P

~J

. W

I+

ALKALOID 1.6 | . - 6| 145.33.+ 2.62 | 118.00

» 2.68 [18.77 & 1.68
AFTER PROPRANOMOL 2ol -tror=35s—pron) e

ALKALOID 3.2° T | 14| 153.57 % 2.87 | 116.00 % 2442

+ 2.49 + 1.09
ALKALOID 3.2 ' 6| 136.00 + 6.61 | 106.67 % 2.86 | 21.11 + 2.08
* AFTER PROPRANOLOL /1.0 (144.67 + Bd5)
ALKALOTD 3.2 ' 6 | 16,00 + 6:85 | 17833 x b.69 [21.53 + 1.69

(147.00 + 4.52)

"AFTER PROPRANOLOL 2,0

~
0

Tabis| 6.] Comparisdn, of| the efrects of ALKALOID 6o
systolic' blood pressure before and after propranclol
blockade in anaesthetized rats (mean + S.E.M.). Numbers
in parentheses represent systolic blood pressure before
propranolol administration.
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DIASTOLIC BLOOD PRESSURE (mm.Hg)
NO. BEFORE . AFTER
SUBSTANCE OF ALKALOID ALKALOID
- (mg/kg) RAT | ° INFUSION .- | INFUSION | % DECREASE
| ALKALOID 9.4  ' 11| 102,75 %/34934°1 83,46 + 4.01 [18.73 + 2.55
ALKALOID 0.4 ’ 9 | 101.33 + 3.5 '85.56 + 3.07 | 15.53 + 1.03.
ALKALOID 0.4 ‘ > 96.00 + 4.8L | 82.33°% 4.01 | 14.51 1.1
AFTER PROPRANOLOL 2,0 S )
ALKALOID 0.8 vl 106,71+ 2,54 | 82,71 % 3.72 | 23.20 + 2.28 1
ALKALOID 0.8 74| 100.29-% 1.82 [ 76.00 % 2.72 | 24.17 % 2.56
AFTER PROPRANOLOL 1.0 (10553 %71.29) | o
ALKALOID 0.8 6 | 10433 % L4.39 |81.00 * 5.88 | 22.81 + 2.68
AFTER PROPRANOLOL 2.0 (109533 + 8537) ‘ : '
ALKALOID 1.6 . 12 | 105.33 1448 | 76417 % 1.93 | 27.63  1.73
ALKALOID 1.6 ' 71]::103.71 +/4456 [} 80.00 + .59 23,09 + 1.79
AFTER PROPRANOLOL 1.0 TCi06.29 -+ 3:36) : Lo
ALKALOID 1.6 6| “102.67 % 1.43 | 80.00 3,76 | 23,35+ 333
AFTER PROPRANOLOL 2.0 (10500 : N
" ALKALOID 3.2 14 | 105,43 ;fé.ki 67.29{5"3}80.'36.7571 2.02
1 'ALKALOID 3.2 6| 97.33 + 6.80 | 63.00.% 4.37 | 35.22 + 1.36
| AFTER PROPRANOLOL 1.0 (101,67 + 5.07)
aLkaLofn 302 | © 6| Wo2/00 1+75,321|170.35 £ 7016 {31 .81 + 3.84
AFTER PROPRANOLOL.2.0 (v06.67 1+ B.679 |1 L

Table ?}-‘Cdmparison of the effects .of -ALKALOID on -
diastolic blood pressure before and after propranolol
blockade in anaesthetized rats (mean * S.E.M.). Numbers
in parentheses represent diastolic blood pressure before
propranolol administration.



MEAN BLOOD PRESSURE (mm.Hg)

_ NO. 'BEFORE * AFTER -
SUBSTANCE OF ALKALOID ALEKALOID
(mg/kg) RAT INFUSION _ .| INFUSION % DECREASE’
ALKALOID O.4 S| 1| 118.79 /347201 98.01 + 3.61 [16.62 + 2,07
ALKALOID 0.4 . 9| 11474 + 3:70.4098.52 + 2.99 | 14.07 + 0.87
AFTER PROPRANOLOL 1.0 19410 3.38)
ALEALOID 0.4 6".108.78 + 4.64 |95.00 = 3.77 {12.58 + 1.01
AFTER PROPRANOLOL 240 (114455, + 3.25)
"ALKALOID 0.8 ’ 148 120,57 & 2276 | 95.57 :'3.36 20.79 + 1.87
ALKALOID 0.8 74| Ni3.62°% 1.50 | 89.43 & 2.26 |21.26 + 1.87

AFTER PROPRANOIOL 1.0 (11876 & 1.16)

ALKALOID 0.8 6 118567 # 4.15 94.78
AFTER PMPRMOML 2.0 (125:22 &, 3432)

1+

4,78 {20:31 + 1.60

ALKALOID 1.6 12 | 118483

1+

1.78 90.22

I+

1.71 | 24.00 + 1.31

ALKALOID 1.6 ol 7.2y + 5521.4) 91.81
AFTER PROPRANOLOL 1.0 (19,05 + 3.79)

i+

4.95 [ 21.87 + 1.1

ALKALOID 1.6 6| 118,00 + 1.95 | 92.67:
AFTER PROPRANOLOL 2.0 - —

i+
N
.
W
N

(12311 %1803 '

. 31;39‘£‘ﬁ.27'55

+
Ol
ok|™
n

'3.20 | 83.52°+

I+ -

ALKALOID 3.5 - 6| 110.22 + 6.75 77.56 * 29.35 i 1.38:

AFTER PROPRANOLOL 31+,0 (116-00 + I 62)

+
JERN |
-
[o]
N

ALKALOID 3.2 6| 116.67 + 5163 | 85.00
AFTER PROPRANOLOL-2.0 (120.11 + 5.81) |

I+
- Oy
.
—
W

27.47 + 2.29

TablEV87) Comparisof’ of) the effects Of CALKALOID on mean
blood pressure before and after propranolol blockade in
anaesthetized rats (mean + S.E.M.). Numbers in paren-

theses represent mean blood pressure before ﬁropranolol
administration.
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Figure 8. Comparison of the effects of ALKALOID on
blood pressures before and after propranolol -blockade in
anaesthetized rats. Bar graphs represent mean percent
decrease + S.E.M. The: ordinate scales are percent de- ;
crease in blood pressure; the-abscissa scale is dose of -
ALKALOID in mg/kg B.W. -
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Experiment 3. The Effects of Selective Antihista-

minic Drug gH1-aﬁd H,-Receptor Antagonists) on the Hypg-
tensive Effect of ALKALOID

Histamine 10‘pg/kg B.W. /catised a marked falls in
systemic'blood pressure, as shown i1 fFig. 9. This hypo-
tensive effect was abolished by administration of mepyra-
mine 10 mg/kg B.WerPlug cimetidine 20 mg/kg B.W. 5 min
before addition of hiftemine. The data obtained from this

experiment. are summarized in Table 9.

Administration of the mepyramine 10 mg/kg B.W.
plus cimetidine 20 mg/kg ‘B«W. 5 min before ALKALOID
showed no significant reduction in hypotensive effect of
ALKALIOID (P> 0,05, unpaired t-test). Records of some‘ex-
periments are shown in Fig. 10. The effects of ALKALOID
before and after thése two antihistamine blockade are

illustratedsin_Table 10, 11, 12 and Fig 11}

Experiment 4. The Effects pf Cholinergic Blocking

Drug_(Atropine) on the Hypoteﬁglve Effect of ALKALOID

An intravenmous infusion bf acetylcholine 1.2‘pg/kg
B.W. elicited a marked hypotensive effect. This effect
. was abolished by priorcadmimistration of fatropine 0.2
mg/kg B.W."5 min. ' Again ‘as shown in Fig; 12, the hypoten-
sive effect of acetylcholine 2.0‘Pg/kg B.W. was also
abolished by prior administration of atropine 0.3 mg/kg
B.W. Summarization of these results -are presented in’

Table 13.
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Figure 9. Records show1ng the- effects of hlstamine (H)
10‘pg/kg on-blood pressure before and after mepyramiie

(M) 10 mg/kg plus cimetidine (C) 20 mg/kg blockade for
5 min in anaesthetized rats.s

MEAN BLOOD PRESSURE (mm.Hg) -

. {¥No. BEFORE 1 areER:| | \
o . OF HISTAMIKE EISTAMINE

SUBSTANCE ' RAT INFUSION - INFUSION % DECREASE -
HISTAMINE 0 pe/is [ 5] |0 121460 £3.62\| 91.20°% 627 {47.85 2 3.79
' [ 1. : e xwR
HISTAMINE W V0 pg/kg |5 99.46 +'5.53 t 99.46 £ 5.55 [“0.00 + 0,00

AFTER MEPYRAMIRE. 10 mg/kg | \ } i

| PLUS CIMETIDINEﬁrzo mg/kg (114.13'+ ko34)

S R

Table 9. Comparison of the effects of hlstamlne on mean
blood pressure before and after\ﬁépyramlne plus cimeti-
dine blockade in anaesthetized rats (mean + S.E.M.).
Number in parenthesis represents-mean blood: pressure be-
fore mepyramine plus cimetidine administiration.

**% PL 0,001, unpaired t-test
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plus cimetidine (C) 20 mg/kg blockade for 5 min

in anaesthetized rats.
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SYSTOLIC BLOOD PRESSURE (mm.Hg)
NO. BEFORE AFTER
SUBSTANCE OF ALKALOID ALKALOID

(mg/kg) RAT INFUSION ‘INFUSION % DECREASE
ALKALOID 0.4 11| 150,91 & 4.2101 129.82 £ 3.52 |13.77 £ 1.76
ALKALOID 0.4 5 | 142.40 + 9.42 124.40 + 6.69 [12.21 + 1.91
AFTER MEPYRAMINE 10 . 4 ‘ ‘
PLUS CIMETIDINE 20 (150,00 % 4.09)
ALKALOID 0.8 1L [ 146.86 + 3.29 | 121.29 + 3.29 [17.36 + 1.57

. » | )

ALKALOID 0.8 5 132.20 + 4.45 [ 115.20 £ 4.58 [ 13.54 + 1.55
AFTER MEPYRAMINE 10 - \ :
PLUS CIMETIDINE .20 (14,8.80-+4.45)
ALKALOID 1.6 ‘ 12 | 145.50 £ 3,18 | 118.33 £ 2.67 | 18.41 + 1.33
ALKALOID 1.6 5 | ALY 80 = B.32 " 122.80 + 5.21 | 14.90 % 1.86
AFTER MEPYRAMINE 10 _
PLUS CIMETIDINE 20 (152,40 + 1:60)
ALKALOID 3.2 14 | 153,57 + 2.87 (116,00 + 2.49 |24.42 + 1.09
ALKALOID 3.2 5| 139.60 + 7.27 | 108.40.+ 4491 |22.09 + 2.38
AFTER MEPYRAMINE 10 = »

Table 10. effects of ALKALOID on
systolic bloodipressure beforeiand after mepyramine
plus cimetidine blockade in anaesthetized rats, (mean +
S.E.M.). 'Numbers in parentheses represent systolic

blood pressure before mepyramine plus cimetidine admi-
nistrations

Comparison of the



33

. - DIASTOLIC BLOOD PRESSURE (mm.Hg)
NO. BEFORE AFTER
SUBSTANCE OF ALKALOID ALKALOID |
(ng/kg) RAT INEUSION INFUSION % DECREASE

ALKALOID 0.4 11 | 102.73 + 3,93 {83.46 + 4,01 [18.73 + 2.55
ALKALQID 0.4 5| 105.20 + 5.63" [ 86480 + 5.53 |17.60 +'1.74
AFTER MEPYRAMINE 10 : - '
PLUS CIMETIDINE 20 (112,00 * 2.19)
ALKALOID 0.8 1] 106.71 % 2.54 |82.71 % 3.72 | 23.20 + 2.28
ALKALOID 0.8 50 4 960b0.# 2,71 | 74,80 £3.97 | 22.47 .+ 3.17
AFTER MEPYRAMINE 10
PLUS CIMETIDINE 20 (10965 5%, 11)
ALKALOID 1.6 12 [£105.33 £ 148 | 176417 £.1.93 | 27.63 £ 1.73
ALKALOID 1.6 SH 100440 10491 4| 74.40 + 9.58 | 26.44 + 2.62
AFTER MEPYRAMINE 10| - — \ )
ALKALOID 3.2 - WU [ 105.43 + 3.61 | 67.29 + 3.80 | 36.72 + 2.02
ALKALOID 3.2 5 95.20 + 5415 | 52.60 + 2.13 | 38.62 + 4.69
AFTER MEPYRAMINE 10 | : ‘
PLUS CIMETIDINE .20 e ——

Table 11. Comparison of the effects of ALKALOID on

diastolic blood_pressure before and after mepyramine
plus cimetidine,blockade, in, anaesthetized rats (mean +

S.E.M.). Numbers 4dn parentheses represent diastolic -~
blood pressure before mepyramine plus cimetidine admi-

nistration.
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b

MEAN BLOOD® PRESSURE (mm.Hg)
, NO. BEFORE AFTER
SUBSTANCE OF ALEALOID ALKALOID ‘ |
(mg/kg) RAT INFUSION INFUSION % DECREASE

ALKALOID 0.4 11 | 118.79 + 3477 [.98.01 + 3.61 | 16.62 + 2.07
ALKALOTID 0.4 5| 117.60 & 6.62°.99:33 + 5.68 |15.47 + 1.71
AFTER MEPYRAMINE 10 '
PLUS CIMETIDINE .20 A4C124.67 |+ 2.10)
ALKALOID 0.8 14 | 120,57 % 2.76 | 95.57 + 3.36 | 20.79 + 1.87
ALKALOID 0.8 5/ 108.67 & 3.11 | 82.27 % 3.77 | 18.79 + 2.42
- AFTER MEPYRAMINE 10 ] :
PLUS CIMETIDINE /20 22567 4. 16)

© ALKALOID 1.6 12| 118.83 + 1.78 | 90.22 + 1.71 | 24.00 * 1.31
ALKALOID 1.6 5 115,20 4 9.97"| 90.53 + 8.29 | 21.42 + 1.97
AFTER MEPYRAMINE 10 ]
PLUS CIMETIDINE 20 (123.33 + 2.59)
ALKALOID 3.2 14 | 121.48 + 3.20 | 83.52 + 3.02 | 31.39 + 1.27
ALKALOID 3.2 5| 110.00 * 5.79 | 74.53'% 1430 | 31.60 + 3.30
AFTER MEPYRAMINE 10
PLUS CIMETIDINE 20 (121.84 + 5.28)

Table 12. Comparison of the effects of ALKALOID on mean
blood pressure ‘before and after mepyramine plus cimeti-

dine blockade in'anaesthetized rats (mean + S.E.M.).
Numbers in' parentheses represent mean blood pressure

before mepyramine plus cimetidine administration.
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Figure 11, Comparison of the effects of ALKALOID om

- blood pressures- before and’ after:mepyramine plus’ cimeti-
dine blockade in anaesthetized rats. Bar graphs repre-
sent mean percent decrease + S.E.M. The ordinate scales
are percent decrease in blood pressure;' the: abscissa
scale is dose of ALKALOID in mg/kg B.W.
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|

6of

. P : A o 2 mg/kS
ACh 1.2-pe/E i = AChlZ}IS/kS

+ _ ¢ 5 min
A 0.3 mg/kg |

/

ACh 2 fle/Ee s o< » ACh 2’ pg/kg

2. Récords showing the effects on_blood pressure

in anaesthetlzed rats of

e

b.

Acetylcholine (ACh) 1 Z‘pg/kg before and after

'atroplne (A) 0.2 mg/kg blockade for 5 min.

Acetyicholine (ACh)2+0-pglke before and after
atropine (A) 0.3 -mg/kg blockade for 5 min.
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MEAN BLOOD PRESSURE (xm.Hg)

i

- RO. BEFORE . AFTER .
OF ACETYLCHOLINE | ACETYLCHOLINE | : SRS O
SUBSTANCE RAT INFUSION INFUSION % DECREASE | -
ACETYLCHOLINE 1.2 Pg/kg S 12.3.20;_ 2401 ] 76.26 + 1.44 38.04 +1.47
. . _ Al ’ X2
ACETYLCHOLINE 1.2 pg/kg | 5 122.55 £ 2.65 L122.53 * 2.63| 0.00 + 0.00
ACETYLCEOLINE 2.0 pg/kgs| 5 121.87 + 5.66 .| 65.87 £ 2.54 ['46.21 + 1.84
_ : , ST e
/| ACETYLCEOLINE 2.0 pgz/kg | 5 119.07 + 6.09 | 119,07 £ 6.09 | 0.00 + 0.00
AFTER ATRO?IHE 0.3 ?’.5/1‘5 (120293 + 6.30)

Table 13.  Comparison of the effects of acetylcholine on

mean blood pressure before and after atropine blockade

in anaesthetized rats (meam + S.E.M.).

Numbers in paren-

theses represent mean blood pressure before atropine
administration. *** PL 0,001, unpaired t-test .



38

As shown in Fig. 13, prior administration of atro-
'pine»O.Z ng/kg B;W. 5 min could partially reduce .the hy- .
potensive effecﬁ of ALKALOID. By observation, only °
ALKALOID 3.2 mg/kg B.W. after;atropine produced shorter

duratidﬁ of the maximum reduction than ALKALOID alone,

. Again as illustrated in Fig. 14, atropine 0.3
mg/kg B.W. could partially reduce the hypotensive effect
of ALKALOID at all'dofes significantly. The reduction in
blood'preééure showed slightly decrgased and then sus-
tained. Summarization of ihe effects of ALKALOID on: 5ys=--
.telic,*dgastglic'and?meahﬁbiéod:pressnres}from'each“dose
before and after atrgpine blockade are shown in Table 14,

15, 16 and Fig. 15.

| Experiment 5. The Effects of Ganglionic Blocking
Drug_(Hexamethonium) on the Hypotensive Effect of ALKATOID

An intravenous infusion 3.5 mg/kg B.W. of hexa~
methonium caused a dramatic reductionginﬁsﬁstemic blood
'pressure. This reduction was gradually recoveréd to con=-
trol levélywithin~15220 min)after administration. Prior
administration-of Hexamethonium'3.5 ‘mg/kg B.W. 3 min, the
hypotensive effect of ALKALOID dose 0.8.mg/kg B.W.0 was
Yariable reduction. |However, the percentage changes of
these reductions were relatively depended°qn the pressure
at that period. The effects of ALKALOID 1.6 mg/kg B.V.,
at period of 3, 5 and 10 min after hexamethonium showed

that hexamethonium could reduce the hypotensive effect of
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Figure 13; -Recorde 'showing the effects efALKALOID\f(ALK)
in various doses on blood pressure after atropine (4) 0.2
mg/kg blockade for 5 min in anaesthetized rats. :
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Figure 14. Records showing the effects of ALKALOID (ALK)
in varicus doses on blood pressure after atro -

mg/kg blockade for 5 min in anaesthetized rats.
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"SYSTOLIC BLOOD PRESSURE.(qﬁ.Hg)
- : NO. . BEFORE AFTER
SUBSTANCE - OF ALKALOLD ALKALOID
(mg/kg) RAT " INFUSION / INFUSION % DECREASE .
ALKALOID 0.4 11} 150,91 & 4.21 129.sé>; 3.52 [13.77 & 1.76
ALKALOID O.k4 . 9ol 146 44 i 3.260 | 13133 + 2.52 10.22 + 1.23
AFTER ATROPINE 0.2 (147,33 + 3.88) : ‘
: ‘ 1T " 3 = 2
ALKALOID O.4 8! 199,00 4 3.05 |136.00 + 2.93 | 8.85 + 1.17
AFTER ATROPINE .0¢3 150450 +13.57).
ALKALOID 0.8 14 | ake.86 + 3.29 |121.29 + 3.29 17.36 £ 1.57
ALKALOID 0.8 8 I 1b4.25 + 3,08 | 124.25 * 3.53 |13.90 £ 1.35
o %,
ALKALOID 0.8 ’ 11 | 148.91 % 363 |128.55 £ 3.28 |12.95 & 1;g1
ALKALOID 1.6 12 ‘1#5.50 43,18 1 118.33 & 2.67 | 18.41 £ 1,33
ALKALOID 146 11| MWita73 £ 2,99 | 118.36 + 3.41 | 18419 £ 1.72
AFTER ATROPINE 0.2 | (e 91 +/3.95) g
: ' : ¥ o
ALKALOID 1.6 9| 147.78 + 4.70 | 126,22 + 2297 | 14.38 + 1.05
AFTER ATROPINE 0.3 (148500 + 4.00)
ALKALOID 3,2 14 | 153.57 % 2.87 | 116,00 + 2.49 242 + 1.09,
. *%:
ALKALOID 3.2 9| 144.00 + 1.89, |116.00 + 2.24 19.43 + 1.25
AFTER ATRORINE 0.2 g7 A D8 20300
I > 'l ) ' . CkEw
ALKALOID 3.2" 9l 146200 +'3.83 | 122489 +'4.08 |15.83 £ 1.79
AFTER ATROPINE 0.3 (149411 + 2.59) L L

" Table' 14. "' Comparison of the effectsvbf‘ALKALOID on .
systolic blood pressure before and after-atropine blockade
in anaesthetized rats (mean + S.E.M.). Numbers in paren-
theses represent systolic blood pressure before atropine
administration. * P<0.05 ** P 0501 *#** PC0.001, .1 "
unpaired t-test - - | .
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L

DIASTOLIC BLOOD PRESSURE (mm..Hg)
: NO. BEFORE; ‘ AFTER
SUBSTANCE OF ALKALOID ALKALOID '
(mg/kg) . RAT | - INFUSION INFUSION % DECREASE
ALRALOID 0.t - | 11 |102.73 & 3.95 |/B34k6 + 4.01.|18.75 £ 2.55
ALKALOID 0.4 9l 105,78 + 1.90 §le56 + 2,16 [ 13.47 + 1.12
AFTER ATROPINE 0.2 (106200 +1.83) -
. ; ] *
ALKALOID O.4 . 87" 108.00 & 3.19 | 96.00 + 3.95|11.30 + 1.40
AFTER ATROPINE Q.3 (108{50 + 2.66)
ALKALOID 0.8 14' 106,71 + 2.54 [ 82,71 x 3.72 | 23.20 + 2.28
ALKALOID 0.8 . g'| 1og.25 + 3,03 3,87;50 + 3,29 | 17.72 £ 1.48
AFTER ATROPINE 0.2 (107400 [ 30290 '

. o / ‘P A *
ALKALOID 0.8 11 | 107.46+ 2.0 | 90.36 % 2.57 | 15.96 £ 1.23
AFTER ATROPINE 0.3 (107505 + 2.48) :

ALKATOID 1.6 12 | 105.%% + 1.8 76,17 & 1.93 | 27.63 % 1.73
" ALKALOID 1.6 11 | 10636 +2:92 78,91 + L.48 | 26.12 + 2.95
AFTER ATROPINE 0.2 (10956) +3,18) : ‘

. N *x%
ALKALOID 1.6 9 | 108.22 + 4.48 | 88.4k + 3.74 | 18.24 + 0.94
AFTER ATROPINE'0.3 | (107.77 + 4.29) A
ALKALOID 3.2 14 | 105.43 + 3.61 | 67.29 + 3.80'| 36.72 + 2.02

i .
ALKALOID 3.2 9| 102.67 + 2.75 | 74.00 + 3.82 | 28.18 + 2.34
AFTER ATROPINE 0.2 (0Ll 4 72..5%)
3 ! s * % %
ALKALOID 3.2 9 | 106667 * 2.49 |'86.67-% 3.15|118.87 £ 1.58
AFTER ATROPINE 0.3 (109.11 + 1.57) ) .

Pable 15. - Comparison of the effects of ALKALOID.on
diastolic blood pressure before and after atropine
blockade in anaesthetized rats (mean + S.E.M.). Numbers
in parentheses represent diastolic blood pressure before
atropine admidistration. *p< 0,05 *** P 0,001,
unpairéd t-test
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MEAN BLOOD PRESSURE (mm.Hg)
- NO. BEFORE AFTER
SUBSTANCE OF ALKALOID ALKALOID
(mg/kg) RAT INFUSION . INFUSION % DECREASE
ALKALOID 0.4 11 | 118.79 + 3.77/1 498,01 + 3.61 |16.62 £.2.07
_ALKALOID 0.4 9 1119.33 + 1.991 104.81 + 1.94-[12.14 + 1,05
AFTER. ATROPINE 0.2 (119:78 +°8.00) ,
’ %
ALKALOID 0.4 8 Lei21467 + 2.84 {109.33 +'3.47 |10.29 + 1.27
AFTER ATROPINE 0.3 (122450/ + 2.56)
ALKALOID 0.8 | 420.57 + 2.76 | 95.57 + 3.36 |20.76 + 1.87
ALKALOID 0.8 gil 418.92 % 2294 | 99.75 % 3.30 |16.19 + 1.30
AFTER ATROPINE Qu2 (120,25 = 3413) :
3 * ®
ALKALOID 0.8 | 121.28 % 2.71 |103.39 + 2.48 |14.71 £ 1.08
AFTER ATROPINE 0.3 (121458 + 2.69)
ALKALOID 1.6 12| 118.8% + 1.78 4| 90.22 + 1.71 |24.00 * 1.31
ALKALOID 1.6 1 | higas 2,86 | 190,73 + 4.21 |22.86 £ 2.33
o ’ * X
ALKALOID 1.6 9| 121.41 + 4.40 [101.04 £:3.30 |16.66 + 0.74
ALKALOID 3.2 1] 121.48 + 3.20 | 83.52 + 3.02 |31.39 + 1.27
) e
ALKALOID 3.2 9| 1164y + 2.29 | 88.00 & 3.19 24,54 + 1.82
. | 3| : : EZ X
ALKALOID 3.2 9| 119.78 * 2.84 | 98:74 x 3.36 |12.64 * 1.55
AFTER ATROPINE 0.3 (122.44 + 1.73) : .

Table 16. ) Comparison of the effectsyof ALKALOID:On mean
blood pressure before an@ after atropine blockade in

anaesthetized rats (mean:* S.E.M.).

o~
~J

o
Ay =4

nistration.
t-test

Numbers in parenthe-
epresent mean blood pressure before atropine admi=

* PL0,05 ** P<@.01 *** PL0.001, unpaired
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Figure 15, Comparlson of the effects of ALKALOID on blood
pressures before and after atropine blockade in anaesthe-
tized rats. Bar graphs represent mean percent decrease +
S.E.M. The ordinate scales are percent decrease in blood
pressure; the abscissa scale is dose of ALKALOID in mg/kg
B.W. * P< 0,05 ** PLO,01 *#* PL 0,001, unpaired t-test. .
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ALKALOID, Again the percentage changes of these reduc-
tions were depended on the pressure level at that ?eriod.
The percentgchanggsion systemic blood pressure are summa-

rized in Table 17, 18, 19 and Figs 17.

Experiment 6. The Effecte of ALKALOID on Norepi=-

nephrine Releasing Sympathomimetitc Amine (Tyramine)

Intravenots infusion of tyramine 0.3 mg/kg B.W.
eliqited'an incpease in mean-blood pressure, as shown in
Fig. 18 and Tableg 20+ /Administration of ALKALOID 3.2
ng/kg B.W. caubed /& dramatic reduction in systemic blood
pressure which gould be_reversed immediately after in-
fusion of tyramine (Fig. 18). Coﬁparison of the effects
of tyramine on mean blogd pressure before and after
ALKALOID blockade were not statistically significance
(P>0.05, unpaired t-test) (Fige 19 Table 20).
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—

- Be 3.5 mg/kg 1% :
AIK 1.6 mg/kg

Records showing the effects of ALKALOID (ALK) .

on blood pressure after hexamethonium (H8) 3.5 mg/kg I

blockade for 3 min -(a:land’ b), 5 min (c), 10 min (d)
anaesthetlzed rats.

‘in
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SYSTOLIC BLOOD 'PRESSURE (mm.Hg)
XO. BEFORE AFTER
SUBSTANCE OF ALKALOID ALKALOID | ) ,
(mg/kg) RAT IRFUSION . INFUSION % DECREASE
ALKALOID 0.8 14 | 146.86 +3.20 |1121.29 % 3.29 | 17.36_+ 1,57
ALKALOID 0.8 6 | 113:00 £ 2.62"| 102.33 + 2.44 | 9.42 * 0,98
AFTER HEXAMETHONIUK 345 : :
3 MIN (143.67 + 3.80)
ALKALOID 1.6 12 4 14550 .+ 3.18 | 118.33 % 2.67 | 18.41 + 1.33
ALKALOID 1.6 5/1/116.80 + 1.02 | 103.20 £ 0.80 | 11.63 + 0.58
| AFTER HEXAMETHONIUM.3.5
3 MIR (150.80.% 3.71) _
ALEALOID 1.6 0 B 11680 345 | 104.40 + 3.59 | 10.63 £ 1.38
AFTER HEXAMETHONIOM 3.5 i :
oHMIN - ‘ (14440 + 3.59) ,
ALKALOID 1.6 5 | 127.60 % 5.94 | 109.20 + 7.35 | 14.68 + 2.08
| AFTER HEXAMETHORIUM 3.5 | N
10 MIN ¢142.20 '+ 6.21)

Table 17. Comparison of the

effects of ALKALOID on

systolic blood pressure before and after hexamethonium

blockade in.anaesthetized rats {(mean *+ S.E.M.).

Numbers

in parentheses represent systolic blood pressure before
hexamethonium administration. ' '
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DIASTOLIC BLOOD PRESSURE (mn.Hg)

AFTER HEXAMETHONIUM 3.5
10 MIN

£105.60 % 6.51)

Fo. BEFORE AFTER

SUBSTARCE OF ALKAIOID ALKALOID

(ng/kg) RAT INFUSION INFUSION % DECREASE .
ALKALOID 0.8 14 | 106,71 ' 245L0| 82.71 & 3.72 |23.20 + 2.28
ALxAlbID 0.8 6 | 84.00 + 3.31 [73:67 + 3.16 |12.24 £ 1.92
AFTER HEXAMETHONIUM 3.5 .
3 MIK (107.67 + 2.22)
ALKALOID 1.6 12/ | 105.33 + 1.48 | 76.17 x 1.93 |27.63 £ 1.73
ALKALOID 1.6 5 86.40 + 1.72 | 72,00 £ 2.45 |16.70 + 1.88
AFTER EFEXAMETHONIUM 3.5
3 MIH ' (M0 2.31) :
ALKALOID 1.6 51 92:400% 3.54 | 79.20 + 3.61 |14.26 + 2.43
AFFER HEXAMETHONIUM 3.5
5 MIN (103.20°%.5.38)
ALRKALOID 1.6 5.117956.00 %/ 6,47 | 78.00 + 8.70 {19.5% + 3.94

Table 18, -Comparison of the effects of ALKALOID on

diastolic blood pressure before and after hexamethonium
blockade in =naesthetized rats (mean * S<E.M.). Numbers
in parentheses represent dlastolic blood . pressure before
hexamethonium administration.
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MEAR BLOOD PRESSURE (mm.Hg)
NO. BEFORE AFTER

SUBSTANCE OF .| '+ ALERALOID ALEKALOID

(mg/kg) RAT INFUSION - INFUSION " | % DECREASE
ALKALOID 0.8 14 | 120,57 +/247641 95457 + 3.36 120,79 + 1.87
ALRALOID 0.8 . ' 6 | 93.67 + 2.04|"83.22 + 2.82 [11.11 % 1.50
 AFTER HEXAMETHONIUM 3.5 : ‘
5 MIN . — (119.67 + 2.67)
_ALKALOID 1.6 _ Tl 420 118.83 % 1.78 | 90.22 % 1.71 | 24.00 + 1.31
ALKALOID 1.6 - si [ 96.534+01.29 | 82.40 + 1.81 | 14,65 + 1.33
AFTER HEXAMETHONIUM/Z,5
> Min (126,27 2 2.71)
ALKALOID 1.6 5 | 100.54 # 3.38 | 87.60 % 3.52 | 12.86 * 1.96
AFFER HEXAMETHONIOM 3.5
5 MIN | 17,20 224 719
ALKALOID 1.6 - 5 {1106.53 + 618 | 88440 + 8.19 | 17.56 + 3.16
AFTER BEXAMETHONIUM 3.5 | | o : ’
10 MIN (118, 135——Gall®

Table 19. . Comparison
blood pressure before
in anaesthetized rats
theses represent mean
administrations

of the effects of ABKALOID on mean
and after hexamethonium blockade
(mean * S.E.M.). :Numbers in paren-
blood pressure before hexamethonium
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+ <€— DOSE OF ALKALOID ( mg/kg ) —3p
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1 ArkaLoIp ( @ = 14 and 12 )
FE=] ALRALOID AFTER HEXAMETHONIUM 3.5 mg/kg, 3 MIN (n =5 )
B3 ALkALOID AFTER HEXAMETHONIUM 3.5%m/kg, 5 MIN ( n's )
MBS, ALKALOID AFTER HEXAMETHONTUM 3.5 me/kg, 10.MIN ( e

5=)
Figure 17. Comparison of the effects of ALKALOID on™
blood pressures before and after hexamethonium blockade

in anaesthetized rats. Bar graphs represent mean percent
decrease + S.E.M. The ordinate scales are percent de-
crease in blood pressure;

ALKALOID in mg/kg B.W.

the abscissa scale is dose of



51

200

BBs || s
(B 17 O ? 5 min

4O . , T 0.3 mg/kg

200

B.P. [
(mm.Hg)

- f 5 min
Ol ax 302 mg/kg- * _
ol 0.3 ne/ke | g

 Figure 18. 'Records showing the effects of tyramine .(T)
0.3 mg/kg on blood pressure before and after ALKALOID
(ALK)fS;a;mg/kg'blonkade"foerfminﬁinganaesthetized
rats. ' - ﬂ ‘
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munaubbpmmamz(;mny,

. No. BEFORE . AFTER
SUBSTANCE oF TYRAMINE TYRAMINE _
(ng/kg) RAT IRFUSION INFUSION. | ‘% INCREASE
TYRAMINE 0.3 9 | 124.22 # 3633 | 150.30 + 4.72 | 20.90 + 0.99
| TYRAMINE 0.3 - LOWMNIG7, 85 L0 18.76 + 1.56

AFTER ALKALOID 3.2, 3 MIN

(115,78 + 2.82)

+

116.22 + 3.06

‘Table 20. - Comparison of the effects of Lyramine on mean
blood pressﬁre befofe and after ALKALOID blockade in
Number in parenthe-
sis represents mean blood pressure before ALKALOID

anaesthetized pats (mean + S.E.M.).

administration.

40 +
ol
20 |-

10 4+

. MEAN BLOOD PRESSURE
% INCREASE

U] rerannne 0.3 mg/kg { n = 9 ) _ :
B rvrovinE 0.3 me/kg, AETER ALKALOID. 3.2 mg/kgy 3 MIN (~n =9 )

Figure 19

Comparison of ;the effects of tyramine on.

mean blood pressure before and after ALKALOID blockade
in anaesthetized rats.

cent increase + S.E.M.

Bar graphs represent mean per-

The ordinate scale is percent
increase in mean blood pressure.
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In Isolated Rat Atrial Strips:

a

Experiment 7. The Effects of ALKALOID on the

Isolated Right Atrial Strips

Contractile response of the righp atria when ex-
posed fo various concentration of ALKATOID (0.02, 0.0%4,
0.08 and 0.13 mg/ml) were measured in Locke solution for a
period of 30 min'after addition of each concentration of
ALKALOID to thesbathing fluid. As shown in Fig. 20,
ALKALOID caused gignificant (P< 0.05, paired t-test) nega-
tive chronotropic effect which was found that the degree - :
of these effect/ was related to the increased doses. In
this experiment a dose of O.13 mg/ml induced cardiac ar-

rythmias in 3 from 7 ofsright atrial strips.

Experiment 8. The Effects of ALKALOID on the

Isolated Left Atrial Strips

ALKALOID (0.02, 0.04, 0.08 and 0.13mg/ml) caused
slight variable depressed on myocardial contractile ten-
sion in electrieal.paced left atrial strips of the rats.
At 30 min after addition, maximum effects obtained from
each dose of ALKALOID were not differenéé from the others,

as ildustrated.in.Fig.. 21e
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Experiment 9. The Effects of Cholinergic Blocking

Drug_(Atropine) on Negative Chronotrop}c Effect of
ALKALOID

-

The negative chromnotropic effect of ALKALOID 0.08
mg/ml on spontaneous beating right atrial strips of the
rats was not significantly inhibited by prior administra-
tion of atropine 0.3 pg/ml to the bath fluid 5 min
(P> 0,05, unpaired t-test), as shown in Fig. 22. The same
cbncentration of atropime could abolish the negative chro--
notropic effect ©f acetylcholine 0.5 yg/ml significantlj
(P£ 0,001, unpaired t-test) wﬂich was considerably more
potent than ALKALOID 0.08 mg/ml in decreasing heart rate,

as shown in Fig. 23.
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