CHAPTER IV
RESULTS

The Effect of Intravenous ALK, 3a- dihydrocadambine, on Systemic Blood
Pressure and Heart Rate,

An IVinjection of the ALK (3a-dihydrocadambing) in various doses,
0.8,1.6, 3.2, 6.4,16.0, and 24.0 mg/kg B.W., caused dose-dependent reduction
Inboth systolic and diastolic blood pressure(Figure 5,6,7). In terms of time-
action, AP, aswell as systolic and diastolic blood pressure began to fall
Immediately after injection and the peaks were always reached by 40
seconds after injection (Figure 5,8, Table 4). These effects were still evident
about 30 minutes and then returned to base line. The corresponding
values of the decreasing effect at each dose in percentage averaged were
419 + 101, 580 + 086, 17.06 £ 152, 26.46 £ 282, 25.65 + 297 and 24.56 +
483 for systolic blood pressure; in case of the diastolic blood pressure,
values attained were 1303+ 1.11,18.61 £ 166, 25.76 £ 1,05, 4319 + 332,
3949 + 489 and 37.03 £ 4.53indoses ranging from 0.8to 24.0 mg/kg B.w.
(Table 1,2 and Figure 6,7). However, using student's paired {- test to
analyze these data, significant reduction in systolic, diastolic and also
MAP were observed inevery doses when compared to those base-line
measurements (Table 1,23 Figure 6,7).

The placebo injection of 10%PEG in NSS intravenously
evoked no significant systemic change (Table 4andFigure ).

In Table 5, heart rate was also decreased initially by IV ALK and
then followed by increasing when the maximum hypotensive effect was
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Figure 5. Changes in arterial pressure atbase line after intravenous
administration of ALKin various doses 0.8,1.6, 3.Z 6.4.andl 6.0 mg/kg.



DOSE  NUMBER

OFALK  OF
i (Tgkg)  ANIMAL  BEFORE ALK
0, g 166341253

116 0 12015
2 1 6%
|64 8 10363708
1 60 8 155+UR
U 13681

SYSTOLIC BLOOD PRESSURE

(mmHg)
AFTER ALK DECREASE

12125 - 1187
10620 + 1059
9260 + 570
7600 £ 549
9425 + 1229
100.38 + 641

538 + 139
6.90 £ 125
1890 £ 185
2163 +341
3100 £ 43/
36.25 £ 997

"DECREASE
1419 + 1009
1580 + 086" **
1706 £ 1529
2646 + 287
12565 £ 297
12456 + 483 |

Table 1, Decreasing effect of intravenous ALKon systolic blood pressure in
anaesthetized tree shrews, Values represent themeant .EM.

Significant symhols: **** <0,006)

paired {- test,

***x ) < 0,0005, Student's
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1 DOSE  NUMBER DIASTOLIC BLOOD PRESSURE

10FALK  OF (mmHg)

I (mgkg) ANIMAL BEFOREALK AFTER ALK  DECREASE  %DECREASE

08 8 298848  5200+£417 7881093 1303 £ LI0O* |
16 10 6540840 5360+772 1180136 1861 £ leoeo
32 10 7470784 580742 16501065 576 + 105

n r 1 8 DLB£5I1 2925 £371  2213£349 319 + 3o

8§ T3 H13+1066 2113+373 3949 £ 4Gy

24U 8 1825802  490£628 2025155 3703 + 4530

Table 2 Decreasing effect of intravenous ALK on diastolic blood pressure in
anaesthetized tree shrews. Values represent the mean + SE.M.
Significant symbols: ***** < 0,0005, Student's paired t - test.
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i DOSE NUMBER MEAN ARTERIAL PRESSURE |
|OFAK  OF (o) J
mgky) ANIMAL BEFOREALK AFTER ALK  DECREASE  CADECREASE |
08§  TW506  TLOO+4H  G6L+0) 83 + 0
0 U0 TEI+BB 8050 1066 ¢ L0 |

2 10 GRS 66G5H  B(R.0T 1897« LB

64 8 6679+598  4483£30 8% .38 AU + 206 |
160 8 N9 +1279  6215: 1076 284 .34 RPB £ 3637 |
240 8 0r73+818 66131609  3L60£68 3115 + 4]

Table 3, Decreasing effect of intravenous ALK on mean arterial pressure in
anaesthetized tree shrews, Values represent the mean 5. EM.
Significant symbols: ***** [7< 0,005, Student's paired /-test.
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Figure 6. Dose-dependent decreases in systolic, diastolic and mean
arterial pressure produced by intravenous administration of ALK
Tne ordinate scale is percent decrease in arterial pressure; the
abscissa scale is dose of ALKinmg/kg B' . Standard errors of

the mean are indicated on each histogram.

Significant symbols : **** < 0.005
*xxkk AK0,0005, Student's paired -test
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Figure 7, The concentration response curves for hypotensive effect
after intravenous administration of ALK0.8,1.6, 32, 64, 16.0and
240 mg/kg Bw. The ordinate scale is percent decrease in arterial
pressure; the abscissa scale is dose of ALk inmg/kg B.w. Values
represent the mean = S.E.M.



DOSEQFALK
(mglkg)

00 (10% PEG)

SYSTOLIC p.

DIASTOLIC p.

MAP

32

SYSTOLIC p.

DIASTOLIC p.

MAP

64

SYSTOLICP.

DIASTOLICP.

MAP

Table 4 Comparison of the percent changes in arterial pressure produced by intravenous ALK 0.0

%CHANGE IN ARTERIAL PRESSURE AFTER ALK ADMINISTRATION

0.6 min

-1.10i0.75
-2.0512.07
-1.78+1.03

-10.17£1.35
-28.521320
-18.8712.07

-10.94+6.56
-31.0719.67
-20.89+8.00

1 min

1.0011.63
-3.70+1.83
-2.38il.71

-10.52+1.52
-21.48+3.26
-18.63+2.25

-14.6845.73
-33.5818.77
-23.8916.77

2 min

0491099
-3.55i4.04
2174194

13.230.92
-22.7313.41
-17.75+2.59

-18.6913.28
-23.9118.41
-20.1214.62

3min

-1.7911.38
-4.2813.04
-3.0311.98

-12.1612.15
-16.5813.39
-14.3112.64

-16.88+4.91
-16.0919.19
-16.1316.66

Hmin

-1.4011.58
-3.38+3.45
-2.45+2.10

40.3312.02
-12.3712.56
-11.2612.19

-14.0815.36
-13.4417.57
-13.581629

10 min

1.0113.08
1531449
1.8213.52

-1028+1.99

8.1312.77
9.4812.17

-13.8511.44
-11.2816.29
-13.6914.69

(10% PEG), 3.2 and 6.4 mg/kg as function of the time. Values represent the meanz S.E.M.

20 min

5.6015.59
0.7313.79
2.6714.39

9.94+3.14
-1.6812.36
-8.7612.53

-13.3212.13
-1.82i5.22
-10.8113.57

[



%decrease from control

time (min )

40 -
-10 0 10 20
10 = 1 X 1 . 1
0 -
10
20 -
30 :
—* systolicp.
mEmeS . sdiastobiep.
-404 ®-"*  mean arterial p.

Figure 8. Representative experiment depicting the changes in
systolic, diastolic and mean arterial pressure atbase line (< 0min)
and for 0-20 min after intravenous 10%PEG (top panel) and ALK
3.2mg/kg in 10%PEG (bottom panel) administration, Values
representthe meanz .EM.
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observed. However, the statistically significant decreased was found in the
dose 32 and 64 mg/kg at initially hypotensive effect. Where as at the
higher dose, 16.0 mg/kg, the heart rate increased significantly from control
(student's paired t- test, /x0.0S).



DOSE OF HEART RATE (BEATS/MIN)

ALK (mg/kg) CONTROL INITIAL %CHANGE MAXIMUM %CHANGE
20%PEG 315.00 £ 10.25 312.00 £ 14.69 -1.08 £ 181 329.50 £ 20.65 5.05+3.28
U8 370.00 £ 50.00 358.50 * 43.50 2% 113 372.00 +42.00 087 £2.27
16 301.50 + 13.50 29350 £11.50 -2.65 £ 0.5 299.00 £11.00 0.719 £0.79
32 292.86 + 24.46 284.57 £ 24,56 297£068 * 29743+ 2473 221+ 097 *
6.4 370.00 + 28.57 361.20 + 27.52 233£0% * 36240+ 2201 115257
16.0 402.00 + 36.49 412.00 £ 36.72 253 £ 057 * 422.00 + 34.87 5.14+09 *
24.0 388.00 + 26.46 398.00 £ 26.C0 262+ 108 413.00 + 21.17 6.46 + 2. 82

Table 5. The effect of intravenous ALK in various doses on heart rate in anaesthetized tree shrews.
Values represent the mean £ S.E.M. Significant symbol: */>< 0,05, Student's paired/-test

INITIAL =at initial hypotensive effect of X\K

MXAXIMUM =maximum hypotensive effect of XK
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The Effect of Intra.c3rebroYentrlcular ALK 3a - dihydrocadambine, on
Systemic Blood Pressure and Heart Rate.

The effects of intracerebroventricular ALK (3cc-dihydrocadambing)
in various doses 04, 0.8, 1.6 and 32 mg/kg B.w. on AP were shown in
Figures 9and 10. The decreasing effect was observed inboth systolic and
diastolic blood pressure. Nearly about 20 minutes after injection Is the
time at which the peak effect of ALK was observed following VENT
administration (Figure 9,11 and Table 9. The corresponding values of the
decreasing effect at each dose in percentage averaged were 28.30 £ 4.99,
2394593 2644 +3.77 and 24.32 + 406 for systolic blood pressure; in
case of the diastolic blood pressure values attained were 29.62 £ 8.33,
2396+ 6.27,2652 = 421 and 26.78 +4.14 in doses ranging from 04 to 32
mg/kg BW. (Table 6,7 and Figure 10). When comparing these data to those
base-line measurements, significant reduction in systolic, diastolic and
also MAPwere observed inevery doses (Table 6,7,8 and Figure [OHpaired {
-test). However, in Figure 10 and Tables 6,7, it was also found that the
placebo injection of 20% PEG aCSF intraventricularly itself evoked
significant systemic change, as well as systolic and diastolic blood pressure
(P< 0,005, paired f-test ). While the peak effect was observed about 10
minutes after injection(Table 9 Figure 11).

The effect of VENT doses of ALK on heart rate was shown in Table 10. The
decreasing effect was observed and the peak were reached about 10
minutes in the placebo group, while, in doses of ALK its were reached about
20 minutes after injection. When these data were analyzed by using the
student's paired t- test, significant reduction Ip< 0.05) in heart rate were
observed almost in every doses except the dose of 16 mglkg 3. ..
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Figure 9. Changes of arterial pressure at base line after intra-
ventricular administration of ALK in doses 0.0 (20% PEG),
0.8and 3.2mglkg.
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DOSE ~ NUMBER
OF ALK OF
(mgl/kg) ANIMAL

| 20%PEG 5
104 5
j 08 5
116 5

I

t It

3

BEFORE ALK
94.60 + 20.05
125.20 £ 15.15
145.80 + 16.39
117.40 £ 11.97
129.20 + 10.83

SYSTOLIC BLOOD PRESSURE

(mmHg)
AFTER ALK DECREASE
75.80 + 17.24 18.80 + 3.87
89.40 £ 11.17  35.80 +7.89

110.60 +13.26 | 3520 +1023

85.00 £ 6.24
97.20 £ 9.97

1 32.40 £ 6.65
32.00 £ 6.36

"DECREASE
20.66 + 2.58%***
28.30 £ 4.99%*x

23.94 + 593+**
26.44 + 3T7HR*x
24.82 £ 4.06%**

Table 6, Decreasing effect of intraventricular ALKon systolic blood pressure
Inanaesthetized tree shrews. Values represent the mean + S.EM.
Significant symbols: *** p < 0.01; **** ) < 0,005 Student's paired t- test.



1 DOSE

| OF ALK OF

I frng/kg)

1 20%PEG 5
5

! 5
5

[ 5

NUMBER

ANIMAL BEFORE ALK

42.40 £6.37
66.60 + 10.70
64.00 + 6.72
57.40 £ 6.57
74.40 + 9.39

i

DIASTOUC BLOOD PRESSURE

(mmHg)
AFTER ALK DECREASE
31.00 £ 6.39 11.40 £ 225
49.00 +10.77 17.60 £ 3.20
4920 £ 6.94 14.80 + 3.95
4220 547 15.20 £ 2.48
55.60 £ 9.06 18.80 £ 263

%DECREASE

28.34 + 6.20%**
29.62 + 8.33**
23.96 + 6.27***
26.52 + 4210
26.78 + 414%**

Table 7. Decreasing effect of intraventricular ALK on diastolic blood pressure
Inanaesthetized tree shrews. Values represent the mean+ .EM.
Significant symbols; ** p< 0.025;** p< 0.0L; **** p< 0.005, Student's

paired {- test.



DOSE  NUMBER MEAN ARTERIAL PRESSURE

OFALK  OF (mmHg)

(mgky) ANIMAL BEFOREALK AFTERALK  DECREASE  DECREASE

PEG 5 ORIl SOMOST 13864246 2436 +AIoe
04 5 BIM20L  BGHOE  2366+40  BBhEGIPm
08 5 Q164960 60684869 2L584590 2386 BOI
16 5 T8 SAl5% 006RTL 2650i A
32 5 066941 69481910 23181376 580+ 39

Table 8 Decreasing effect of intraventricular ALKon mean arterial pressure
Inanaesthetized tree shrews. Values represent the mean + s.e. m.
Significant symbols; ***/»< 0,01;****/» < 0,005; Student's paired /-test.
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Figure 10. The mean of percent decreases in systolic, diastolic and
mean arterial pressure produced by intraventricular administration
of ALK The ordinate scale is percent decrease in arterial pressure;
the abscissa scale is dose of ALKinmg/kg B.w. Standard errors of
the mean are indicated on each histogram.
Significant symbols :**  pC 0.025

:*** A<0.O].

P*R% 0< 0,005, Student's paired /-test



DOSEOFALK
(mg/kg)

0.0(10% PEG)

32

SYSTOLIC p
DIASTOLIC p.
MAP

SYSTOLIC p.
DIASTOLIC p
MAP

%CHANGE IN ARTERIAL PRESSURE AFTER ALK ADMINISTRATION

0 min

0.00
0.00
0.00

0.53 +0.53
1713 4173
1.08 £1.08

1 min

3.20 +0.46
8.97 1251
5.93 +1.03

1.38 £0.49
3.13 +2.28
2.53 +1.33

3min

11.60 +346
1847 £10.23
14.90 +6.69

190 £1.71
0.45 +1.63
8.66 +1.17

5 min

14.35 1281
2058 18.29
17.33 £543

17.95 +307
2033 £3.62
19.18 +313

10 min

18.06 +2.92
2050 £/.16
19.22 +4.67

28.10 £2.23
30.40 £3.42
2957 £2.23

20 min

1340 +4.30
1505 16.40
14.28 +4.02

31.80 £3.65
35.87 £0.25
34.06 +4.44

30min

1.23 1362
5.33 +3.00
6.43 £0.57

26.37 £1.62
28.53 361
2150 £2.73

Table 9. Comparison of the percent changes in arterial pressure produced by intraventricular ALK 0.0
(20% PEG) and 3.2 mg/kg as function of the time. Values represent the meant S.E.M.
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Figure 11, Representative experiment depicting the changes in systolic,
diastolic and mean arterial pressure at base line (< 0min) and for 0-30 min
after intraventricular 20%PEG (top panel) and ALK 32 mg/'kg in 20% PEG
(bottom panel ) administration. Values represent the mean £ s.E.m.



DOSE OF HEART RATE (BEATS/MIN)

ALK ( g/kg) CONTROL dmin. %CHANGE  15min  %CHANGE 25min %CHANGE
20%PEG 326.06 £17.64 318001917 2294396 332001173 2331649  344.00+4.00 10471283
04 368,001 26.23 336.00£30.19 -8.8812.49 * 324.00+30.19 -12.221 183* 328.67128.39 -10.8711.50*
08 302001 3200 35067+1852 -1006£3.64 324004693 -1654+4.98* 327.33116.34 -15.1619.14
16 365.001 500 329.00+19.00 -9.76:6.46 297.00+27.00 -18.52+ 852 302.0022.00 -17.1617.16
32 380.00 £10.00 320.00H0.00 -15.8010.42% 285.00115.00 -25.0611.98* 305.00125.00 -19.8514.47*

Table 10. The absolute values and the percent changes of heart rate before and after intraventricular
administration in various doses of ALK, Values represent the mean £ S.E.M. Significant symbol: *p<
0.05, Student's paired /“test.
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The Hypotensive Effect of Intravenous ALK 3a-dihydrocadambine,
during FN Stimulation.

Figure 12, shows the fastigial pressor response during FN
stimulation with the exploratory stimulus consisting of 0.1 mS in duration,
at a frequency of 50 Hz and stimulus current of 0.15 mA It resulted in
significant increase in hoth systolic and diastolic blood pressure (Table 11)
which began to elevate within 2-3seconds of the onset of the stimulus, and
then rised rapidly to a peak. During the stimulation continued, the APwas
sustained and rapidly declined to control level after the stimulation was
terminated.

The effect of ALK 3ct-dihydrocadambine, on FPR when the AP
was sustained during FN stimulation were shown in Figure 13and Table 111
It was found that after ALK injection, the AP decreased immediately. There
were statistically significant decreases after the dose of ALK 3.2 mg/kg and
also the most effective dose 6.4 mg/kg were administered, when the
changeable values of AP were compared to the AP during FN stimulation
before administration of ALK (/>0.Qp) (Table 10).

Furthermore, when compared the hypotensive effect of the ALK
during basal AP toduring FPR at the same dose, there were no significant
systemic  change between them. Exceptin systolic blood pressure of the
dose 32 mg/kg [p< 0,05, unpaired/-test) (Figure 14and Table 12,13,14).



Figure 12 Fastigial pressor responses during FN stimulation. The
exploratory stimulus consist of duration 0.1 mS, frequency 50 Hz
and stimulus current 0.15 mA
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Figure 13. Records showing fastigial pressor response in anaesthetized
tree shrews (top panel) and its attenuation by intravenous ALK 64 mg/kg
(bottom panel).



DOSE OF

ALK (mg/kg) ANIMAL
SYSTOLIC p.
32 5
04 5
DIASTOLICP.
32 5
04 5
MAP
32 5
04 5
Table 11, Com

3.2and 6.4 mg/

NUMBER OF

CONTROL

124.00i8.67

70.6010.13
1740242

84.94+11.35
92.96+4.35

Significant symbols

arTERIAL PRESSURE (MMHQ)

STIMULATE

156.60i4.28

93.0046.59
108.4015.66

109.3249.79
124 4613.75

INCREASE

11360 1 1455 1420011765 2840 £ 819

32.60£6.12

22404415
31.00£/.61

24.38+4.91
31.506.78

~“"INCREASE

21.68 +9.98*
27.9616.68**

42.40+19.21*
41.02110.38***

35.18114.05*
35.32+8.84**

<05; ***[1< 0.01, significant increase from normal control
** |P<0.005,***** n < 0.0005, significant decrease from stimulate control

AFTERALK

126.80115.00

130.2017.78

72.60i6.73
70.20+9.55

01.3419.14
90.2018.16

DECREASE

132012.71
24.60i4.63

204012.01
38.2015.67

17.9811.45
342615.30

%DECREASE

8.9810. /5%
17,0613 277

22,3412 48+
36.0816.08****

16,7011 34
27.9414.82%+*

arison of the effect of FN stimulation on arterial pressure and the effect of intravenous ALK
g during FPR. Values represent the mean + S.E.M.,
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NUMBER  SYSTOLIC BLOOD PRESSURE (mmHg)

| TREATMENT OF BEFORE ~ AFTER %
| ANIMAL ALK ALK DECREASE
ALK 32mg/kg 10 154650  R6M57B  17.06il.52
ALK 32mg/kg 5 140041765  12880+1500  898i0.75*
DURING (113.60il4.55)
FN STIMULATION
| ALK 64mglkg 8 10363+708 76006549 26.46i2.8
1 ALK 64mglkg 5 1560+428 13024778 17.061327
1 DURING (124.004867)

1 FN STIMULATION

Table 12 Comparison of the effect of intravenous ALK on basal systolic
blood pressure and during FN stimulation at doses 3,2 and 6.4 mg/kg
(mean+s.EM,). Numbers in parentheses represent systolic blood
pressure before FN stimulation, * =significantly different (p < 0,05) from
basal blood pressure group, Student's unpaired {-test.
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NUMBER | DIASTOLIC PRESSURE (mmHg)

i TREATMENT OF  BEFORE  AFTER %
ANIMAL ALK ALK DECREASE
| ALK 32mglkg 0 AT WL 5T
ALK 12 mglkg 3 QMR TEH6TS 2
1 DURING MEHGL) i
1 FN STIMULATION
ALK 64mg/ kg g SLBEY BB B18Y 1
1 ALK 64mglkg 5 1840566 7008055 308+08
1 DURING (T140240) |
| FN STIMULATION

Table 13, Comparison of the effect of intravenous ALk on basal diastolic
blood pressure and during FPR at doses 3.2and 6.4 mg/kg (mean
+s.EM.J. Numbers in parentheses represent diastolic blood pressure
before AMIstimulation.
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NUMBER DIASTOLIC PRESSURE (mmHg)

!

1

| TREATMENT OF  BEFORE  AFTER 0t

{ ANIMAL ALK ALK DECREASE
ALK 32 mglkg 0 BL6%5N  6hG6HM  18ITHLIS
ALK 32 mglkg 5 103979 994 16THY

1 DURING (4% +11)

1 FN STIMULATION

1 ALK 64mglkg 8 BIH5%  MBBY U6
ALK 64mglkg 5 D4R N2HBI6 7MY
DURING (.9%64.3)

1 FN STIMULATION

Table 14. Comparison of the effect of intravenous ALK on basal mean
arterial pressure and during FPR at doses 3.2 and 6.4 mg/kg (mean

+ .EM.). Numbers in parentheses represent mean arterial pressure
before FM stimulation.
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Figure 14. Comparison of the effect of intravenous ALK on basal blood
pressure and during FPR at doses 3.2 mg/kg (top panel) and 6.4 mg/kg
(bottom panel). Standard errors of the mean are indicated on each
histogram. * : Significant difference [ < 0,05)
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