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Chapter 4

Results.

In the present study the effects of stimulation of opioid receptors by
morphine and their blockage by naloxone of the response of the isolated rat
phrenic diaphragm preparation to repeated stimulation by supramaximal shocks

at a rate of 1/sec were studied.

GROUP I :

The effects of stimulation of opiate receptors by morphine and their
blockage by naloxone on the response of the isolated rat phrenic

diaphragm preparation bathed in normal krebs solution.

Control experiments (n = 5)

The results are shown in table (1). It can be observed that the mean
height of the direct contraction at the onset of the experiment was 5.2=1.03
cm. The mean height of the.indirect contraction at the onset of the experiment

was 4.2=1.32cm. The percentage ratio between the indirect and direct response

(1/D%) was 79.8=11.36.

After quarter of an hour rest in normal krebs solution the mean values
of the direct and indirect responses became 4.6=1.04cm and 3.6= 0.83cm
respectively. The 1/D% was 78.3=8.19. As observed froﬁ table (1) there was 4
significant decrease in the direct response (P < 0.01) and N.S§. decrease in

the indirect. The I/D& was not changed.

After repeated stimulation for 1/2h (at the end of experiment) the mean

50



values of the three studied parameters (direct, indirect & I/Dy) were
240, 77cm, 1+0.5cm and 50*11.95 respectively. There was a significant decrease
in the three parameters studied compared with the corresponding values at

anset (P < 0.0005, < 0.0005 & < 0.00005 respectively) (table (1)).
Figure (1) represents one of the experiment done in this study group.

The effect of morphine.

At istoberecalled that the doses of morphine tried were 0. 2mg%,
0.5mg% and 1.0mg%.

Table (2) represents morphine subgroup at a dose 0.2mg% . It included
five experiments. It can be observed that the mean height of the direct
contraction at the onset of the experiment was 6.0+0.6 cm. The mean height of
the indirect contraction at the onset of the experiment was 4.0+£0.72cm. The

I/D% was 66.056.76.

After quarter of an hour rest in normal krebs solution in presence of
morphine (0.2mg%) the mean values of the direct and jndirect responses became

5=0.92cm and 3.7+0,64cm respectively. The I/D% was 74.0+5.33.

After repeated stimulation for 1/2h (at the end of experiment) the mean
values of the three studied parameters (direct, indirect & I/D%) were

1.320.51cm, 0.5+0.27cm and 38.5+18.55 respectively.

Figure (2) represents one of the expefiments included in morphine

subgroup at a dose 0.2mg%.

Table (3) represents morphine subgroup at a dose 0.5mg% . It included
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five experiments. It can be observed that the mean height of the direct
contraction at the on_set of i;he experiment was 3.9+0.87 cm. The mean height of
the indirect contraction at the onset of the experiment was 2.7+0,72cm. The

I/D% was 69.2+5.0.

After quarter of an hour rest in normal xrebs solution and morphine
(0. 5ma%)} the mean values of the direct and indirect responses became
3.430.75cm and 2.6+0.5cm respectively. The I/D% was 76.5+6.23, As seen from
this table the direct response was significantly decreased (P<0.01) compared
with the corresponding value at onset, the 1/D% was increased (P<0.02) and the

indirect response was not changed.

After repeated stimulation for 1/2h (at the end of experiment) the mean
values of the three studied parameters (direct, indirect & I/D%) were

1.940.45cm, 0.8+0.46cm and 42,1%20.89 respectively.

Figure (3) represents one of the experiment included in morphine subgroup

at a dose 0. 5mg%.

Table (4) represents morphine subgroup at a dose 1.0mg%. It included
seven experiments. It can be observed that the mean height of the direct
contraction at the onset of the experiment was 3.1%0.84 cm. The mean height of
the indirect contraction at the onset of the experiment Wwas 2.4+0,.56cm. The

I/D% was 79.2%12.79.

After quarter of an hour rest in normal krebs solution and morphine
(1.0mg%) the mean values of the direct and indirect responses became

3.0=0.59cm and 2.440.51cm respectively. The I1/D% was 80+5.21. As seen from
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this table these values are not different from the values at the onset of the

experiment.

After repeated stimulation for 1/28 (at the end of experiment) the mea:
values of the three gstudied parameters (direct, indirect & 1/D%) were
1.5+0.35cm, 0.5%0.28cm and 33.3+17.08 respectively.

Figure (4) represents one of the experiments included 1in morphine

subgroup at a dose 1.0mg%.

Table (5) represents a comparison between the mean values of the three
studied parameters in the control group carried out in normal krebs solution
and the corresponding values in morphine subgroups. As observed, there was no.
gignificant diffarence in the direct and indirect response petween morphine
(0.2ng%) and control at the onset of the experiment. However, the I/D% was

less than the corresponding value in the control group (P<0.05).

As also observed both the direct and indirect responses in morphine
subgroup at & dose 0.5mg% were non significantly less than the corresponding
values in the control group. Both the direct and indirect responses in
morphine subgroup at a dose 1.0mg% were significantly Jess than the

corresponding values in the control group (P<0.005 & <0.01).

As seen from this table, the jnvestigated dose of morphine (0.2mg%) shows
no significant difference in the direct and jndirect responses as compared
with the control group after 15min. rest and at the end of the experiment
j.e., morphine at a dose 0.2mg% had no effect on the response of the

jsolated rat phrenic diaphragm preparation bathed in pormal krebs solutian.
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Table €12 :The response of rat phrenic diaphragm preparation bathed

in normal krebs solution to repeated stimmnlation at a rate 1l/sec.

[Exp.| Height of Height of Height of . |
No. | Contraction I/D% Contraction I/D% Contraction 1/D% | Time
7 at onset after 1/4h. at end
direct| indirect Jirect| indirect direct| indirec

11 3.9 .6 |66.7) 291 2.3 79.3 1 1.0 0.4 | 40.0

2| 4.8 3.6 |75.0| 4.5| 3.6 80.0 | 1.9 0.8 | 42.1 | 14

;! 58 | 56 l966| 49| 44 89.8| 2.3 | 1.6 | 696 2

4| 5.0 3.8 |76.0} 5.2 3.5 167.3] 3.1 1.4 | 45.2

51 6.6 56 lgasl 56| 42 750 1.8 0.7 | 38.9
Wean| 5.2 77 758 4.6| 3.6 |73 7.0 1.0 50
511,026 | 1.323 |11.36}1.083 5533 | 8.186] 0.766| 0.502 11.95

515459 | 0.592 |5.081[0.465 5365 1 3.661] 0.343| 0.225 5. 342

T ' 3.39 12.17 731673 | 6.2 8.4

P< 0.01"\ N.5. | N.S. _0005"| 0005 .00005

» Significant decrease compared with the corresponding value at the onset
of the experiment.
1 = ipndirect response
D = direct response
Table (2) :The response of rat phrenic diaphragm preparation bathed in

npormal krebs cplulion to fepeated stimulation at a rate 1r7sec in

presence of morphine C0.2mg¥)

‘Txp. Height of Height of Height of
No. | Contraction I/% Contraction I/D% Contraction I/D% | Time
at onset after 1/4h. at end
direct indirect direct indirect direct] indirect
1 5.6 3.3 58.9 4.6 3.3 71.7 1.0 0.5 50.0
2 6.0 3.7 61.7 5.0 3.4 68.0 1.0 0.3 30.0 __I_h
31 63 | 40 635, 5.0 2.7 |74.0) 1.2 | 0. 8.3 %
4 6.9 5.2 75.4 6.5 4.8 73.8 2.2 0.8 36.4
5 5.4 3.8 70.4 4.0 3.3 82.5 1.1 0.6 54.5
Mean| 6.0 4.0 66.0 5.0 3.7 74.0 1.3 0.5 38.5
5.D.10.596 . 718 6.762| 0.923 0.636 5.329| 0.510 0.274 18.55
—
]S.E.\O.ZG? 0.321 3.024} 0.413 0.285 2.383 0.228 0.122 i8.297 B




Tableca):Theresponseofrat1ﬂwenicdiaphragmpreparationbathedin
normal krebs golution to repeated stimulation at a rate 1/7sec in

presence of morphine CO. Smg¥d
,EXp.,Height of Height of I Height of
| No. \ Contraction | 1/D% | Contraction '\ 1/D% \Contraction {I/D% ‘Time‘
| | after 1/4h. at end \
direct] indirect

| af onset
direct indirect

# Significant difference compared with the corresponding value at the onset

of the experiment.

Table (4) :The response of rat phrenic diaphragm preparation bathed in

normal krebs golution to repeated stimulation at a rate 1r/7sec in

presence of nmorphine C1.0mg¥d

.lHéight of Height of

~ \ contraction 1/D% Contraction

at onset after 1/4h. at end
Fdirect| indirect

31.6
5.9
1.0 k55.6
0.5
5.283 |17.08




Table (5): Comparison between the mean values * S.D. of the three studied

paramcters in the control group carried out in normal krebs solution and

the cerresponding values in morphine subgroups.

‘\! At Onset After 15 Min. Rest A% End of Exp-
Group
pirect | Indirect /D% pirect | Indirect 1/0% Direct | Indirect /D%
Control s 71.03| 4.2¢1.32| 79.8=11.36; 4.6=1.04] 3.620.83 28.348.2| 2 =0.77| 1.0+0.5 | 50%11.95
Herphine 0.6 | 4=0.72 | 66=6.76 | 5%0.92|3.7+0.64 74 +5.33] 1.3+0.51} 0.5=0.27| 38.5%18.6
(0. 2p8%) r ! 151 0.3 2.33 0.64 0.22 | 0.98 1.7 1.95 | 1.17
p¢ NS N.S. 0.05 N.S. N.S. | N.S. N.S. N.S N.S.
| Merphine 3 920.67] 2.7%0.72] 69.225.0 | 3.420.75 2.640. 26 5%6.2| 1.9=0.45) 0.8=0.,46] 42.1%20.89
(C. 5mg%) r 206 )l 233 ) 191 | 209 4 23 0.39 | 0.25 | 0.66 | 0.73
p¢ | N.S. N.S. N.S. N.S. 0.05 | N.5. N.S. N.S. N.S.
Nocpiie 5 120.84] 2.420.56| 79.2=12.79| 3<0.59 | 2.4=0.31 205,21 | 1.520.35' 0.5=0.28| 33.3%17.08
(1.0m83 r | 3.9 3.27| o008 | 3.4 3.15 | 0.44 1.54 | 2.21 | 1.87
| pc| o0.005| o.01 | NS 0.01 0.02 | N.S. NS | NS NS
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Fig.(3) : The Response of Rat Phrenic Diaphragm Preparation Bathed in
ine (0.5mg%).
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The effect of naloxone on the response of the jsolated rat phrenic
diaphragm preparation bathed in normal krebs solution.

It is to be recalled that the doses of naloxone tried were 0.01mg%,
0.02mg% and 0. 04mg%.

Table (6) and figqure (5) represent naloxone subgroup at a dose 0.01mg%
It included five experiments. It can be abSeﬁed that the mean height. of the
direct contraction at the onset of the experiment was 3.8+0.82cm. The mean
height of the indirect contraction at the onset of the experiment was
2,7+0,38cm. The I/D% was 72.6+10.54. After quarter of an hour rest in normal
krebs solution in presence of naloxone (0.01mg%) , the mean values of the
direct and indirect responses became 3.6+1.65cm and 1.7+0.26cm respectively.
The I/D% was 56+26.15. As seen from this table the indirect responsé was
.significantly decreased (P<0.005) compared with the corresponding value at the
onset, the I/D% was non significantly decreased; the direct response Wwas not

affected.

After repeated gtimulation for 1/2h (at the end of experiment) the mean
values of the three studied parameters (direct, indirect & 1/D%) were 2.6*1.14

cm, 0.2%0.12cm and 8.5 =4.09 respectively.

Table (7) shows the subgroup done to study the effect of naloxone at a
dose 0.02mg% on the response of rat diaphragm preparat.ian. 1t included five
experiments. It can be cbserved that the mean height of the direct cantraction
at the onset of the experiment was 5+1,16cm. The mean height of the indirect
contraction at the onset of the experiment was 3.4*0.59011!. The I/D%¥ was

69.5+10.03.
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After quarter of an hour rest in normal krebs solution and naloxone
(0.02mg%) , the mean values of the direct and jndirect responses became

4.421.41cm and 3.0+0.61cm respectively. The I/D% was 70.8+15,054 -

After repeated stimulation for 1/2h (at the end of experiment) the mean
values of the three studied parameters (direct, jndirect & 1/D%) were 1.8%0.58

cm, 0.4%0.2cm and 18.2*8.24Zre5pect1'vely.

Figure (6) represents one of the experiments included in the naloxone

subgroup at a dose 0.02mg%.

Table (8) and figure (7) represent naloxone subgroup at a dose 0.04ng%.
It included five experiments. It can pe observed that the meal height of the
direct contraction at the onset of the experiment was .3.7*1.4401!!. The mean
height of the indirect contraction at the ocpset of the experiment was

2.7+0.93cm. The I/D% was 73.1+6.874 -

After quarter of an hour rest in pormal krebs solution the mean values of
the direct and indirect responses  became 2.7+1,02cm and 2.2%0. 93cm
respectively. The 1/D% was g1.7#15.211. As seen from this table both the direct
and jndirect responses were sign.ificantly decreased (P<0.05 & <0.001
respectively) compared with the corresponding values at the onset, the I/D%

parameter was not changed.

After repeated stimulation for 1/2h (at the end of experiment) the mean
values of the three studied parameters (direct, indirect & I/D%) were 1.5%0.91

cm, 0.4%0.27cm and 22.7=13.9zZrespective1y.

Table (9) represents a comparison between the mean values of the three
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studied parameters in the control group carried out in pnarmal krebs sclution
and the corresponding values in naloxone subgroups. As observed both direct
and indirect parameters in naloxone gubgroup at 2 dose 0.0lmg¥ were
significantly ]ess than the corresponding values in tHe control (P<0.05) at
the onset. As also observed from table (9), there was no significant
difference in the three studied parameters (direct, jndirect & I1/D%) between
naloxone subgroup at a dose 0.02mg% and the control at the onset of the

experiment.

Using naloxone at a dose 0.04mg% as seell from table (9) there was no
gignificant difference in the direct response between paloxone subgroup
(0.04mg%) and control at the onset. However, as observed the jndirect response
in naloxone subgroup at this dose was non sig‘nificantly less than the

corresponding value in control at the onset.

The jnvestigated dose of naloxone (0. 02mg%) shows no significant
difference in the three gtudied parameters compared with the control after 15
min. rest bathing in normal krebs solution. At the end of the expe.r.i‘ment,
there was no significant difference in the direct response between naloxone
(0.02mg%) and control. A§ observed naloxone (0. 02mg*) decreased the indirect
response (P<0.05) at the end, the I/D% was significantly decreased (P<0.001)
(table 9). It is thus concluded that naloxone at a dose 0.02mg% decreased the
indirect confractz‘on of the diaphragm bathed in pormal krebs solution at the

end of experiment.

As also observed naloxone at the large dose (0.04mg%) decreased the
direct contraction (P<0.02) after 15 min. rest as compared with the control

group. However, at the end of the experiment _this dose had no such effect.
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Table (6): The response of rat phrenic diaphragm preparation bathed in
normal krebs solution to repeated stimulation at a rate 1/sec in

presence of naloxone (0. 01 mg %)

iExp. Height of \Height of Height of |
No. | Contraction I/D% Contraction I/D% Contraction I/D% | Time
\ at onset after 1/4h. at end

jrect] indirect direct| indirect direct] indirect
l‘ 1] 4.5 3.2 71.1 3.0 1.5 50.0 1.7 0.2 11.8

‘ 21 3.7 3.0 81.1 5.5 1.6 29.1 3.2 0.2 6.3 —'l'h
| 3| 48 | 27 |53 s2| 1.8 |36 | 3.8 | 01 261 %

l 41 2.9 2.4 82.8 1.9 1.5 78.9 1.1 0.1 9.1

5| 3.2 2.3 71.9 2.4 2.1 87.5 3.2 0.4 12.5

Mean| 3.8 2.7 72.6 3.6 1.7 56.0 2.6 0.2 8.5
s.D.|0.817 0.384 |10.54 1.648 | 0.255 26.15 1.142| 0.123 4.089

5.5 0.365 0.172 |4.716|0.737 | 0.114 11.69 | 0.511| 0.055 |1.829
T 9,803, 3.91 2.09
i

| P < l N.5.| 0.005 | N.S.

» Significant decrease compared with the corresponding value at the onset
of the experiment.

Table (7): The response of rat phrenic diaphragm preparation pathed in
normal krebs solution to repeated ctimulation at a rate 1/5ecC in

presence of naloxone(o.oamxj

Exp.| Height of Height of Height of
No. | Contraction IL/D% Contraction I1/D% Contraction I/D% | Time
! at onset after 1/4h. at end

direct] indirect direct| indirect direct| indirect

5.3 3.6 67.9 4.3 2.7 62.8 | 2.3 0.4 17.4

1

5| 6.2 | 42 |67.7| 56 co |74 1.9 | 03 |15:8) Ly
3! 20 | 33 |825) 30 26 l|ss.7| 1.8 | 05 278 2

4

5

3.5 2.6 |74.3) 3.0 2.5 |83.31 0.8 0.05 | 6.3
5.8 3.2 |55.2) 6.0 3.0 |s0.0| 2.1 0.5 123.8
Wean| 5.0 57 169.5| 44| 3.9 70.8 | 1.8 0.4 |18.2
5D, |1.16 | 0.585 10.03| 1.408 | 0.612 75.05| 0.581| 0.195 8.239 -
s.E.\o.sz 5262 | 4.485| 0.6297 5374 | 6.731| 0.259 0087 |3.685|-
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TableCB):Theresponsaafrat;ﬂwenicdiaphragmpbeparationbathed1n
normal krebs colution te repeated stimulation at a rate 1/s5ec in

presence of naloxone (o.OAmgx)

Exp. | Height of { Feight of Height of
No. | Contraction I/D% Contraction I/D% Contraction 1/D% | Time
at onset _ after 1/4h. at_end
direct| indirect H indirect direct] indirect
T 3.7 2.5 67.6 3.2 2.4 75.0 { 1.6 0.6 37.5

1

2| 4.9 3.1 63.3 2.6 2.8 107.7 2.7 0.6 22.2
3] 2.4 2.0 83.3 1.7 1.3 76.5 | 0.7 0.2 28.6
4

5

e

5.4 4.0 74.1 4.2 3.4 gi.ol| 2.0 0.5 25.0
2.2 1.7 77.3 1.9 1.3 68.4| 0.5 0.0 00.0

e et ]

riéan 3.7 | 2.7 73.1 2,7 2.2 |81.7 1.5 0.4 22.7

S.D.\1.438 0.931 |6.873 1.019 | 0.930 15.21] 0.914 0.2693 | 13.92

0.417 |3.074]0.456 | 0.415 hsoz 0.409] 0.1204 | 6.224

>55 | 4.67 | 1-16
»

0.05 | 0.001" | N.S.

]

» Significant decrease compared with the corresponding value at the onset
of the experiment.
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Table (9): Comparison between the mean values * S5.D. of the three studied

parameters in the control group carried out in normal krebs sclution and

the corresponding values in Naloxone subgroups.

At Onsetl After 15 Min. Rest At End of Exp.
Group
. Direct | Indirect I/D% Direct | Indirect, I/D% Direct | Indirect; I/D%
Control 5.221.03{ 4.251.32] 79.8=11.36| 4.6=1.04] 3.620.83| 78.328.19 | 2.040.77| 1.040.5 | 50.011.95
Naloxone 2.820.82| 2.720.38| 72.6210.54] 3.6=1.65] 1.740. 26| 56526.14 | 2.6+1.14]0.2=0.12] 8.5%4.09
(0.018%) | ¢ | 230 | 2.43 1.04 1.15 | 4.9 | 1.82 0.98 | 3.46 | 4.35
p¢! o0.05 | o0.05 N.S. N.s. | 0.001 N.S. N.s. | o.01 0.002
Naloxone 5 = 1.16 3.420.59| 69.5210.03) 4.421.41| 3+0.61 |70.8+15.05| 1.820.58| 0.4=0.2 | 18.248.23
(0.02ng%) T | 0.29 | 1.2¢4 | 1.52 0.26 1.31 0.98 0.47 | 249 | 4.9
* o+
P | NS N.S. N.S. N.S. N.S. N.S. N.s. | 0.05 | o0.001
Naloxone 3. 72144 2. 720.93| 73.1=6.87 | 2.7=1.02} 2. 220,93\ 81.7%15.21] 1.5=0.91| 0.4=0.27| 22.7=13.92
(0.04ng2) | 1 1.9 {2.07 )| 1.13 2.91 | 2.52 | 0.44 0.94 | 2.35 | 3.45
+
p¢| N.S. | NS N.S. 0.02" | 0.05 A.S. N.S. 0.05 | 0.01

* Significant decrease compared with the control.
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Fig.(6) : The Response of Rat Phrenic Diaphragm Preparation Bathed in
Normal Krebs Solution in Presence of Naloxone (0.02mg%).

Phrenic Diaphragn Preparation Bathed in

Fig.(7) : The pesponse of Rat
e of Naloxone (0.04mg%) -

Normal Krebs Solution in Presenc
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GROUP I1 CAX:

The effects of gtimulation of opiate receptors by mbine and
their blockage by naloxone_oi the response of the isolated rat Ehre.nic

diaphragm prepar

ation bathed in various calcium _ions concentrations

in the krebs solution.

According to Ca2+ concentrations in the krebs, this group included

Group IT(A)-1 :

Group II(A) -2 :

Group II(A) -3 :

Group II(A)-4 :

This group demonstrates the effects of stimulation of opiate
receptors by morphine and their blockage by naloxone on the
response of the jsolated rat phrenic diaphragm preparation

bathed in calcium free krebs golution.

This group demonstrates the effects of stimulation of opiate
receptors by morphine and their blockage by naloxone on the
response of the isolated rat phrenic diaphragm preparation

bathed in half normal concentration of calcium in krebs

solution.

This group demonstrates the effects of stimulation of opiate
receptors by morphine and their blockage by naloxone on the
response of the isolated rat phrenic diaphragm preparation

bathed in bathed in double normal concentration of calcium

in krebs splution

This group demonstrates the effects of stimulation of opiate

receptors by morphine and their blockage by naloxcne on the
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GROUP II CA):

The effects of stimuilation of opiate receptors by morphine and

their blockage by naloxone on the response of the isolated rat phrenic

diaphragm preparation bathed in various calcium ions concentrations

in the krebs solution.

According to C‘az+ concentrations in the krebs, this group included

Group IT(A)-1 :

Group II(A)-2 :

Group II(A)-3 :

Group II(A)-4 :

This group demonstrates the effects of stimulation of opiate
receptors by morphine and their blockage by nalcxone on the
response of the isolated rat phrenic diaphragm preparation

bathed in calcium free krebs solution.

This group demonstrates the effects of stimulation of cpiate
receptors by morphine and their blockage by naloxone on the
response of the isolated rat phrenic diaphragm preparation

hathed in half normal concentration of calcium in krebs

solution.

This group demonstrates the effects of stimulation of opiate
receptors by morphine and their blockage by naloxone on the
response of the isolated rat phrenic diaphragm preparation
bathed in bathed in double normal concentration of calcium

in krebs solution

This group demonstrates the effects of stimulation of opiate

receptors by morphine and their blockage by naloxone on the
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response of the isolated rat phrenic diaphragm preparation
bathed in bathed in 4 times normal concentration of calcium
in krebs solution.

Each of the above groups included a control group, morphine subgroups and
naloxone subgroups. '

Group IICAY~1 :

The effects of stimulation of opiate receptors by morphine and their

blockage by naloxone on the response of the isolated rat phrenic diaphragm

preparation bathed in calcium free krebs solution.

Control experiments (n = 7)

The results are shown in table (10). It can be observed that the mean
height of the direct contraction at the onset of the experiment was 4.1%1.17
cm. The mean height of the indirect contraction at the onset of the experiment
was 30.95cm. The percentage ratio between the indirect and direct response
(I/D%) was 73.1%4.97%. After quarter of an hour rest in calcium free krebs
solution the mean values of the direct and indirect responses became 3.7+0.84
cm and 1+0.22cm respectively. The I/D¥% was 29.1+11.29%. As seen from this
table both the indirect and the I/D% parameters were significantly decreased
(P<0.0005 & <0.00001 respectivly) compared with the corresponding values at

the onset.
At the end of experiment the mean values of the direct, indirect and I/D%
vere 2.6%1.1cm, 0.0620.05cm & 1.8+1.77% respectively. As observed from this

table there was complete neuromuscular block (CNMB) in three experiments
after 20, 19 and 10 min. repeated stimulation.

Figure (8) represents one of the experiment included in this group.
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The effect of morphine on the response of the isolated rat phrenic

diaphragm preparation bathed in calcium free krebs solution.

The doses of morphine used were 0.2mg% and 0. 5mg%.

Table (11) and figure (9) represent morphine subgroup at a dose 0.2mg%
It jncluded six experiments. It can be observed that the mean height of the
direct contraction at the onset of the experiment was 4.3*1.59cm. The mean
he.igbf: of the indirect contraction at the onset of the experiment was
2.8+1.2cm. The I/D% was 63.4%9.03%.

After quarter of an hour rest in calcium free krebs solution and morphine
(0.2mg%) the mean values of the direct and indirect responses became
3.4+]1.46cm and 1.220.38cm respectively. The I/D% was 37£10.67%.

After repeated stimulation (at the end of experiment) the mean values of
the direct, indirect and I/D% were 2.4%0.54cm, 0.0920.07cm and 3.5+2.03%
respectively. As observed from this table there was CNMB in only cone
experiment after 24 min. of repeated stimulation.

Table (12) represents the response of rat diaphragm bathed in calcium
free solution in presence of morphine at the higher dose (0.5mg%). It included
five experiments. It can be observed that the mean height of the direct
contraction at the onset of the experiment was 4.3*1.75cm. The mean height of
the indirect contraction at the onset of the experiment was 3.0+%1.23cm. The
1/D% was 70.4+6.03%.

‘ After quarter of an hour rest in calcium free krebs solution and morphine
(0.5mg%) the mean values of the direct and indirect responses became
3.8«1.45cm and 1.%0.66cm respectively. The I/D% was 31.7+26.14%.

After repeated stimulation (at the end of experiment) the mean valueé of
the direct, indirect and I/D% were 2.6+1.7cm, 0.06%0.09cm and 1.442.16%
respectively. As observed from this table there was CNMB in three experiments
after 23, 12 and 28 min. repeated stimulation. Figure (10) represents one of
the experiment included in this subgroup.
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Table (13) shows a comparison between the mean values of the direct,
indirect and I/D% in the control group carried out in calcium free krebs |
solution and the corresponding values in morphine subgroups. As oabserved,
there was no significant difference in the. direct and indirect response
between morphine subgroups and control at the onset of the experiment.
However, the I/D% in morphine subgroup at a dose 0.2mg% was significantly less
than the corresponding in the control (P<0.05). There was no significant
difference in the I/D% parameter between morphine subgroup at the large dose
(0.5mg%) and the control at onset.

As observed from table (13), there was no significant difference in the
studied parameters between morphine subgroups and control after 15 min. rest
and at the end of the experiment. It is thus concluded that morphine at the
used doses (0.2mg% & 0.5mg%) showed no observed effect on the response of the
rat phrenic diaphragm preparation bathed in calcium free krebs solution.
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Table €103 : The response of the isolated rat phrenic diaphragm
preparation bathed in Caz+ free krebs to repeated stimulation

at a rate 1/sec .

Exp.| Height of Height of | Height of

No. | Contraction 1/D% | Contraction I/D% Contraction I/D% | Time|
at onset after 1/4h. at end nin
direct] indirect direct| indirect direct] indirect

a5 | 32 |71 46| 10 |27 |32} 01 3] 30
2l 39 | 27 lesz| 36| o6 167 23 ) 01 |43 30
3! 35 | 26 |m3| 31| 1.1 |35 |16 | 00 0.0 | 20
il 30| 20 les7| 28| 1.3 |464 | 1.2 ) 0.0 0.0 19
sl 26 | 20 |7w9| 28| 11 [393 |20} 00 }00 10
el sa | a4 las| 46| 09 j19.6 3.7 | 01 |27 30
ol 57 | 41 |71.9] 45| 1.1 244 | 41 ) 01 2.4 30
7+ 50 |71 37| Lo |#1 | 2.6 | 0.0 78| 24
<57 174 [ 0.952 |4.967|0.642 | 0.220 |11.2 9| 1.098| 0.05% 1,77
=525 | 0361 | 1.878,0.918 | 0.063_|4.26 8| 0.415 0.0202 0.670
P< 0.0005"| . 00001

* Significant decrease compared with the corresponding value at the onset.

Table(ii):Therespanseoftheisolatedratphrenicdiaphragm
preparation bathed in Ca2+ free krebz to repeated stimulaticen

at a rate 1/sec in presence of morphine(o.zmgxo

Exp.| Height of Height of Height of
No. | Contraction 1/D% | Contraction 1/D% | Contraction I/D% | Time
at onset after 1/4h. at end
direct!| indirect direct| indirect direct[ indirect
1| 2.5 1.6 64.0 2.0 1.1 55.0) 2.2 0.1 4.5 | 30
2| 5.1 3.8 74.5 4.7 1.3 127.7 } 2.5 0.1 4.0 30
3| 4.5 3.2 71.1 2.9 1.3 4.8 2.5 0.1 4.0 | 30
4| 6.9 4.4 63.8 5.7 1.8 31.6 | 3.4 0.2 5.9 30
5] 3.0 1.7 56.7 2.4 0.8 33.3| 2.0 0.05 2.5 30
61 3.8 1.9 50.0 2.7 0.8 29.6 | 1.9 0.0 0.0 24
Mean| 4.3 2.8 63.4 3.4 1.2 37.0 | 2.4 0.09 3.5 | 29
$D.11.589 | 1.198 [9.027 7462 | 0.377 |10.67| 0.542 0.0665 | 2.03
S E.10.649 | 0.489 |3.685 0. 597 | 0.154 |4.355] 0.221 0.0271 10.827
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Table €12) : The response of the isol ated rat phrenic diaphragm
preparation bathed in Caa+ free krebs to repeated stimulation

at a rate 1/sec in presence of morphine (. Srng%)

Exp. _Heig'bt of Height of Height of
No. | Contraction I/D% | Contraction I/D% | Contraction I/D% | Time
at onset after 1/4h. at end min.
directi indirect direct]| indirect direct| indirect
1 2.3 1.6 69.6 2.1 0.9 42,9 1.2 0.0 0.0 23
2| 2.4 | 1.8 75.0 2.9 2.1 72.4 1 1.4 0.0 0.0 12
34 5.7 4.1 71.9 5.3 0.8 15.1 4.1 0.2 4,9 | 30
41 5.6 4.2 75.0 5.3 1.0 18.9 | 4.7 0.1 2.1 30
5| 5.3 3.2 60.4 3.3 0.3 9.1 1.4 a.0 0.0 28
Mean} 4.3 3.0 70.4 3.8 1.0 31.7 | 2.6 0.06 1.4 124.6
<5 D.11.751 | 1.234 |6.025|1.453 | 0.661 |26.14] 1.696] 0.0854 2.16
S.E.|10.783 | 0.552 |2.695|0.65 0.296 |11.69| 0.758| 0.04 0.965
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Table (13): Comparison between the mean values = S.D. of the direct, indirect

and I/D% parameters in the control group carried out in calcium free krebs

solution and the corresponding values in morphine subgroups.

At Onset After 15 Min. Rest At End

Group Time

Direct | Indirect /0% Direct | Indirect /03 Direct | Indirect I/D% Min.

Control 4.1=1.17| 3.020.95| 73.14.97 | 3.7+0.84] 1.0=0.22| 29.1=11.291 2.6=1.1 | 0.06=0.05| 1.8 =1.77 24

Morphine 4.3+1.591 2.8%1.2 | 63.4%9.03 | 3.4=1.46| 1.220.38\ 37=10.67 12.420.54] 0.09=0.07| 3.5=2.03 29
(0.2 mg%) Tl o0.26 | 0.3 2.45 0.46 1.19 1.29 0.40 | 0.09 1.62
P<| N.S. N.S. 0.05 N.S. N.S. N.S. N.S. N.S. N.S.

Morphine 4.321,75| 3.01.23| 70.4#6.03 | 3.8%1.45| 120.66 | 31.7526.14| 2.6=1.7 | 0.06=0.09| 1.4=2.16 24.6
©-528%) | p | 0.2¢ | 0.00 | 0.85 0.15 | 0.00 | 0.2 0.0 | o0 0.35
P< | N.S. N.S. N.S. N.S. N.S. I* s, N.S. N.S. N.S.




Fig. (8) : Control Experiment Carried out in Ca2+ Free Krebs Solution.

Fig.(9) : The Response of Rat Phrenic Diaphragm Preparation Bathed in

Ca2+ Free Krebs Solution in Presence of Morphine (0.2mgZ).



Effect of Naloxone on the response of the isolafed rat phrenic

diaphragm preparation bathed .1':1 calcium free krebs solution.

The doses of naloxone used were 0.0lmg% and 0.02mg%

Table (14) represents naloxone subgroup at a dose 0.0lmg% . It included
five experiments. It can be observed that the mean height of the direct
contraction at the onset of the experiment was 3.741.81cm. The mean height of
the indirect contraction at the onset of the experiment was 2.5+1.22cm. The
I/D% was 68.4+2.59%. After quarter of an hour rest in calcium free krebs
solution and naloxone (0.0lmg%), the mean values of the direct and indirect
responses became 3.241.0Icm and 1.120.43cm respectively. The I/D¥ was
33.449.77%. As observed from this table both the indirect response and I/D%
were significantly decreased (P<0.01 & <0.00005 respectivly) compared with the
caorresponding values at the onset.

After repeated stimulation at a rate 1/sec for 1/2h (at the end of
experiment) the mean values of the direct, indirect and I/D% were 2.6x1.01lcm,
0.240.19cm and 6.1%4.89% respectively. As observed from this table there was
CNMB in one experiment after 11 min. of repeated stimulation.

Figure (11) represents one of the experiment included in the present gi*oup.

Table (15) and figure (12} represent naloxone subgroup at a dose 0.02mg%
. It included five experiments. It can be observed that the mean height of the
direct contraction at the onset of the experiment was 3.6*1.45cm. The mean
height of the indirect contraction at the onset of the experiment was
2.7+1.24cm. The I/D% was 72.4%=4.08%.

After quarter of an hour rest in calcium free krebs solution and naloxone
(0.02mg%) the mean values of the direct and indirect responses became
3.2+1.22cm and 1.%0.16cm respectively. The I/D% was 31.8+9.08%. After repeated
stimulation (at the end of experiment) the mean values of the direct, indirect
and I/D% were 2.6%1.02cm, 0.0420.05cm and 1.1%1.45% respectively. As observed
from this table there was CNMB in three experiments after 12, 24 and 27 min
repeated stimulation. The mean value of CNMB was 21min. '
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Table (16) shows a comparison between the mean values of the Lthree
studied parameters (direct, indirect & I/D3) in the control group carried out
in calcium free krebs solution and the corresponding values 1n naloxone
subgroups. As observed, there was no significant difference in the direct,
indirect and 1/D% parampeters between naloxone subgroups and control at the
onset of the experiment, after 15 min. rest and at the end. i.e, -naloxone at
the used doses (0.01mg% & 0.02mg3) had no observed effect on the response of
the rat phrenic diaphragm preparation bathed in calcium free krebs sclution.
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Table C14) : The response of Lthe isolated rat phrenic diaphragm

preparation bathed in C32+

free krebs solution to repeated

stimulation at a rate 1/sec in presence of naloxone(o. Oimgx)

Exp.| Height of Height of Height of
No. | Contraction I/D% | Contraction I/D% | Contraction I/D% | Time
at onset after 1/4h. at end min.
direct| indirect direct!| indirect| . direct| indirect
1 2.1 1.4 56.7 2.4 0.5 20.8 1.8 0.0 0.0 | 11
21 2.7 1.9 70.4 2.5 1.2 48.0 1.5 0.1 6.7 _ 30
3| 6.6 4.5 68.2 4.6 1.6 34.8 3.9 0.5 12.8 | 30
4| 4.3 2.8 65.1 4.0 1.3 32.5 3.3 0.1 3.0 30
51 2.8 2.0 71.4 2.6 0.8 30.8 2.5 0.2 8.0 | 30
Mean| 3.7 2.5 68.4 3.2 1.1 33.4 2.6 0.2 6.1 126.2
S.D.11.813 | 1.216 |2.59 |1.0112| 0.433 G.765 | 1.005] 0.1936 | 4.89
S.E.}0.811 0.544 | 1.158/0.452 | 0.1936 |4.367 0.449) 0.0866 | 2.187
T 3.6 8.878
w »
P< 0.01 . 00005,

* Significant decrease compared with the corresponding value at the onset.

Table (15) : The response of the isolated rat phrenic diaphragm

preparation bathed in Caa+

stimulation at

free krebs solution to repeated

a rate 1/sec in presence of naloxone (0. Oamg")

Exp. | Height of Height of Height of
No. | Contraction I/D% | Contraction I/D% | Contraction I/D% | Time
at onset after 1/4h. at end min.
direct| indirect direct| indirect direct| indirect
1 3.0 2.1 70.0 2.4 0.8 33.3] 1.8 0.0 0.0 | 12
21 6.0 4.7 78.3 5.3 1.1 20.8 1 3.7 0.1 2.7 30
31 4.0 3.0 75.0 3.4 1.0 29.4 3.8 0.1 2.6 | 30
4! 2.3 1.6 £9.6 2.4 1.1 45.8 | 1.9 0.0 0.0 | 24
51 2.9 2.0 69.0 2.7 0.8 29.6 | 2.0 0.0 0.0 | 27
Mean! 3.6 2.7 72.4 3.2 1.0 31.8| 2.6 0.04 1.1 124.6
S.D.11.454 | 1.24 4.084| 1.2227| 0.1581 |9.081] 1.017 0.0548 | 1.453
S F.10.6504] 0.5545 |1.827|0.547 0.0707 | 4.061| 0.455] 0.0245 | 0.65
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Table € 1§ : Comparison between the mean values # S.D. of the direct, indirect
and I/D% parameters in the control group carried out in calcium free krebs

solution and the corresponding values in naloxone subgroups.

At Onset After 15 Min. Rest At End

Group Time

Direct | Indirect| 1/D% Direct | Indirect| I/D% Direct | Indirect | I/D% Min.

Control 4.121.17| 3.0%0. 95| 73.1%4.97 | 3.720.84| 1.020.22| 29.1=11.29) 2.6%1.1 | 0.06=0.05| 1.8 =1.77 | 24

Naloxone 3 721 81| 2.5%1.22| 68.4%2.59 | 3.2+1.01| 1.120.43} 33.429.77 | 2.6+1.01| 0.220.19 | 6.124.89 | 26.2
(0.01mg¥) r | o047 | 080 | 1.92 0.94 | 0.53 0.69 0.00 | 1.8 2.17
p<l WS N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S.

Naloxone 3.641.45| 2.741. 24| 72.4%4.08 | 3.241.22| 1#0.16 | 31.8+9.08 | 2.6%1.02|0.0440.05)1.1=1.45 | 24.6
(0.02mg%) r | o066 | 048 | 0.26 0.8 | o000 | 044 | 0.0 0.63 0.72
P< NS N.S. N.S. N.S. N.S. Ns. | NS N.S. N.S.




" Fig.(11) ! The Response of Rat Phrenic Diaphragm Preparation Bathed in

Ca2+ Free Krebs Sclution in Presence of Naloxone (0.01mgZ).

Fig.(12) : The Response of Rat Phrenic Diaphragm Preparation Bathed in

Ca2+ Free Krebs Solution in Presence of Maloxone (0.02mgZ).
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Group TICAY =2 @

The effects of stimulation of opioid receptors by morphine and their

blockage by naloxone on the response of the isolated rat phrenic diaphragm

preparation bathed in half normal calcium concentration in krebs solution.

Control experiments (n = 6

The results are shown in table (17). It can be observed that the mean
height of the direct contraction at the anset of the experiment was 3.540,97
cm. The mean height of the indirect contraction at the onset of the experiment
was 2.5+0.88cm. The percentage ratio between the indirect and direct response
(I/D%) was 72.1x5.09%. After quarter of an hour rest in calcium half krebs
solution the mean values of the direct and i‘ndirect responses became
3.4%1.12cm and 2.4+0.93cm respectively. The I/D% was 68.2+10.99%, showing no
significant difference compared with the corresponding values at the onset of
the experiment.

At the end of experiment (after repeated stimulation for 1/2h) the mean
values of the direct, indirect and I/D% were 1.7+0.47cm, 0.340.17cm and
16.6=x12. 14% respectively.

Figure (13) represents one of the experiment included in this subgroup.

The effect of morphine on the response of the isolated rat phrenic diaphragm

preparation bathed in half normal calcium concentration in krebs solution.
The doses of morphine used were 0.2mg%, 0.5mg% and 1.0mg%.

Table (18) represents morphine subgroup at a dose 0.2mg% (7 experiments).
It can be observed that at the onset of the experiment, the mean height of the
direct contraction was 4.1+0.66cm, the mean height of the indirect contraction
at the onset of the experiment was 2.8%0.44ca. The I/D% was 68.2%4.58%.

80



After quarter of an hour rest in calcium half krebs solution and morphine
(0.2mg%) the mean values of the direct and indirect responses became
3.920.77cm and 2.4+0.61cm respectively. The I/D% was 61.5+10.65%.

After repeated stimulation for 1/2h the mean values of the direct
response, indirect response and I/D% were 2.1%0.5cm, 0.40£0.2cm and 21.0 =
15.45% respectively.

Figure (14) represents cne of the experiment included in this group.

Table (19) and figure (15) represent morphine subgroup at a dose 0.5mg%
(7 experiments). It can be observed that, the mean height of the direct
contraction at the onset of the experiment was 3.7%0.45cm. The mean height of
the indirect contraction at the onset of the experiment was 2.6#0.22cm. The
I/D%¥ was 70.8%4.56%. After quarter of an hour rest in a solution
containing half the normal concentration of calcium and morphine (0.5mg%) the
mean values of the direct and indirect responses became 3.7+0.62cm and
2.540. 30cm respectively. The I/D¥% was 68.1 = 9.5%. After repeated stimulation
for 1/2h, the mean values of the direct, indirect and I/D% became 2.2%0.4cm,
0.60+0.35cm and 29.5+17.77% respectively.

Table (20) represents the subgroup done to study the effect of morphine
at a dose 1.0mg% (7 expenments) It can be observed that the mean height of
the direct contraction at the onset of the experiment was 3.4%1.14cm. The mean
height of the indirect contraction at the onset of the experiment was
2.540.95cm. The I/D% was 71.846.83%. After quarter of an hour rest in presence
of 1/2 the calcium in krebs solution and morphine (1.0mg%) the mean values of
the direct and indirect responses became 3.5%1.28cm and 2.4*1.07cm

respectively. The I/D% was 66. 7£7.8%,

After repeated stimulation for 1/2h, the mean values of the direct,
indirect and I/D% were 1.6+0.68cm, 0.40+0.39%cm and 24.8%16.14% respectively.

Figure (16) represents one of the experiment included in this subgroup.

81



A comparison between the mean values of the three studied parameters
(direct, indirect & I/D%) in the control group cdrr.ied out in calcium half
krebs solution and the corresponding values in morphine subgroups is shown in
table (21).

As observed, there was no significant difference in the direct, indirect
and I/D% parameters between morphine subgroups and control at the onset of the
experiment, after 15 min. rest and at the end i.e, morphine at the three used
doses (0.2mg%, 0.5mg% & 1.0mg%) had no observed effect on the response of the
rat phrenic diaphragm preparation bathed in half normal calcium in krebs

solution.
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Table (17> : Theresponseoftheisolatedratphrenicdiaphragm
preparation bathed in half normal calcium in krebs solution

to repeated stimulation at a rate 1/sec.

Exp. | Height of Height of Height of
No. | Contraction I/D% | Contraction 1/D% | Contraction IL/D% | Time
at onset after 1/4h. at end ,
(after rest) ma.
direct| indirect direct| indirect - [direct! indirect
1 53 4.2 79.2 5.6 4.2 75.0) 1.9 0.5 26.3
2t 2.5 1.8 72.0 2.6 2.0 76.9 | 1.1 0.4 36.4
3! 3.4 2.6 76.5 3.6 2.1 58.3 | 1.7 0.1 5.9 | 1/2h
4! 3.3 2.1 63.6 2.9 2.0 69.0 ¢ 1.5 0.1 6.7
5| 2.9 1.9 65.5 3.1 1.6 51.6 | 1.6 0.2 12.5
6 3.3 2.5 75.8 2.8 2.2 78.6 | 2.5 0.3 12.0
Mean] 3.5 2.5 72.1 3.4 2.4 68.2 | 1.7 0.3 16.6
S.D.10.9685 0.8843 |5.085]1.1153] 0.9306 10.99| 0.467) 0.1673 [12.14
S E.|0.395 | 0.361 |2.076]0.4553] 0.38 4.488| 0.191| 0.0683 | 4.955

Table C18) : The response of the isolated rat phrenic diaphragm preparation
pathed in half normal calcium in krebs solution to repeated

stimulation at a rate 1/5ec in presence of mrphine(o.angx)

Exp. | Height of Height of Height of
No. | Cantraction I/D% | Contraction I/D% | Contraction I/D% | Time
at onset after 1/4h. at end nin
direct| indirect direct| indirect direct| indirect
1 3.2 2.2 68.8 2.7 1.7 3.0 1.3 0.6 46.2
21 3.3 2.1 63.6 3.2 2.0 62.5 | 2.1 0.3 14.3 1/2h
3| 5.1 3.1 60.8 5.0 3.0 60.0 1 2.5 0.1 4.0
4| 4.3 2.9 67.4 3.7 1.9 51.4 1 2.0 0.2 10.0
51 4.4 3.2 72.7 4.2 2.1 50.0 ) 2.0 0.4 20.0
61 4.2 3.0 71.4 4.4 2.7 61.4 | 2.8 0.4 14.3
71 4.0 2.9 72.5 4.0 3.3 82.5} 1.7 0.65 |38.2
Mean| 4.1 2.8 68.2 3.9 2.4 61.5 ] 2.1 0.4 21
S.D.10.658 | 0.4397 [4.581]0.767 0.6124 | 10.65] 0.495] 0.2 15.45
G.E.|0.2488| 0.1662 |1.731}0.2899 0.2315 [4.026 0.187‘70.0756 5.838
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Table (21): Qg%.mﬂ.moa between the mean values * S.D. of the direct, indirect
and I/D%¥ parameters in the control group carried out in half normal
calcium in krebs solution and the corresponding values in morphine subgroups.

At Onset After 15 Min. Rest At End of Exp.
Group :
Direct | Indirect I/D% Direct | Indirect| I/D% Direct | Indirect /D%

Control 3.550.97| 2.5%0. 88| 72.125.09 | 3.41.12| 2.4+0. 93| 68.2410.99| 1.7%0.47| 0.3 +0.17| 16.6+12.14
Morphine 4. 150.66) 2.8+0.44) 68.224.58 | 3.920. 77| 2.420.61| 61.510.65| 2.1%0.5 | 0.40+0.2 | 21 +15.45
(0.2mg%) | ¢ | 1,33 { 0.79 1.46 0.95 | 0.0 1.11 1.8 | 0.97 0.56

P | NS | NS N.S. N.S. | N.S. N.S. N.5. N.S. N.S.
Morphine 3. 710, 45| 2.6%0.22| 70.8%4.56 | 3.740.62| 2.5%0.3 | 68.129.5 |2.2+0.4 | 0.6 =0.35|29.5%17.77
(0.5 ng%) T | 0.49 | 0.29 | 0.49 0.61 | 0.27 | 0.02 2.07 | 1.9 1.49

P | NS | NS N.S. N.5. | N.S. | NS N.s. | NS N.S.
NMorphine 3.451. 14| 2.540. 95| 71.856.83 | 3.5%1.28| 2.421.07 66.757.8 | 1.6+0.68] 0.4 +0.38| 24.6+16.14
(1.0mg%) |\ ¢ |\ 937 | 0.00 | 0.09 0.15 | 0.00 | 029 | 0.3 0.58 1.02

P | NS N.S. N.S. N.S. N.S. | N5 | NS N.S. N.S.




Fig. (13) : Control Experiment Carried out in Half Normal Ca2+1'n Solution.

/ Fig.(14) : The Response of Rat Phrenic Diaphragm Preparation Bathed in

Half Normal Caz+ in Krebs Solution in Presence of Morphine (0.2mgZ%).
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Fig.(15) : The Response of Rat Phrenic Diaphragm Preparation Bathed in

Half Normal C‘a2+ in Krebs Solution in Presence of Morphine (0.5mgZ%).

Fig.(16) : The Response of Rat Phrenic Diaphragnm Preparation Bathed in

Half Normal Ca2+ in Krebs Solution in Presence of Morphine (1.0mgZ%).
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Effect of naloxone on the response of the isolated rat phrenic diaphragm

preparation bathed in half normal calcium concentration in krebs solution

The doses of naloxone used were 0.01mg% and 0.02mgZ%

Table (22) and figure (17} represent naloxone subgroup at a dose 0.01mg?%
(5 experiments). It can be observed Lhat, the mean height of the direct
contraction at the onset of the experiment was 3.3*0.73ca. The mean height of
the indirect contraction at the onset of the experiment was 2.3%0.57cm. The
I1/D% was 70.7%6.05%. After quarter of an hour rest in a solution containing
half the normal concentration of calcium and naloxone (0.0lmgZ%) the mean
values of the direct and indirect responses became 3.6%0.10cm and 2.4%0.55cm
respectively. The I/D% was 69.5%14.163. After repeated stimulation for 1/2h, .
the mean values of the direct, indirect and I/D% were 2.2#1.03cm, G.3+0.32cm
and 11.7+12.08% respectively.

Table (23) represents the subgroup done to study the effect of naloxone
at a dose 0.02mg%. It included five experiments. It can be observed that the
mean height of the direct contraction at the onset of the experiment was
3.7+1.18cm. The mean height of the indirect contraction at the onset of the
éxperiment was 2.6%0.97cm. The I/D% was 70.1%7.44%. After quarter of an hour
rest in half normal calcium In krebs solution in presence of naloxone
(0.02mg), the mean values of the direct and indirect responses became

3.7%1.37cm and 2.8%1.11cm respectively. The 1/DZ was 75.6*10.58%.

After repeated stimulation for 1/2h, the mean values of the direct,
indirect and I/D% were 1.7*0.79cm, 0.50%0. 3cm and 28.2+17.06% respectively.

Figure (18) represents one of the experiments included in this group.
Table (24) represents a comparison between the mean values of the three

studied parameters (direct, indirect & I/D%) in the control group carried out
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in half calcium of krebs solution and the corresponding values in naloxone

subgroups.

As observed, there was no significant difference in the direct, indirect
and 1/D% parameters between naloxone subgroups and control at the onset of the
experiment, after 15 min. rest and at the end i.e, naloxone at the two used
doses (0.01mg% & 0.02mg%) had no observed effect on the response of the rat
phrenic diaphragm preparation bathed in half normal calcium in krebs solution.
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Table C22) : The response of the izolated rat phrenic diaphragmpreparation
bathed in half normal calcium in krebs solution to repeated

stimulation at a rate 1/sec in presence of naloxone((). Oimgx)

Exp.| Height of Height of Height of

No. | Contraction I/D% | Contraction I/D% | Contraction I/D% | Time
at onset after 1/4h. at end
direct] indirect direct| indirect direct| indirect

1| 3.9 2.8 71.8 5.3 2.2 41.5 | 3.6 0.4 11.1
2} 2.2 1.7 77.3 2.7 1.8 66.7 | 1.5 0.1 6.7
3] 3.0 2.0 66.7 3.2 2.3 71.9 | 0.9 0.0 0.0
4
5

o
= ]

4.0 3.0 75.0 3.3 3.3 100.0| 2.3 0.2 8.7
3.2 2.0 62.5 3.7 2.5 67.6 | 2.5 0.8 32.0

Mean| 3.3 2.3 70.7 3.6 2.4 69.5 | 2.2 0.3 11.7

5.D.10.7348| 0.5657 |6.052/0.995 | 0.5545 |14.16 1.029| 0.3162 |12.08

S.E.| 0.3286! 0.253 |2.707|0.445 | 0.248 |6.330| 0.461 0.1414 | 5.401

Table (23) : The response of the isolated rat phrenic diaphragm preparation
bathed in half normal calcium in krebs splution to repeated

stimulation at a rate 1/sec in presence of naloxone(o. Oamgx)

Exp.| Height of Height of Height of

No. | Contraction I/D% | Contraction 1/D% | Contraction I/D% | Time
at onset after 1/4h. at end
direct] indirect direct| indirect direct| indirect

2.2 1.6 72.7 2.1 1.7 81.0 | 1.0 0.4 40.0
3.5 2.2 62.9 3.7 3.3 89.2 | 1.5 0.6 40.0
3.9 2.4 61.5 4.0 2.5 62.51 1.9 | 0.7 36.8
3.5 2.7 77.1 2.8 1.9 67.9 | 1.0 0.0 0.0
5.5 4.2 76.4 5.7 4.4 77.2 | 2.9 0.7 24.1

1
Z*t

n A W by e

Mean| 3.7 2.6 70,1 3.7 2.8 75.6 | 1.7 0.5 28.2

S.D.|1.1843| 0.9708 | 7.437|1.3657] 1.1091 |10.58 0.791| 0.2958 |17.06

S.E.| 0.5296| 0.4342 | 3.326| 0.6107| 0.496 |4.731| 0.354 0.1323 | 7.631
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Table (24): Comparison between the mean values # S.D. of the direct, indirect
and 1/D% parameters in the cantrol group carried out in half normal calcium in

krebs solution and the corresponding values in naloxone subgroups.

At Onset After 15 Min. Rest At End of Exp.
Group
Direct | Indirect I/D% Direct | Indirect| I/D% Direct | Indirect I/D%

Control 3.5%0.97| 2.5+0.88| 72.125.09 | 3.4%1.12| 2.440.93 68.2+10.99) 1.7+0.47| 0.3 =0.17| 16.6%12.14
Naloxone 3. 320, 73| 2. 3%0.57) 70.746.05 | 3.620.1 | 2.4%0.55] 69.5+14.16] 2.2+1.03| 0.30%0.32| 11.7+12.08
(0.0Img%) r | o038 | 0.43 0.42 0.31 0.0 0.17 1.07 | 0.00 0.67

P | NS N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S.
Naloxone 3721 18| 2.6%0.97| 70.127.43 | 3.741.37| 2.8+1.11| 75.6410.58| 1.7=0.79| 0.5 £0.30| 28.2=17.06
(0.02mg%) T | 0.3 0.18 | 0.53 0.40 | 0.65 | 1.13 0.00 | 1.42 1.32

P | NS N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S.
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Fig.(17) : The Response of Rat Phrenic Diaphragm Preparation Bathed in

Half Normal Ca2+ in Krebs Solution in Presence of Naloxone (0.01mgZ%).

Fig.(18) : The Response of Rat Phrenic Diaphragm Preparation Bathed in

Half Normal Ca‘2+ in Krebs Solution in Presence of Naloxone (0.02mgZ%) .
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Group ITCAY=3 :

The effects of stimulation of opiate receptors by morphine and their

blockage by naloxone on the response of the isolated rat phrenic diaphragm

preparation bathed in double the normal calcium in krebs solution.

Contrcl experiments (n = 5

The results are shown in table (25). It can be observed that the mean
height of the direct contraction at the onset of the experiment was 4.2x1.29
cm. The mean height of the indirect contraction at the onset of the experiment
was 320.9cm. The percentage ratio between the indirect and direct response
(I/D%) was 72.6%6.79%. After quarter of an hour rest in calcium double krebs
solution the mean values of the direct and indirect responses became
2.8+0.92cm and 2.3%0.85cm respectively. The I/D% was 84.4%13.62%.

At the end of experiment, after repeated stimulation for 1/2h, the mean
values of the direct, indirect and I/D% were 1.7+0.99cm, 0.5+0.52cm and
26.7%15,75 respectively.

Figqure (19) represents one of the experiment included in this subgroup.

The effect of morphine.

The doses of morphine used were 0.2mg%, 0.5mg% and 1.0mg%.

Table (26) and figure (20) represent morphine subgroup at a dose 0.2mg%
(5 experiments). It can be observed that the mean height of the direct
contraction at the onset of the experiment was 4+0.5lcm. The mean height of
the indirect contraction at the onset of the experiment was 3%0.44cm. The I/D%
was 75%2.77%.
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After quarter of an hour rest in presence of double the normal calcium in
krebs solution and morphine (0.2mg%), the mean values of the direct and

indirect responses became 3.220.58cm and 2.7*1cm respectively. The I/D% was
84.6+22.21%.

After repeated stimulation for 1/2h the mean values of the direct,
indirect and I/D% were 1.3%0.75cn, 0.4%0.4cm and 30.8%10.72% respectively.

Table (27) represents morphine subgroup at a dosé_O.Smgft (5 experiments).
It can be chserved that, the mean height of the direct response the onset of
the experiment was 3.4=0.78cm. The mean height of the indirect response at the
onset of the experiment was 2.5+0.55cm. The I/D% was 72.6+£7,35%,

After quarter of an hour rest in presence of double the normal calcium in
krebs solution and morphine (0.5mg%), the mean values of the direct and
indirect responses became 2.5%0.64cm and 2.120.93cm respectively. The I/D% was
83.1x17.91%.

After repeated stimulation for 1/2h, the mean values of the direct,
indirect and I/D% were 1,120.52cm, 0.5+0.36cm and 38.7+15.33% respectively.

Figure (21) represents one of the experiment done in this group.

Table (28) represents morphine subgroup at a dose 1.0mg% (5 experiments).
It can be observed that, the mean height of the direct contraction at the
onset of the experiment was 3.4%1.5lcm. The mean height of the indirect
contraction at the onset of the experiment was 2.5+1.26cm. The I/D¥ was
73.5%5. 35%.

After quarter of an hour rest in presence of double the calcium
concentration in krebs solution and morphine (1.0mg%), the mean values of the
direct and indirect responses became 2.721.16cm and 2.2%1.12cm respectively.
The I/D% was 80+12.96%. |

After repeated stimulation for 172k, the mean values of the direct,
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indirect and I/D% were 1.3%0.72cm, 0.4=0.48cm and 29.7+23.33% respectively.
Figure (22) represents one of the experiment done in this group.

Table (29) represents a comparison between the mean values of the three
studied parameters (direct, indirect & I/D%) in the control group carried out
in calcium double krebs solution and the corresponding values in morphine

subgroups.

As observed, there was no significant difference in the direct, indirect
and I/D% parameters between morphine subgroups and control at the onset of the
experiment, after 15 min. rest and at the end i.e, morphine at the three used
doses (0.2mg%, 0.5mg% & 1.0mg%) had no observed effect on the response of the
rat phrenic diaphragm preparation bathed in presence of double the calcium in

krebs solution.
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Table (25) :The respense of rat phrenic diaphragm preparation bathed
in double normal calcium in krebs colution to repeated stimulation

at a rate 1-/sec.

Exp.| Height of Height of Height of

No. | Contraction I/D% | Contraction 1/D% | Contraction I/D% | Time
at onset after 1/4h. at end
direct| indirect direct| indirect direct| indirect

11 26 | 3.5 |7.1| 34| 3.5 l|102.9) 23 | 0.2 | &7
21| 5.1 3.1 0.8 1.9 1.5 '78.9| 0.8 031 37.6 | 1,
3l 221 1.7 |77.3| 1.8| 1.7 |s44| 08 | 01 (125 2
4
5

3.7 2.7 73.0 2.8 2.0 71.4 | 1.7 0.5 29.4
5.4 4.1 75.9 3.9 2.9 74.4 | 3.1 1.4 45.2
Mean| 4.2 3.0 72.6 2,8 2.3 84,4 | 1.7 0.5 26.7
S.D.|1.2903] 0.90 6.79 |0.92 0.85 13.62| 0.99 | 0.52 15.75
S.E.10.577 | 0.403 |3.038|0.407 | 0.380 6.089| 0.444| 0.235 7.042

Table C26) : The response of rat phrenic diaphragm preparation bathed
in double normal calcium in krebs solution to repeated stimulation

at a rate 1/sec.in presence of morphine(O.ng%)

Exp.! Height of Height of Height of

No. | Contraction I/D% | Contraction I/D% | Contraction I/D% | Time
at onset after 1/4h. at end
direct] indirect direct| indirect direct| indirect

11 4.0 2.9 72.5 3.8 4.4 115.8| 1.0 0.2 20.0
2| 3.3 2.4 72.7 2.31 2.0 87.0 | 0.6 0.1 16.7
3| 4.2 3.2 |76.2 3.2 2.1 65.6 | 1.1 0.3 27.3
4
5

-

3.8 3.0 78.9 3.1 2.9 93.5 | 1.3 0.4 30.8
4.7 3.6 76.6 3.6 2,2 61.1 | 2.6 1.1 42.3
Mean| 4.0 3.0 75.0 3.2 2.7 84.6 | 1.3 0.4 30.8
s.p.\0.5148| 0.4387 | 2.773| 0.5788} 1. 0037 | 22.21] 0.75 | 0.397 |10.72
S.E.|0.2302] ©0.1962 |1.24 | 0.2588 0.4489 | 9.405| 0.34 | 0.178 |4.796

96



Table C27) : The response of rat phrenic diaphragm preparation bathed
in double normal calcium in krebs solution to repeated stimulation

at a rate 1s/sec.in presence of mrphine(o. SmgX).

Exp. | Height of Height of Height of

No. | Contraction I/D% | Contraction I/D% | Contraction I/D% | Time
at onset after 1/4h. at end
direct} indirect direct| indirect direct| indirect

1| 3.9 3.2 82.1 3.3 3.7 112.1| 1.2 0.4 33.3
2| 4.2 2.7 64.3 2.4 2.1 87.5| 1.8 1.0 55.6 |_1 4
3] 2.3 1.8 78.3 1.7 1.3 76.5 | 0.4 0.1 25.0 2

4| 3.8 2.6 68.4 3.0 2.0 66.7 | 1.1 0.6 54.5
51 3.0 2.1 70.0 2.2 1.6 72.7 | 0.8 0.2 25.0
Mean| 3.4 2.5 72.6 2.5 2.1 83.1 | 1.1 0.5 38.7
s.D.0.7778] 0.5454 | 7.349!0.6384| 0.9301 17.91] 0.52 | 0.361 |15.33
S.E.|0.3479] 0.2439 |3.287| 0.2855| 0.4159 8.01 | 0.232| 0.1612 | 6.855

Table C28) : The response of rat phrenic diaphragm preparation bathed
in double normal calcium in krebs solution to repeated stimulation

at a rate 1/sec.in presence of morphine(i.cmg%)

Exp.| Height of Height of Height of

No. | Contraction I/D% | Contraction I/D% | Contraction I/D% | Time
at onset after 1/4h. at end
direct] indirect direct| indirect direct| indirect

1] 2.9 1.9 65.5 3.2 1.9 59.4 | 0.9 0.1 11.1
2| 1.8 1.3 72.2 1.3 1.0 76.9 | 0.6 0.0 00.0
3] 2.3 1.7 73.9 1.7 1.4 82.4 | 0.8 0.4 50.0
4
5

Noj
o

5.0 4.0 80.0 3.8 3.4 89.5 | 1.7 0.6 35.3
5.0 3.8 76.0 3.7 3.4 91.9 1 2.3 1.2 52.2
Mean| 3.4 2.5 73.5 2.7 2.2 80.0 | 1.3 0.4 29.7
S.D.11.5116] 1.2629 |5.3471.164 1.1236 | 12.96| 0.718| 0.482 |23.33
s.E.0.676 | 0.565 |2.391]0.5218] 0.503 5.795 0.321] 0.2156 |10.44
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Table (29): Comparison between the mean values * S.D. of the direct,

and I/D% parameters in the control group carried out in double normal calcium

indirect

in krebs solution and the corresponding values in morphine subgroups.

At Onset After 15 Min. Rest At End of Exp.
Group
Direct | Indirect I/D% Direct | Indirect| I/D% Direct | Indirect /D%

Control 4.21.29| 3.040.9 | 72.646.79 | 2.840,92| 2.3=0.85) 84.4+13.62| 1.7+0.99| 0.5 20.52} 26.7%15.75
Morphine 4.0%0.51) 3.0%0.44| 75.052.77 | 3.240.58| 2.751.0 | 84.6%22.21| 1.3%0.75/ 0.4 +0.4 | 30.8=10.72
(0.2 mg%) r | 0.32 0.0 0.37 0.82 0.68 0.02 0.72 0.34 1.25

P! NS N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S.
Morphine 3.450. 78| 2.520. 55| 72.6+7.35 | 2.520.64} 2.1%0.93| 83.1217.91| 1.10.52} 0.5 *0.36| 38.7+15.33
(0.5 ng%) r | 0.3 '1.06 | 0.0 0.6 0.35 | 0.13 1.2 0.0 1.22

p | WS N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S.
Morphine 3 4e1.51| 2.551. 26| 73.545.35 | 2.7%1.16) 2.241.12| 80.0£12.96| 1.30.72 0.4 +0.48| 29.7+23.33
(1.0 mg%) T | 0.9 0.72 | o0.23 0.15 | 0.16 0.52 0.73 | 0.31 0.24

P N.S. - N.S. N.S. N.S. N.S. N.S5. N.S. N.S. N.S.
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Fig. (19) : Control Experiment Carried out in Double Normal Ca2+1'n Solution.

Fig.(20) : The Response of Rat Phrenic Diaphragm Preparation Bathed in

Double Normal CaZ+ in Krebs Solution in Presence of Morphine (0.2mg%).
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Fig.(21) : The Response of Rat Phrenic Diaphragm Preparation Bathed in

Double Normal Caz+ in Krebs Solution in Presence of Morphine (0.5mgZ%).

Fig.(22) : The Response of Rat Phrenic Diaphragm Preparation Bathed in

Double Normal Ca2+ in Krebs Solution in Presence of Morphine (1.0mgZ%).
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Effect of Naloxone on the response of the jsolated rat phrenic diaphragm

preparation bathed in double the normal calcium_in krebs solution.

The doses of naloxone tried were 0.0lmg% and 0.02mg%

Table (30) shows naloxone subgroup at a dose 0.01lmg% (five experiments).
It can be noted that the mean height of the direct response at the anset of
the experiment was 3.6%1.1écm, while the indirect response was 2.5%0.81cm. The
I/D% was 70.3%9.66%. After quarter of an hour rest in kreds solution
containing double the calcium concentration and naloxone (0.01mg%), the mean
values of the direct and indirect responses became 2.7+1.14cm and 2+0.7cm
respectively. The I/D% was 74, 7+7.42%.

After repeated stimulation for 1/2h, the mean values of the direct,
indirect and I/D% were 1.7+0.598cm, 0.8=0.7cm and 34.2+25.88% respectively.

Figure (23) represents one of the experiments included in this subgroup.

Table (31) and figure (24) show the response of rat diaphragm bathed in
double normal calcium in the krebs solution in presence of naloxone at a dose
0.02mg% (five experiments). It can be observed that the mean height of the
direct contraction at the onset of the experiment was 3.2=0.85cm. The mean
height of the indirect contraction at the onset of the experiment was
2.3+0,53cm. The I/D% was 73.845.57%, After quarter of an hour rest, the mean
values of the direct and indirect responses became 2.720.69cm and 2.2%0.51cm
respectively. The 1/D% was 84.2+15.77%.

At the end of the experiment, after repeated stimulation for 1/2h, the
mean values of the direct, indirect and I/D% were 1.3+=0.57cm, 0.4%0.31cm and
29.6+23.49% respectively.

Table (32) shows a comparison petween the mean values of the three
parameters studied (direct, indirect & I/D%) in the groups carried out in
absence of naloxone and in its presence.
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As observed, there was no significant difference in the direct, indirect
and 1/D% parameters between naloxone subgroups and control at the onset of the
experiment, after 15 min. rest and at the end i.e, paloxone at the two used
doses (0.0lmg% & 0.02mg%) had no effect on the response of the rat phrenic
diaphragm preparation bathed in double calcium concentration in  krebs

solution.
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Table ¢ 30) : The response of rat phrenic diaphragm preparationbathed

in double normal calcium i

at a rate 1/sec in presence of naloxone(o. 01 mg%)

n krebs solution to repeated stimulation

Exp. | Height of Height of Height of
No. | Contraction I/D% | Contraction I/D% | Contraction I/D% | Time
at onset after 1/4h. at end
direct| indirect direct| indirect direct] indirect
1 2.5 2.0 80.0 1.2 0.9 75.0 | 0.7 0.0 0.0
21 4.2 3.1 73.8 3.1 2.4 77.4 ) 2.3 1.2 52.2 —‘I—b
3] 5.2 3.4 65.4 4.2 2.6 61.9 | 3.0 1.6 53.3 2
4 2.5 1.4 56.0 2.0 1.6 0.0 1 0.8 0.1 12.5
51 3.4 2.6 76.5 2.9 2.3 79.3 | 1.7 0.9 52.9
Mean| 3.6 2.5 70.3 2.7 2.0 74.7 | 1.7 0.8 34.2
S5.D.|11.1597 0.8124 | 9.660]1.1391 0.7036 | 7.424| 0.982} 0.696 |25.88
S.E.|0.5187| 0.3633 {4.32 | 0.5094 0.3146 | 3.320] 0.439] 0.3114 11.57

Table (31D :

in double no

at a rate 1/sec in presence of naloxane(o. Oamg%)

The response of rat phrenic diaphragm preparation bathed

rmal calcium in krebs solution to repeated stimulation

Exp. | Height of Height of Height of
No. | Contraction I/D% | Contraction I/D% | Contraction I/D% | Time
at onset after 1/4h. ' at end
direct| indirect direct| indirect direct| indirect
1 3.0 2.1 70.0 2.3 1.5 65.2 | 1.3 0.2 15.4
21 1.9 | 1.5 " 78.9 2.2 2.2 100.0] 0.6 0.2 33.3 —‘!-b
31 3.1 2.5 80.6 2,0 2.0 100.0| 1.2 0.2 16.7 2
4| 4.1 2.8 68.3 3.3 2.4 72.7 | 2.2 0.3 13.6
5] 3.8 2.7 71.1 3.5 2.9 82.9 1| 1.3 0.9 £9.2
Mean| 3.2 2.3 73.8 2.7 2.2 84.2 | 1.3 0.4 29.6
s.p.10.853 | 0.532 |5.573]0.689 0.505 |15.77| 0.572] 0.308 :23.49
S.E.|0.381 0.238 |2.492l0.308 | 0.226 7.051| 0.256{ 0.138 |10.50
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Table (32): Comparison between the mean values = S.D. of the direct, indirect

and 1/D% parameters in the control group carri

ed out in double normal calcium

in krebs solution and the corresponding values in naloxone subgroups.

At Onset After 15 Min. Rest At End of Exp.
Group
Direct | Indirect I/D%x Direct | Indirect| I/D% Direct | Indirect I/D%
Control 4. 751.29 3.040.9 | 72.626.79 | 2.8+0.92| 2.3+0.85| 84.4=13.62} 1.7+0.99| 0.5 0.52 26.7+15.75
Naloxone 3 6o1.16| 2.520.81) 70.3%9.66 | 2.741.14| 2.040.7 | 74.77.42 | 1.720.98| 0.8 0.7 | 34.2225.68
(0.01mg%) r | o077 | 0.92 0.44 0.15 | 0.61 1.4 0.0 0.77 0.55
P | NS N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S.
Naloxone 3 220,85\ 2. 920,53\ 73.825.57 | 2.740.69| 2.2+0.51| 84.2#15.77) 1.3=0.57| 0.4 =0.31) 29.6+23.49
(0.02mg%) T | 1.45 | 1.5 0.31 0.19 | 0.23 | o0.02 0.78 | 0.37 0.23
P | NS N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.5.
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Fig.(23) : The Response of Rat Phrenic Diaphragm Preparation Bathed in

Double Normal Ca‘?+ in Krebs Solution in Presence of Naloxone (0.0Imgf).

Fig.(24) : The Response of Rat Phrenic Diaphragm Preparation Bathed in

Double Normal CaZ+ in Krebs Solution in Presence of Naloxone (0.02mg%).
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Group IICAI-4 3

The effects of stimulation of opiate receptors by morphine and their

blockage by naloxone on the response of the isclated rat phrenic diaphragm

preparation bathed in a solution containing 4 times the normal calcium of
krebs solution.

Control experiments (n = 6)

These experiments were carried out to show the response of the rat
diaphragm bathed in 4 times the normal calcium in solution. The results are
shown in table (33). It can be observed that the mean height of the direct
contraction at the onset of the experiment was 4.120.78 cm. The mean height of
the indirect contraction at the onset of the experiment was 3.1+0.52cm. The
percentage ratio between the indirect and direct response (I/D%) was
75.6+11,92%. After quarter of an hour rest, the mean values of the direct and
indirect responses became 2.5%0.35cm and 2.1%0.67cm respectively. The I/D% was
84+17.38%. At the end of experiment, after repeated stimulation for 1/2h, the
mean values of the direct, indirect and I/D%¥ were 1%0.12cm, 0.540.16cm and
50+18.8% respectively.

Figure (24) represents one of the experiment included in this group.

The effect of morphine in presence of 4 times the normal calcium

" concentration of krebs solution.

The doses of morphine tried were 0.2mg%, 0.5mg% and 1.0mg%.

Table (34) shows the effect of morphine at a dose 0.2mg% . It included
six experiments. It can be observed that the mean height of the direct
contraction at the onset of the experiment was 4.4%]1.67cm. The mean height of
the indirect contraction at the cnset of the experiment was 3.1%1.24cm. The
I/D% was 69.3+11.77%.
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After quarter of an hour rest, the mean values of the direct and indirect
responses became 2.5%1.14cm and 2.5+0.85cm respectively. The I/D% was 106.3%
31.36%. As shown from this table, the direct response was significantly
decreased (P<0.0002) and I/D% was increased (P<0.05) caompared with the
corresponding values at the onset.

After repeated stimulation at a rate of 1/sec (at the end of experiment),
+the mean values of the direct, indirect and I/D% were 0.62%0.32cm, 0.18%0,23cm
and 23.5%28.07% respectively. As observed from this table there were CNMB in
two experiments after 20 min. and 25 min. repeated stimulation.

Figure (26) represents one of the experiment included in this subgroup.

Table (35) and figure (27) show the effects of morphine at a dose O0O.5mg%
It included eight experiments. It can be observed that the mean height of
the direct contraction at the onset of the experiment was 4.2+1,01cm. The mean
height of the Iindirect contraction at the onset of the experiment was
2.9+0.72cm. The I/D% was 70. 729, 35%.

After quarter of an hour rest in presence of 4 times ‘the normal
concentration of calcium in krebs solution and morphine (0.5mg%), the mean
values of the direct and indirect responses became 2.2+0.6lcm and 2.130.69cm
respectively. The I/D% was 94,9+14.86%. As seen, the direct response was
significantly decreased (P<0.00001) and I/D% was increased (P<0.0005) compared
with the corresponding values at the onset.

After repeated stimulation (at the end of experiment), the mean values of
the direct, indirect and I/D% were 0. 75+0,36cm, 0.1940.2cm and 29.5+29.84%
respectively. As observed from this table there were CNMB in three experiments
after 25min., 25min and 12min. repeated stimulation, the mean time for
CNMB was 20.7 min.

Table (36) shows the effect of morphine at a dose 1.0mg% (five experiments).
It can be observed that, the mean height of the direct contraction at the
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anset of the experiment was 3. 741 18cm. The mean height of the indirect
contraction at the onset of the experiment was 2.8*0.76cm. The I/D% was 75
4, 64%.

After quarter of an hour rest, the mean values of the direct and indirect
responses became 2.2%0.64cm and 240.76cm respectively. The I/D% was 95.2+
29.87%.As seen, the direct response was significantly decreased (P<0.001) and
I/D% was increased (P<0.05) compared with the corresponding values at the

onset. .

At the end of experiment, the mean values of the direct, indirect and
I/D% were 0.8+0.39cm, 0.2#0.19cm and 20. 3+14. 3% respectively. As observed from
this table, there was CNMB in one experiment after 25 min. repeated

stimulation.
Figure (28) represents one of the experiment done in this group.

Table (37) compares the mean values of the three studied parameters
(direct, indirect & I/D%) in the all the groups carried out in presence of 4
times the normal concentration of calcium in krebs solution, in absence and in
the presence of morphine. As observed, there was no significant difference 1In
the direct, indirect and I1/D% parameters between morphine subgroups and
control at the onset of the experiment.

After 15 min. rest, as observed from table (37), there was no significant
difference in the direct, indirect and I/Dk¥ parameters between morphine
subgroups and control i.e, morphine at the three used doses had no effect on
the response of the rat phrenic diaphragm preparation after 15 min. rest
pathed in calcium 4 times krebs solution.

At the end of the experiment (table 37), the mean value of the direct
contraction in morphine subgroup at the smaller dose (0.2mg%) was 0.62+0.32
cm, the corresponding value in the control was 1.0+0,12cm. Morphine at this
dose (0.2mg%) decreased the direct contraction (P<0.02). However, the larger

two doses of morphine had no effect on the same parameter.
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The mean values of the indirect response in morphine subgroups at the
three doses (0.2mg%, 0.5mg% & 1.0 mg%) at the end of the experiment was
significantly decreased (P<0.05, <0.02 & 0.02) compared with the experiment
done in absence of morphine. Also, the I/D¥ was significantly decreased
(F<0.02) at the dose 1.0 mg%.

As observed from table (37'), there was no significant difference between
morphine subgroups carried out in 4 times calcium concentration of normal
krebs solution at the onset of experiment. There was no significant difference
between morphine subgroups in the three studied parameters (direct, indirect &
1/D%) after 15 min. rest and at the end of the experiment.
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Table (33) :The response of isolated rat phrenic diaphragm preparation
bathed in 4 times normal calcium in krebs solution to

repeated stimulation at a rate 1/5ec,

Exp.| Height of Height of Height of ‘
No. | Contraction I/D% | Contraction I/D% | Contraction I/D% | Time
at cnset after 1/4h. at end
direct| indirect direct| indirect direct| indirect
1} 3.4 2.2 64.7 2.2 1.7 77.3 | 0.9 0.5 55.6
2| 4.2 3.2 76.2 2.2 1.4 63.3 | 1.0 0.2 20.0 |_L ,
3l 34 | 28 laza| 21| 20 |952| 11 | 04 364 2
4| 4.3 3.7 86.0 2.8 3.1 110.7| 0.9 0.6 66.7
5| 3.9 3.4 87.2 2.8 2.8 100.0| 1.0 0.6 60.0
6| 5.5 3.2 58.2 2.8 1.8 64.3 | 1.2 0.4 33.3
Mean| 4.1 3.1 75.6 2.5 2.1 84.0 | 1.0 0.5 50.0
s.p.Vo.778 | 0.523 111.92/0.349 | 0.663 17.38| 0.118| 0.1612 |18.8
s.E. 10,3181 0.214 |4.869/0.143 | 0.273 7.095| 0.048| 0.0658 ]7.677

Table €34) :The response of isolated rat phrenic diaphragm preparation
bathed in 4 times normal calcium in krebs solution to repeated

stimulation at a rate 1-/sec in presence of mor phine (0. 2mg%)

Exp.| Height of Height of Height of
No. | Contraction I/D% | Contraction I/D% | Contraction I/D% | Time
at onset after 1/4h. at end nin
direct| indirect direct| indirect direct| indirect i
1 2.7 1.7 63.0 1.6 2.4 150.0! 0.2 0.0 0.0 | 20
21 6.5 4.4 67.7 3.7 3.1 83.8 | 1.0 0.1 10,0 | 30
31 3.7 3.3 89.2 1.6 2.5 156.3| 0.3 0.0 0.0 25
4| 5.8 4.4 75.9 3.0 3.3 110.0| 0.9 0.6 &66.7 | 30
5t 5.2 2.9 55.8 3.8 2.6 68.4 ) 0.7 0.1 14,3 | 30
6| 2.5 1.6 64.0 1.3 0.9 69.2 | 0.6 0.3 50.0 | 30
Mean| 4.4 3.1 69.3 2.5 2.5 106.3] 0.62 0.18 [23.5 ]
S p.1.673 | 1.239 [11.7711.135 D.846 | 31.36| 0.319| 0.232 28.07
€ F.10.683 | 0.506 14.803 0.463 | 0.345 |12.8 | 0.13 0.095 |11.46
T 5,94 2.74
n
P< 0. 0002, 0.05

* Significant difference copmared with the corresponding values at the onset.
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Table €352 :The response of isolated rat phrenic diaphragm preparation
bathed in 4 times normal calcium in krebs colution to repeated

stimulation at a rate 1 /sec in presence of mor phine (0. Smgx)

Exp.| Height of Height of Height of
No. | Contraction I/D% | Contraction 1/0% | Contraction I/D% | Time
at onset after 1/4h. at end
direct| indirect direct| indirect direct| indirect mig-
1 3.1 2.1 67.7 1.3 1.2 92.3 ] 0.3 0.0 0.0 | 25
2| 4.7 3.9 83.0 3.0 3.3 110.0) 0.7 0.6 85.7 | 30
3| 4.3 3.2 74.4 2.8 2.4 85.7 | 0.6 0.2 33.3 30
4 3.0 2.2 73.3 1.7 1.4 82.4 | 0.6 0.2 33.3 | 30
51 3.2 2.0 62.5 1.7 1.8 105.9| 0.6 0.3 50.0 | 30
6| 4.1 3.4 82.9 2.3 2.7 117.4} 1.3 0.0 00.0 | 25
7\ 5.7 3.3 57.9 2.4 2.2 91.7 | 1.3 0.0 0.0 12
8 5.2 3.3 63.5 2.7 2.0 74.101 0.6 0.2 33.3 30
Mean| 4.2 2.9 70.7 2.2 2.1 94.9 0.75 0.19 29.5
S.D.'1.0121 0.717 9.354| 0.611 0.687 |14.86] 0.363 0.204 | 29.84
S.E.10.358 | 0.254 3. 307 0.216 | 0.243 . 254 0.128] 0.072 10.55
T 8.7 5.33
P .00001, . 0005,

Table (36) :The response of isolated rat phrenic diaphragm preparation
bathed in 4 times normal calcium in krebs solution to repeated

stimulation at a rate 1/sec in presence of morphine (1.0mg%)

Exp.| Height of Height of Height of
No. | Contraction I/D% | Contraction /0% Contraction I/D% | Time
at onset after 1/4h. at end _
direct| indirect direct] indirect direct| indirect mn.
1] 2.8 2.3 82.1 1.4 1.9 135.7} 0.4 0.0 0.0 | 25
21 5.7 4.0 70.2 3.0} 3.3 110.0| 0.5 0.1 20.0 ) 30
31 3.9 3.0 76.9 2.6 1.5 57.7 | 1.3 0.4 30.8 | 30
4| 2.9 2.1 72.4 1.8 1.4 77.8 | 1.1 0.4 36.4} 30
51 3.4 2.5 73.5 2.0 1.9 95.0 { 0.7 0.1 14.3 | 30
Mean| 3.7 2.8 75.0 2.2 2.0 95.2 | 0.80 0.2 20.3
5.D.|1.181 0.76 4.639; 0.64 0.762 |29.87] 0.387 0.187 |14.30
S FE.10.528 | 0.34 3.074| 0.286 | 0.341 13.36| 0.173| 0.084 6.39
T 5.17 2.39
»
K 0.001" 0.05

* Significant difference copmared with the corresponding values at the onset.
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Table (37): Comparison between the mean valu
and I/D% parameters i

in soluticn and the corresponding values in morphine subgroups.

es * S.D. of the direct, indirect

n the control group carried out in 4 times normal calcium

At Onset After 15 Min. Rest At E nd of Exp. .
Group Time
Direct | Indirect| I/D% Direct | Indirect| I/D% Direct | Indirect | I/D% Min.

Control 4120 78| 3. 120.52| 75.6411.92| 2.5%0.35| 2.120,67| 84.0+17.38] 1 %0.12 | 0.5 *0.16| 50 = 18.5 30
Morphine 4.421.67| 3.151.24 69.3+11.77| 2.5+1.14| 2.520.85| 106.3%31.4} 0.62%0.32 | 0.1820.23 23.5228.07| 27.5
(0.2 mg%) T | 0.4 0.0 0.92 0.0 0.91 1.52 2.87 2.6 1.9

P | NS N.S. N.S. N.S. N.S. N.S. <0.02" .05 | N.S.
Morphine 4 251,01 2.950. 72\ 70.739.35 | 2.240.61| 2.1%0.69| 94.9+14.86| 0.75%0.36 | 0.19%0.2 29.5429.84|  26.3
(0.5 mg%) T | 0.2 0.58 0.86 1.07 | 0.0 1.26 1.29 2.97 1.46

P | NS N.S. N.S. N.S. N.S. N.S. N.S. «0.02° | N.5.
Morphine 3 721.18| 2.640.76| 75 *4.64 |2.240.64| 2#0.76| 95.2+29.87| 0.8+0.39 | 0.2 *0.19 20.3=14.3 29
(1.0 mg%) T | 0.68 0.77. | 0.11 0.99 0.23 0.78 1.21 2.86 2.89

p | NS N.S. N.S. N.S. ¥N.S. N.S. N.S. w.02 | <0.02"

» Mu.o.a._.mu.qmnw decrease compared with the control.
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Table € 37): Comparison between morphine subgroups carried out

in 4 times normal calcium in krebs solution.

At Onset After 15 Min. Rest At End of Exp. Time
Group :
Direct | Indirect| I/D% | Direct |Indirect; I/D% Direct |Indirect | I/D% Hin.
Norphine T 5T 27 5 11 24 693511, 77| 2. 5%1. 14| 2.50.65| 106. 3231.4| 0.62+0. 32| 0.160.23) 23.5428.07}  27.5
(0.2 mg%) _ S
Horphine I 75701 2 550 72| 70. 745,35 | 2.250.61| 2.120.69| 94.9=14.86| 0. 75%0. 36| 0.19%0.2 | 29.5+29.84)  26.3
(0.5 ng%) .
T | 0.28 | 0.38 0.25 0.64 | 0.9 0.91 1.07 0.0 0.38
, P | NS | NS N.S. N.S. | N.S. N.S. NS. | N.S. N.S.
Forphine T B 3 157 769, 3511, 77| 7.551. 14| 2. 540.85| 106. 3+31.4| 0.62%0.32| 0.1820.23| 23.5+28.07)  27.5
(0.2 mg%)
Morphine e 75l 2 850 7| 754 &4 | 2.2%0.64| 220.76 | 95.2=29.87| 0.8%0.39 | 0.220.19 | 20.3+14.3 | 29
(1.0 mg%)
T | 0.78 | 0.47 1.01 0.87 | 1.02 0.6 0.94 0.0 0.23
P, NS | NS N.S. N.S. | N.S. N.S. N.S . N.S. N.S.
Norphine T 71 11 2.940 7270, 759. 35 | 2. 240. 61| 2. 140. 69| 94.9514.86| 0. 75=0.36| 0.19%0.29) 29.5+29.84)  26.3
(0.5 ng%)
Morphine ST 781 3 850 76 75464 | Z.7%0.64| 250.76 | 95.2229.87| 0.8%0.35 | 0.240.19 | 20.3+14.37, 23
(1.0 mg%)
T | 0.74 | 0.22 0.86 0.0 0.25 0.02 0.0 0.0 0.64
P | NS | NS N.S. N.S. | N.S. N.S. N.S. | NS N.S.
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Fig. (25) : Control Experiment Carried out in 4 Times Normal Ca2+in Solution.

Fig.(26) : The Response of Rat Phrenic Diaphragm Preparation Bathed in

4 Times Normal Ca2+ in Krebs Solution in Presence of Morphine (0.2mg%).
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Fig.(27) : The Response of Rat Phrenic Diaphragm Preparation Bathed in

4 Times Normal Caz+ in Krebs Solution in Presence of Morphine (0.5mgZ).




.". L] Tnlulfnll.

Fig. (25) : Control Experiment Carried out in 4 Times Normal Ca2+1’n Solution.

Fig.(26) @ The Response of Rat Phrenic Diaphragm Preparation Bathed in

4 Times Normal Caz+ in Krebs Solution in Presence of Morphine (0.2mg%).
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Effect of Naloxone on the response of the i_solated rat phrenic diaphragm

preparation bathed in a solution containing 4 times the normal calcium of
krebs solution.

The doses of naloxone tried were 0.01mg% and 0.02mg%

Table (38) and figure (29) represent the effect of naloxone at a dose
0. Olt_ng% (five experiments). It can be observed that, the mean height of the
direct contraction at the onset of the experiment was 4.5+1.73cm. The mean
height of the indirect contraction at the onset of the experiment was
3.1+1.35cm. The I/D% was 69.1%7. 75%. After quarter of an hour rest in a
solution containing 4 times the normal concentration of calcium and naloxone
(0.01mg%), the mean values of the direct and indirect responses became
3+1.34cm and 2.3%1.29%m respectively. The I/D% was 75.8+21.09%.

After repeated stimulation for 1/2h, the mean values of the direct,
indirect and I/D% were 2.121.27cm, 10.42cm and 51.9+26.98% respectively.

Table (39) represents the effect of naloxone at a dose 0.02mg% (five
_ experiments). It can be observed that, the mean height of the direct
contraction at the onset of the experiment was 4+1.02cm. The mean height of
the indirect contraction at the onset of the experiment was 2.8+0.97cm. The
I/D% was 68.3+10.53%. After guarter of an hour rest, the mean values of the
direct and indirect responses became 2.8+1.11cm and 2.1%0.79m respectively.
The I/D% was 76.4+6.52%.

After repeated stimulation for 1/2h, the mean values of the direct,
jndirect and I/D% were 1.4+0.5lcm, 0.840.51cm and 50.2+19.54% respectively.

Figure (30) represents one of the experiment done in this group.

Table (40) shows a comparison between the mean values of the three
studied parameters (direct, indirect & I/D%) in all the groups carried out in
4 times normal calcium in krebs solution, in absence and in presence of

naloxone.
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As observed, there was no significant difference in the direct, indirect
and I/D% parameters between naloxone subgroups and control at the onset of the
experiment.

After 15 min. rest, there was no significant difference in the direct,
indirect and I/D% parameters between naloxone subgroups apd control i.e,
naloxone at the two used doses (0.0lmg% & 0.02mg%) had no effect on the
response of the rat phrenic diaphragm preparation after 15 min. rest bathed in
calcium 4 times krebs solution.

At the end of the experiment (table 40), the mean value of the indirect
response in naloxone subgroup at the smaller dose (0.0lmg%) was 1.040.42cm,
the corresponding value in the control was 0.5%0.16cm. Naloxone at this dose
(0.01mg%) increased the indirect response (P(0.0Z) at the end of experiment.
However, the I/D% not increased, this means that naloxone at this dose
(0.01mg%) also increased the direct response. The large dose of naloxone
(0.02mg%) had no apparent effect.
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Table €38) :The response of isolated rat phrenic diaphragm preparation
bathed in 4 times normal calcium in krebs solution to repeated

stimulation at a rate 1l1/sec in presence of n:aloxone(o. Oimgx)

Exp.| Height of Height of Height of
No. | Contraction I/D% | Contraction I/D% | Contraction I/D% | Time
at onset after 1/4h. at end
direct| indirect direct| indirect direct! indirect
1 4.5 3.0 66.7 3.0 2.0 66,71 2.2 0.9 40.9
2| 2.6 1.7 65.4 1.9 1.4 73.7 | 1.1 0.3 27.3 -—1—b
3| 5.1 42 |s2.4| 2.7| 2.9 |107.4f 1.5 | 1.2 |80.0 2
4 7.0 4.8 68.6 5.3 4.3 81.1 4.3 1.3 30.2
5| 3.2 2.0 62.5 2.2 1.1 50.0! 1.6 1.3 81.3
Mean| 4.5 3.1 69.1 3.0 2.3 75.8 | 2.1 1.0 51.9
$.D.11.7255| 1.3491 {7.748|1.3444 1.2942 | 21.09| 1.271f 0.424 |26.98
S.E.|0.7717| 0.6033 |3.465] 0.6012 0.5788 | 9.433} 0.568] 0.19 12,06

Table (39) :The response of izsalated rat phrenic diaphragm preparation
bathed in 4 times normal calcium in krebs sclution to repeated

stimulation at a rate 1-/sec in presence of naloxone (0. Oamgx)

Exp. | Height of Height of Height of
No. | Contraction I/D% | Contraction I/D% | Contraction I/D% | Time
at onset after 1/4h. at end
direct| indirect direct| indirect direct| indirect
1 2.9 1.6 55.2 1.6 1.3 81.31 0.7 0.3 42.9
2 4.8 4,0 83.3 2.7 2.3 85.2 2.1 1.4 66.7 —-‘l—h
3| 4.3 2.7 62.8 3.3 2.4 72.7 1 1.4 0.5 35.7 2
4 2.9 2.1 72.4 2.0 1.4 70.0 1.3 0.4 30.8
5 5.0 3.4 68.0 | 4.4 3.2 72.7 1.6 1.2 75.0
Mean| 4.0 2.8 68.3 2.8 2.1 76.4 | 1.4 0.8 50.2
5.D.|1.019 0.967 10.53)1.1068| 0.786 6.515! 0.507| 0.505 19.54
S.E.|0.456 | 0.432 |4.71 [0.495 0.351 2.914| 0.227| 0.226 18.738

118



Table (40) : Comparison between the m
and I/D% parameters in the control group carried out
in krebs solution and

ean values * S.D. of the direct, indirect
in 4 times normal calcium

the corresponding values in naloxone subgroups.

At Onset After 15 Min. Rest At End of Exp.
Group
Direct | Indirect I/ Direct | Indirect| I/D% Direct | Indirect I/D%

Control 4,120, 78 3.120.52) 75.6411.92| 2.5%0, 35| 2.1%0.67| 84.0=17. 38 1.050.12| 0.5 +0.16| 50.0+18.8
Naloxone 4,521, 73| 3.1%1.35| 69.1=7.75 | 3.0+1.34| 2.351.29) 75.8=21.05 5 141.27] 1.0 20.42|51.9226.98
(0.01mg%) | ¢ | o551 | 0.0 1.04 0.88 | 0.33 0.71 12.13(4)| 2.89 0.14

P | NS N.S. N.S. N.5. | N.5. N.S. N.S. .02 | NS
Naloxone 4.0o1.02| 2.8+0.97| 68.3+10.53) 2.8+1.11| 2.10.79| 76.4=6.52 | 1.4%0.51} 0.8 =0.51| 50.2#19.54
(0.02ng%) r | o018 | 0.6 | 1.06 0.63 | 0.0 0.92 1.89 | 1.62 0.02

P | Ns N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S.

* Significant increase compared with the control.
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Fig.(29) : The Response of Rat Phrenic Diaphragm Preparation Bathed in

4 Times Normal Ca2+ in Krebs Solution in Presence of Naloxone (0.01mgk) .

Fig.(30) : The Response of Rat Phrenic Diaphragm Preparation Bathed in

4 Times Normal Ca2+ in Krebs Solution in Presence of Naloxone (0.02mgZ).
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Group II (B): the effects of stimulation of opioid receptors by morphine and

 their blockage by naloxone in presence of various concentrations of I{+ in

solution.
According to -It'+ concentrations in the krebs, this group included

Group II(B)-1 : This group demonstrates the effects of stimulation of opiate
receptors by morphine and their blockage by naloxone on the
response of the jsolated rat phrenic diaphragm preparation

bathed in I(+ free krebs solution.

Group II(B)-2 : This group demcnstrates the effects of gtimulation of opiate
receptors by morphine and their blockage by naloxone on the
response of the isolated rat phrenic diaphragm preparation

hathed in half the normal K' concentration in krebs solution.

Group II(B)-3 : This group demonstrates the effects of stimulation of opiate
receptors by morphine and their blockage by naloxone on the
response of the isolated rat phrenic diaphragm preparation

bathed in double the normal K' concentration in krebs solution.

Group II(B)-4 : This group demonstrates the effects of stimulation of opiate
receptors by morphine and their blockage by naloxone on the
response of the isolated rat phrenic diaphragm preparation

pathed in 4 times the normal K+ concentration in krebs solution.

Each of the above groups jncluded a control group, morphine subgroups and

naloxone subgroups.
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Group ITICB)=1 :

The effects of stimulation of opiate receptors by morphine and their

blockage by naloxone on the response of the isolated rat phrenic diaphragm

preparation bathed in It’+ free krebs solution.

Control experiments (n = 53 .

The results are shown in table (41). It can be seen that, the mean height
of the direct contraction at the onset of the experiment was 3.9%1.11 cm. The
mean height of the indirect contraction at the onset of the experiment was
2.8+0.7cm. The percentage ratio between the indirect and direct response
(I/D%) was 72.146.0%. After quarter of an hour rest in potassium free krebs
solution the mean values of the direct and indirect responses became 3.8+0.59
cm and 2.4+0.39cm respectively. The I/D% was 65.6+12.56%.

At the end of experiment, after repeated stimulation at a rate of 1/sec
for 1/2h, the mean values of the direct, indirect and I1/D% were 1.4+0,95cm,

0.120.09m and 9.8%9.9% respectively. As observed from this table there was
CNMB in two preparations after 17 and 30 min.

Figure (31) represents one of the experiment included in this group.

The effect of morphine.

The doses of morphine tried were 0.2mg% and 0.5mg%

Table (42) and figure (32) show the effects of morphine at a dose 0.2mg%
(five experiments). It can be observed that, the mean height of the direct
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contraction at the onset of the experiment was 3.9+1.19cm. The mean height of
the indirect response at the onset of the experiment was 2.4+0.56cm. The I1I/D%
was 61.7x10.64%.

After quarter of an hour rest in potassium free krebs solution and
morphine (0.2mg%), the mean values of the direct and indirect responses became
4.3+0.89cm and 2.1=0.22cm respectively. The I/D% was 51.3=11.43%.

. After repeated stimulation (at the end of experiment) the mean values of
the direct, indirect and I/D% were 2.3%0.98cm, 0.2 0.19cm and 10.536.82%
respectively. As observed from this table there was CNMB in one preparation
after 12 min. repeated stimulation.

Table (43) and figure (33) show the effects of morphine at a dose 0.5mg%
(fFive experiments). It can be seen that, the mean height of the direct
contraction at the onset of the experiment was 4.3%+1.21cm. The mean height of
the indirect contraction at the onset of the experiment was 3.040.85cm. The
1/D% was 70.0%6.01%. After quarter of an hour rest in potassium free krebs
solution and morphine (0.5mg%), the mean values of the direct and indirect
responses became 4.4+0.84cm and 2.9%0.78cm respectively. The I/D% was 65.2 *
10.49%,

After repeated stimulation for 1/2h (at the end of experiment), the mean
values of the direct, indirect and I/D% were 2.2%0.56cm, 0.7 =0.18cm and
36.1218.19% respectively.

Table (44) compares the mean values of the direct, indirect and I/D% 1in
the control group carried out in potassium free krebs solution and the
corresponding values in morphine subgroups. As observed, there was no
gignificant difference in the direct, indirect and I/D% parameters between
morphine subgroups and control at the onset of the experiment.

As also observed from table (44), there was no significant difference
between morphine subgroups and control after 15 min. rest i.e, marphine
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(0.2ng% & 0.5mg%) had no effect on the rat phrenic diaphragm preparation
bathed in potassium free krebs solution after 15 min. rest.

At the end of experiment (Table 44), the mean value in the inpdirect
response in morphine subgroup at a dose 0.5mg% was 0.7+0.18ca., the
corresponding value in the control was 0,1%0.09cm. As observed morphine at
this dose (0.5mg%) stimulated the indirect contraction (P<0.0005), the I/D%
was increased (P<0.02). The smaller dose of morphine (0. 2mg%) had no such
effect. The direct contraction was not affected by the two used doses of

morphine.
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Table €412 :The respo

bathed in K+ free krebs solution to repeated stimulation

nce of the isolated rat phrenic diaphragm preparation

at a rate 1/sec.

Exp.| Height of Height of Height of
No. | Contraction 1/D% | Contraction 1/D% | Contraction I/D% | Time
at onset after 1/4h. at end min
direct! indirect direct| indirect direct] indirect
1 3.3 2.5 75.8 3.7, 2.3 62.2 1.0 0.1 10.0} 30
2 2.5 1.7 68.0 4.5 2.4 53.3 0.6 0.1 16.6) 30
3| 4.0 3.1 727.5| 2.91 2.1 72.4 | 0.9 0.2 |22.2| 30
4 4.1 3.1 75.6 4.1 2.3 56.1 1.3 0.0 0.0 17
5 5.5 3.5 63.6 3.7 3.1 83.8 3.0 0.0 0.0 30
Mean! 3.9 2.8 |72.1| 3.8 2.4 |65.6) 1.4 0.1 9.8
S.p.11.110 0.702 6.003) 0.5%94 0.387 12.56| 0.951) 0.087 9.90
S.E.|0.497 0.314 2.685) 0.266 0.173 5.615| 0.425| 0.039 4,428

Table C42) :

bathed in K* free krebs =sol

1/sec in presence of morphine(o. Emgx)

The response of the jsolated rat phrenic diaphragm preparation

ution to repeated gstimulation at a rate

Exp.| Height of Height of Height of
No. | Contraction I/D% | Contraction I/D% | Contraction 1/D% | Time
at onset after 1/4h. at end
direct! indirect direct! indirect direct| indirect
1 5.0 3.0 60.0 5.0 1.9 38.0 | 2.7 0.5 18.5] 30
2 3.0 1.6 53.3 3.9 2.3 59.0| 1.8 0.2 11.1} 30
3! 4.9 2.5 51.0 52 2.4 46.2 | 3.7 0.0 0.0 12
4| 2.6 2.0 76.9 3.0 2.0 66.7 1 1.1 0.1 9.1 30
5| 4.0 2.7 67.5 4.3 2.0 46.5 | 2.2 0.3 13.6| 30
Mean| 3.9 2.4 61.7 4.3 2.1 51.3 2.3 0.2 10.5
S.D.|1.1948] 0.561 10.64) 0.887 0.218 11.43| 0.977] 0.19% 6.82
S.E. 0.534 | 0.251 %4.75710.397 | 0.098 |5.111 0.437| 0.087 |3.051
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Table (43) : The response of the isolatedrat phrenic diaphragm preparation
bathed in K* free krebs solution to repeated cstimulation at a rate

L ssec in presence of morphine (0. 5mg)

Exp. | Height of Height of Height of
No. | Contraction I/D% | Contraction I/D% | Contraction I/D% | Time
at onset after 1/4h. at end
direct| indirect direct| indirect direct| indirect
1 4.7 2.9 61.7 4.7 2.9 61.7 | 2.8 0.6 21.4
21 4.2 3.3 78.6 5.4 3.3 61.1 2.3 0.7 30.4
3| 23 | 1.6 |es.6| 21| 1.7 |548) 1.5 | 0.9 60.0| /%8
4| 4.8 3.4 70.8 4.6 3.8 82.6 | 1.8 0.9 50.0
51 5.5 3.8 69.1 4.4 2.2 65.9 | 2.7 0.5 18.5
Mean| 4.3 3.0 70.0 4.4 2.9 65.2 | 2.2 0.7 36.1
S.D.11.210 )} 0.845 Z.01 |0.840 | 0.776 10.49] 0.564| 0.180 18.19
S.E.| 0.541 0.378 | 2.688|0.376 0.347 14.693] 0.252 0.081 8.133
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Table (44) :Comparison between the mean values = S.D. of the direct, indirect
and I/D% parameters in the control group carried out in potassium free krebs

solution and the corresponding values in morphine subgroups.

At Onset After 15 Min. Rest At End of Exp. i
Group . 'ime
Direct | Indirect| I/D% Direct |Indirect| I/D% Direct | Indirect | I/D% Hin.

Control 3.921.11\2.8+0.7 | 72.126.0 | 3.840.59| 2.4+0,39| 65.6=12.56| 1.4+0.95| 0.1 20.09| 9.8 =9.9 27.4
Morphine 3.9%1.19] 2.420.56) 61.710.64| 4.3+0.89) 2.1=0.22| 51.3211.43| 2.30.98| 0.2 +0.19! 10.5+6.82 | 26.4
(0.2 ng%) T | o0 1.0 1.9 1.05 | 1.51 1.88 1.48 | 1.05 0.13

P N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S.
Morphine 4.3%1.21| 3.0+0. 85| 70.06.01 | 4.40.84! 2. 9=0. 78| 65, 2+10.49| 2.2+0.56! 0.7 #0.18| 36.1418.19] 30
(0.5 mg%) T | o0.5¢ | o0.41 0.55 0.15 | 1.29 0.05 1.62 | 6.71 2.84

W
P N.S. N.S. N.S. N.S. N.S. N.S. N.S. <0.0005 | <0.02"

* Significant increase compared with the control.
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Fig.(31) : Control Experiment Carried out in K+ Free Krebs Solution.

Fig.(32) : The Response of Rat Phrenic Diaphragm Preparation Bathed in

K+ Free Krebs Solution in Presence of Morphine (0. 2ngl) .

Fig.(33) : The Response of Rat Phrenic Diaphragm Preparation Bathed in
K+ Free Krebs Solution in Presence of Morphine (0.5mgZ%) .
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Effect of Naloxone on the response of the isolated rat phrenic diaphragm

preparation bathed in XK' free krebs solution.

The doses of naloxone used were 0.01mg% and 0.02mg%

Table (45) shows the response of the rat phrenic diaphragm bathed in K+
free krebs solution in presence of naloxone at a dose 0.0lmg%. It included
five experiments. It can be observed that, the mean height of the direct
contraction at the onset of the experiment was 3.9%1.57cm. The mean height of
the indirect contraction at the onset of the experiment was 2.340.74cm. The
1/D% was 65. 6+24.15%, After guarter of an hour rest in potassium free krebs
solution and naloxone (0.01lmg%), the mean values of the direct and indirect
responses became 4.4+1.8cm and 3.1#1.48cm respectively. The I/D% was
74. 3+26.41%. |

After repeated stimulation for 1/2h. (at the end of experiment) the mean
values of the direct, indirect and I/D% were 1.6%1.06cm, 0.26+0.42cm and
23.3+19,27% respectively. As observed from this table there was CNMB in one
preparation after 30 min. repeated stimulation.

Figure (34) represents one of the experiment done in this group.

Table (46) shows the response of the rat phrenic diaphragm bathed in K+
free krebs sclution in presence of naloxone at a dose 0.02mg%. It included
five experiments. It can be observed that, the mean height of the direct
contraction at the onset of the experiment was 3.2%1.31cm. The mean height of
the indirect contraction at the onset of the experiment .was 2.120.36cm. The
1/D% was 70.1%13.69%.

After quarter of an hour rest in potassium free krebs .solut.ion and
naloxcne (0.02mg%), the mean values of the direct and indirect responses
became 3.0%1.24cm and 1.9%0.19cm respectively. The I/D% was 70£17.92%.

After repeated stimulation for 1/2h (at the end of experiment) the mean
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values of the direct, indirect and I/D% were 1.4#40.85cm, 0.14#0.17cm and
13.8%15,26% respectively. As observed from this table there was CNMB in two
preparations after 17 and 25 min. repeated stimulation.

Figure (36) represents one of the experiment included in this group.

Table (47) compares the mean values of the direct, indirect and I/D%
parameters in the control group carried out in potassium free krebs solution
and the corresponding values in presence of pnaloxone at its two doses. As
observed, there was no significant difference in the three studied parameters
between naloxone subgroup at a dose 0.0lmg% and control at the onset of the
experiment. Also, there was no significant difference in the direct, indirect
and I/D% parameters between naloxone subgroup at a dose 0.02mg% and control at

the onset.

After 15 min. rest,naloxone at a dose 0.0lmg% had no effect on the
response of the rat phrenic diaphragm preparation bathed in potassium free
krebs solution. The mean value of the indirect contraction 1in nalaoxone
subgroup at a dose 0.02mg% was 1.9+0.19cm., the corresponding value in the
caontrol was 2.4+0.39cm. As observed naloxone at this dose (0.02mg%) decreased
the indirect contraction (P<0.05), however, the I/D% was not decreased and the
direct contraction was also not affected by this dose.

At the end of experiment, naloxone at its two doses had no effect on the
response of the preparation bathed in potassium free krebs solution.
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Table €45) : The response of the isolat

bathed in l("'r free krebs solution to repeated sti

1 /sec in presence of naloxone (0. o1 mg%)

ed rat phrenic diaphragm preparation

mulation at a rate

Exp.| Height of Height of Height of
No. | Contraction I/D% | Contraction I/D% | Contraction I/D% | Time
at onset after 1/4h. at end
direct| indirect direct! indirect direct! indirect
1 5.9 1.7 28.8 6.3 1.9 30.2 1 0.8 0.0 0.0
21 2.6 2.4 1923 32| 2.6 |81.3] 1.1 0.3 127.3
3! 26 | 1.6 |61.5| 27| 2.0 |71} 10 | 0.1 }10.0 1/2h
4! 5.3 3.4 64.2 6.4 5.5 85.9 ! 3.4 1.0 29.4
51! 3.2 2.6 81.3 3.4 3.4 100.0| 1.6 0.8 50.0
Mean| 3.9 2.3 65.6 4.4 3.1 74.3 1.6 0,26 |23.3
S.D.11.568 | 0.735 [24.15/1.799 71.479 |26.41| 1.059) 0.419 19.27
S.E.10.701 0.3286 110.8 | 0.8044| 0.6614 771.811 0.474| 0.1870 |8.619

Table ( 48) : The response of the izsolatedrat

bathed in K+ free krebs solution to repeated stimu

i/sec in presence of naloxone (0. Oamgx)

phrenic diaphragm preparation

lation at a rate

Exp.| Height of Height of Height of
No. | Contraction I/D% | Contraction I1/0% | Contraction I/D% | Time
at onset after 1/4h. at end min.
direct| indirect direct| indirect direct!| indirect
1 2.9 1.9 65.5 2.4 1.8 75.01 1.2 0.0 0.0 | 17
2| 3.0 2.3 76.7 3.2 2.1 65.6 | 1.1 0.4 36.4 | 30
3| 2.1 1.7 81.0 2.1 1.7 81.0| 0.8 0.1 12.5 | 30
4% 2.4 1.9 79.2 2.3 2.0 87.0 | 1.0 0.2 20,0 1 30
5| 5.4 2.6 48.1 5.1 2.1 41.2 1 2.9 0.0 0.0 25
Mean| 3.2 2.1 70.1 3.0 1.9 70,0 | 1.4 0.14 |13.8 | 24.6
$.D.11.306 | 0.364 |13.69 71.236 | 0.187 |[17.92 0.852| 0.167 |15.26
S.F.0.584 | 0.163 [6.125 0.553 | 0.084 |[8.012 0.381] 0.075 |6.826
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Table (47): Comparison between the mean values
and I/D% parameters in the control group

solution and the corresponding values in naloxone subgroups.

= §.D. of the direct, indirect
carried out in potassium free krebs

At Onset After 15 Min. Rest At End of Exp. T
Group ime
Direct | Indirect| 1/D% Direct | Indirect| I/D% Direct | Indirect | I/D% Hin.
Control 3.9=1.11| 2.8=0.7 | 72.1=6.0 |3.8=0.59|2.4=0.39| 65.6=12.56] 1.4=0.95| 0.1 =0.09| 9.8 =9.9 27.4
Naloxone 3.9=1.57| 2.3=0. 74| 65.6=24.15| 4.4=1.8 | 3.1=1.48| 74.3=26.41] 1.6=1.06 0.26=0.42| 23.3=19.27} 30
(0.01mg%) T 1.1 0.58 0.71 1.02 0.67 0.31 | 0.84 1.39
P N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S.
Naloxone 3 2-1.31| 2.1=0.36| 70.1=13.69| 3.0=1.24| 1.9=0.19| 70.0=17.92; 1.4=0.55 0.14=0.17! 13.8=15.26] 24.6
(0.02mg%) T 1.98(4)| 0.3 1.3 2.6 0.45 0.0 0.47 0.49
. w
P N.S. N.S. N.S. <0.05 N.S. N.S. N.S. N.S.

* Significant decrease compared with the control.
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Fig. (34) : The Response of Rat Phrenic Diaphragm Preparation Bathed in

K+ Free Krerbs Solution in Presence of Naloxone (0.01mg%) .

Fig.(35) : The Response of Rat Phrenic Diaphragm Preparation Bathed in

K+ Free Krebs Solution in Presence of Naloxone (0.02mgZ%).
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Group IICB3Y =2 :

The effects of stimulation of opiate receptors by morphine and their

blockage by naloxone on the response of the isolated rat phrenic diaphragm

preparation bathed in a solution containing half the normal K+ concentration

in krebs.

Control experiments (n = 5)

The results are shown in table (48). It can be observed that, the mean
height of the direct contraction at the onset of the experiment was 5.9%0,98
cm. The mean height of the indirect contraction at the onset of the experiment
was 3.420.73cm. The percentage ratio between the indirect and direct response
(I/D%) was 58.5=15.99%. After quarter of an hour rest in potassium half krebs
solution the mean values of the direct and indirect responses became 5.2+1.56
cm and 3.1%*1.36cm respectively. The I/D% was 59.9+19.92%. At the end of
experiment, after repeated stimulation for 1/211. the mean values of the
direct, indirect and I/D% were 2. 7+1.68cm, 0.7#0.46cm and  29.8%20. 74%
respectively.

Figure (36) represents one of the experiment done in this group.

The =ffect of morphine.

The doses of morphine used were 0.2mg% and 0.5mg%

Table (49) shows the effects of morphine at a dose 0.2mg% . It included
five experiments. It can be seen that the nmean height of the direct
contraction at the onset of the experiment was 5.5+1.96cm. The mean height of
the indirect contraction at the onset of the experiment was 3.2%0.88cm. The
1/D% was 60.5+=11.77%.

After guarter of an hour rest in presence of morphine (0.2mg%), the mean
values of the direct and indirect responses became 5.2=2.0lcm and 2.9%0.74cm
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respectively. The I/D% was 60.5=11.69%.

After repeated stimulation for 1/2h. (at the end of experiment) the mean
values of the direct, indirect and I/D% parameters were 3+1.31cm, 0.45%0.47cm
and 13.2+12.96% respectively. '

Figure (37) represents one of the experiment done in this group.

.Table (50) represents the effects of morphine at a dose 0.5mg% . It
included five experiments. It can be observed that the mean height of the
direct contraction at the onset of the experiment was 4.4+1.47cm. The mean
height of the indirect contraction at the onset of the experiment was
2.60.44cm. The I/D% was 62.3+13.36%.

After quarter of an hour rest in a solution containing half the normal
potassium concentration of krebs solution and morphine (0.5mg%), the mean
values of the direct, indirect and I/D% parameters became 4=1.57cm and
0.9+1.15cm respectively. The I/D% was 49.4+14.6%.

After repeated stimulation for 1/2h. (at the end of experiment) the mean
values of the direct, indirect and I/D% parameters were 1.9%1.6lcm,
0.12%0.08cm and 6.9+4.55% respectively.

Figqure (38) represents one of the experiment done in this group.

Table (51) compares the mean values of the direct, indirect responses and
/D% parame'ters in the control group and the corresponding values in morphine
subgroups. As ohserved, there was no significant difference in the direct,
indirect and I/D% parameters between morphine subgroups and control at the
onset of the experiment.

As also observed from table (51), there was no significant difference in
the three studied parameters (direct, indirect & I/D%) between morphine
subgroup at a dose 0.2mg% and control after 15 min. rest and at the end of the
experimént i.e, morphine (0.2mg%) had no effect on the rat phrenic diaphragm
preparation bathed in potassium half krebs solution.
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As observed from table (51), the mean value of the indirect contraction
in morphine subgroup at a dose 0.5mg% was 0.9=1.15cm. after 15 min. rest, the
correspandingr value in the control was 3.1+1.36cm. As observed morphine at
this dose (0.5mg%) decreased the indirect contraction ( P<0.05) after 15 nin.
rest, I/D% was non significantly decreased. At the end of experiment, the
mean value of the jndirect response in morphine subgroup at a dose (0.5mg%)
was 0.12%0,08cm , the corresponding value in the control was 0.7+0.46cm. As
observed morphine at this dose decreased the indirect response (P<0.05) at the
end, the I/D% was decreased (P<0.05). '
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Table (48) :The response of isolated rat phrenic diaphragm preparation
bathed in half normal K+ concentration in krebs gsolution to

repeated stimulation at a rate l/sec.

Height of Height of Height of

Exp.
No. | Contraction I/D% | Contraction 1/0% | Contraction I/D% | Time
at onset after 1/4h. at end
direct] indirect direct! indirect direct] indirect
1 7.5 3.5 46.7 7.5 3.8 50.7 | 5.0 1.4 28.0
2| 5.4 2.7 50.0 4,4 2.6 59.1 1.1 0.7 63.6
347 5.0 4.2 84.0 5.3 4.8 90.6 | 1.3 0.1 7.7 | 1/2h
4| 6.2 4.0 64.5 5.6 3.5 62.5 | 3.9 0.8 20.5
5| 5.5 2.6 47.32 3.3 1.2 3.4 2.4 0.7 29.2
Mean| 5.9 3.4 58.5 5.2 3.1 59.9 1 2.7 0.7 29.8
S.D.'0.984 | 0.731 15.99]1.558 | 1.36 19.92| 1.684| 0.464 |20. 74
S.E.| 0.44 0.327 | 7.153,0.697 | 0.608 8.907| 0.753] 0.2074 9,276
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Table (49) : The response of isolated rat phrenic diaphragm preparation
bathed in half normal l{+ concentrationinkrebs colution torepeated

stimulation at a rate 1/cec in presence of morphine (Q. amg?.)

Exp.| Height of Height of Height of
No. | Contraction I/D% | Contraction I1/D% | Contraction I/D% | Time
at onset after 1/4h. at end
direct!| indirect direct| indirect direct| indirect
1 7.0 3.5 50.0 7.0 3.3 47.1 | 4.7 0.8 17.0
2 7.2 3.5 48.6 7.0 3.6 51.4 ) 2.6 0.15 5.8 1/2h
31| 5.6 4.0 71.4 5.4 3.2 59.3 | 3.2 1.3 34.4
4 5.3 3.1 58.5 4.1 2.9 70.7 | 1.1 0.05 4.5
5, 2.3 1.7 73.9 2.3 1.7 73.9 ! 3.4 0.15 4.4
Mean| 5.5 3.2 60.5 5.2 2.9 60.5 | 3.0 .45 13.2
S.D.11.964 ¢ 0.878 [11.77 3.009 | 0.738 |11.69, 1.31 0.47 (12.96
S F.|0.878 | 0.392 |5.264 0.898 | 0.33 5.232| 0.586| 0.210 5.796

Table (50) : The response of isoclatedrat phrenic diaphragm preparation
bathed in half normal r:"' concentrationinkrebs solutionto repeated

ctimulation at a rate l/sec in presence of mrphine(o. Smg %)

Exp. | Height of Height of Height of
No. | Contraction /D% Contraction I/D% | Contraction I/D% | Time
at onset after 1/4h. at end
direct| indirect direct| indirect direct] indirect
11 3.4 2.4 70.6 2.8 1.8 64.3 | 1.4 0.2 14.3
2| 4.6 2.5 54.3 3.6 2.1 58.3 1 1.1 0.05 4.5 1/2h
3| 6.7 3.4 50.7 6.7 2.4 35.81 3.7 0.2 5.4 _
4| 4.5 2.4 53.3 4.1 1.3 31.7 | 2.0 0.05 2.5
54 2.9 2.4 82.8 3.0 1.7 56.7 | 1.3 0.1 7.7
Mean| 4.4 2.6 62.3 4.0 0.9 49.4 %1 1.9 0.12 6.9
S.D.11.465 | 0.439 13.86]1.573 | 1.151 14.60] 1.61 0.076 |4.549
G.E.|0.655 | 0.196 .12 |0.704 | 0.515 |6 53| 0.474] 0.034 2.034
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Table (51): Comparison between the mean values = S5.D. of the direct,
and 1/D% parameters in the control group carried out in half normal potassium

indirect

concentration in krebs solution and the corresponding values in morphine

subgroups.
At Onset After 15 Min. Rest At End of Exp.
Group
Direct | Indirect /D% Direct | Indirect| 1/D% Direct | Indirect I/D%
Control 5 9%0. 98| 3.4%0.73) 58.5+15. 99| 5.2+1,56| 3.1%1.36| 59.9+19.92| 2.7+1.68| 0.7 =0.46, 25.56+20.74
Morphine = 521.96| 3.240.88| 60.5%11. 77| 5.242.01| 2.9+0. 74| 60.5+11.69) 3.0+1.31| 0.450.47) 13.2*12. 96
(0.2 mg%) r | 0.4 0.39 0.23 0.0 0.29 0.06 0.31 0.58 1.52
P | NS N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S.
Morphine [ 4.421.47] 2.640. 44 62.3+13.86| 4.0+1.57| 0.941.15| 49.4214.6 | 1.941.61 0.12+0.08 6.9 24.55
(0.5 mg%) T | 1.9 2.1 0.4 1.21 2.76 | 0.95 0.9 2.76 2.41
W »
| NS N.S. N.S. N.S. 0.05" | N.5. N.S. 0.05 0.05

* Significant decrease compared with the control.
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Fig.(36) :Control Experiment Carried out in Half Normal K+ in Krebs Solution.

Fig.(37) : The Response of Rat Phrenic Diaphragm Preparation Bathed in
Half Normal K in Krebs Solution in Presence of Morphine (0.2mg%).

Fig.(38) : Thé Response of Rat Phrenic Diaphragm Preparation Bathed in
Half Normal K+ in Krebs Solution in Presence of Morphine (0.5mgZ).
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The effect of Naloxone on the response of the isolated rat phrenic diaphragm

preparation bathed in a solution containing half the normal K+ concentration

in krebs.

The doses of naloxone investigated were 0.0lmg% and 0.02ma%

Table (52) represents the response of rat diaphragm bathed in half normal
K+ in the krebs solution in presence of naloxone at a dose 0.0Img% . It
included five experiments. It can be observed that, the mean height of the
direct contraction at the onset of the experiment was 3.7+1.36cm. The mean
height of the indirect contraction at the onset of the experiment was
2,6%0.72cm. The I/D% was 7246,85%. After quarter of an hour rest, the mean
values of the direct and indirect responses became 3.3%1.16cm and 2.3+0.66cm
respectively. The I/D% was 76.3+28.7%.

After repeated stimulation for 1/2h. (at the end of experiment) the mean
values of the direct, indirect and I/D% parameters were 1.8+0.95cm, 0.4+0.19m
and 2138,39% respectively.

Figure (39) represents one of the experiment done in this group.

Table (53) and figure (40) represent the response of rat diaphragm bathed
in half normal K+ in the krebs solution in presence of naloxone at a dose
0.02mg% . It included five experiments. It can be observed that the mean
height of the direct response at the onset of the experiment was 4.9%1.26cm.
The mean height of the indirect contraction at the onset of the experiment was
3.4%0,37cm. The I/D% was 72.2#10.71%. After quarter of an hour rest, the mean
values of the direct and indirect responses became 5.0+1.13cm and 3.2+0.38cm
respectively. The I/D% was 68.117.39%.

At the end of experiment, the mean values of the direct, indirect and
I/D% parameters were 3.2+0.7cm, 0.940.27cm and 28.6+14.99% respectively.

Table (54) compares the mean values of the studied pafameters in the
control group carried out in half the normal K+ concentration in the krebs
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solution and the corresponding values in presence of naloxone at its two
doses. As seen, there was no significant difference between naloxone at a dose
0.01mg% and control in the studied parameter (indirect response) after 15 min.
rest and at the end of experiment i.e, naloxone (0.0lmg$) had no observed
effect on the indirect contraction of the preparation bathed in half potassium
concentration in krebs solution. It can be also seen that, there was no
observed effect of naloxane (0.02mg%) on direct, indirect and I/D% after 15
min. and at the end of the experiment when compared with the control values.
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Table (52) : The response of isolated rat phrenic diaphragmpreparation

bathed in half norma}l K"' concentrationinkrebs solution torepeated

stimulation at a rate 1/sec in presence of naloxone (O. 01 mg%)

Exp.| Height of Height of Height of _
No. | Contraction I/D% | Contraction I/D% | Contraction I/D% | Time
at onset ' after 1/4h, at end
direct| indirect direct| indirect direct!| indirect
1l 5.8 3.7 £3.8 4.9 2.0 40.8 } 1.8 0.6 33.3
2| 3.4 2.5 73.5 2.4 2.9 1120.8| 1.3 0.3 23.1
3139 | 26 |66.7) 40! 31 |77.5| 3.4 | o5 |14.7|¥/2
41 2.1 1.7 81.0 2.1 1.5 71.4 | 0.9 0.2 22.2
51 3.2 2.4 75.0 3.1 2.2 1.0} 1.7 0.2 11.8
Mean; 3.7 2.6 72.0 3.3 2.3 76.3 ) 1.8 0.40 [21.0
S.D,1.356 | 0.719 |6.848|1.155 | 0.6595 [28.7 | 0.953| 0.187 |8.389
S.E.|0.606 | 0.322 |3.063]0.517 | 0.295 |12.83] 0.426] 0.084 | 3.752

Table {53) : The response of isolated rat phrenic diaphragmpreparation

bathed in half normal l(* concentrationinkrebs solutiontorepeated

stimulation at a rate 1/gsec in presence of nalaxone(o. 02mg )

Exp.| Height of Height of Height of
No. | Contraction I/D% | Contraction I/D% | Contraction I/D% | Time
at onset after 1/4h. - |lat end
direct| indirect direct| indirect direct| indirect
1 3.8 3.2 84.2 4.6 3.1 67.4 | 2.8 0.8 28.6
2| 4.6 3.6 78.3 4,5 3.6 80.0 | 2.4 1.3 54.2
3| 5.0 3.3 |s6.0| 52| 36 l69.2] 4.1 0.9 |z22.0 |1/
4 7.0 4.0 57.1 6.8 2.7 39.7 | 3.8 0.6 15.8
51 4.1 3.1 75.6 | 38| 3.2 |84.2]| 3.1 0.7 |22.6
Mean| 4.9 3.4 72.2 5.0 3.2 68.1 3.2 0.9 28.6
S.D.|1.261 0.367 110.71.1.1325, 0.3808 |17.39] 0.704| 0.2739 |14.99
S.E.| 0.5639] 0.164 |4.792/0.507 | 0.170 |7.775] 0.315\ 0.123 16.704
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Table (54): Comparison between the mean values = S.D. of the direct, indirect
and I/DX parameters in the control group carried out in half normal potassium

concentration in krebs solution and the corresponding values in naloxone

subgroups.
At Onset After 15 Min. Rest At End of Exp.
Group
Direct | Indirect /D% Direct | Indirect|! I/D% Direct | Indirect I/DZ
Control 5.9%0.98 3.4=0.73| 58.5¢15.99| 5. 2+1. 56| 3. 1=1.36| 59.9+19. 92| 2.7=1.68| 0.7 =0.46| 29. 8=20. 74
Naloxone 3.721.36| 2.620.72| 72.0%6.85 | 3.3=1.16| 2.320.66| 76.3228.7 | 1.620.95| 0.40=0. 19| 21=8.39
(0.01mg3) T { 2.9 1.7 1.7 2.19 1.18 1.05 1.04 1.34 0.88
o

< | 0.02°| ws. .S, N.S. N.S. N.S. N.S. N.S. N.S.
Naloxone 4.921.26) 3.420.37| 72.2=10.71| 5.0=1.13| 3. 2=0. 38| 68. 1=17. 39] 3. 2=0. 70! 0. 90=0. 27| 28. 6=14. 99
(0.02n8%) T | 1.4 0.0 1.59 0.23 1.58 | 0.69 0.61 0.83 0.1

P | wNs. N.S. N.S. N.S. N.S. | N.5. N.S. N.S. N.S.

* Significant decrease compared with the control.
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Fig.(39) : The Response of Rat Phrenic Diaphragm Preparation Bathed in

Half Normal K+ in Krebs Solution in Presence of Naloxone (0.01mg%).

Fig.(40) :@ The Response of Rat Phrenic Diaphragm Preparation Bathed in

+ .
Half Normal K= in Krebs Solution in Presence of Naloxone (0.02mg%) .



Group IICRBY -3 :

The effects of stimulation of opiate receptors by morphine and their

blockage by naloxone on the response of the isolated rat phrenic diaphragm

preparation bathed in a solution containing double the K+ concentration in

krebs solution.

Control experiments (n=6)

The results are shown in table (55) and figure (41). It can be ohbserved

that, the mean

height of the direct contraction at the onset of the experiment was 4.1%0,88
cm. The mean height of the indirect contraction at the onset of the experiment
was 2.9+0.58cm. The percentage ratio between the indirect and direct response
(I/D%) was 70.1%4,38%. After quarter of an hour rest, the mean values of the
direct and indirect responses became 2.8+*0.35 cm and 2. 7*0.65;:.-:1 respectively.
The I/D¥ was 99+29.89%. As seen the direct response was significantly
decreased (P<0.02) and the I/D% was increased (P<0.05) as compared with the

corresponding values at the onset.

At the end of experiment, after repeated stimulation, the mean values of
the direct, indirect and I/D% parameters were 1.540.35cm, 0.5%0.38cm and
31.1.*24.87% respectively. As observed from table (55), there was CNMB in one

preparation after 25 min. repeated stimulation.
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The effect of morphine on the response of the isolated rat phrenic diaphragm

breparation bathed in a solution containing double the I(+ concentration in

krebs solution.

The doses of morphine tried were 0.2mg% and 0. 5mg%

Table (56) shows the subgroup done to study the effects of morphine at a
dose 0.2mg% . It included five experiments. It can be seen that, the mean
height of the direct contraction at the onset of the experiment .was
3.3+0.76cm. The mean height of the indirect contraction at the onset of the
experiment was 2.5%0.66cm. The I/D% was 74.4+5,99%. After quarter of an hour
rest in presence of double the potassium concentration in krebs solution and
morphine (0.2mg%), the mean values of the direct and indirect responses became
2.5%0,77cm and 2.3%0.85cm respectively. The I/D% was 88.4+19.86%.

After repeated stimulation (at the end of experiment) the mean values of
the direct, indirect and I/D¥ parameters were 1.440.9cm, 0.5%0.46cm and
28.7+20.61% respectively. As cobserved from table (56) there was CNMB in ane
preparation after 27 min. repeated stimulation. Figure (42) represents cne of

the experiment done in this group.

Table (57) shows the subgroup done to study the effects of morphine at a
dose 0.5mg% . It included five experiments. It can be observed that the mean
height of the direct contraction at the onset of the experiment was
3.9+1.23cm. The mean height of the indirect contraction at the onset of the

experiment was 2.520,73cm. The I/D% was 65.6%7.63%.
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After quarter of an hour rest in bresence of double the potassium
concentration of normal krebs solution and morphine (0.5mg%), the mean values
of the direct, indirect and I/D% parameters became 2.5+0.91cm and 2.2+0.78cm

respectively. The I/D% was 85.7+18.722%.

After repeated stimulation for 1/2h, (at the end of experiment) the mean
values of the direct, indirect and 1/D% parameters were 1,50, 76cm,

0.50+0.38cm and 28.7+10.65% respectivel Y.
Figure (43) represents one of the experiment done in this group.

Table (58) represents a comparison between the mean values of the direct,
indirect and I/D% parameters in the three groups done to demonstrate the
effects of morphine in presence of double the If+ concentration in krebs
solution. As observed, there was no significant difference in the direct,
indirect and I/D% parameters between morphine subgroups and control at the
onset of the experiment. There was no significant difference in the three
studied parameters (direct, indirect & I/D%) between morphine subgroups and
control after 15 min. rest and at the end of the experiment. It is thus
concluded that morphine (0.2mg% & 0.5mg%) had no observed effect on the
response of the rat phrenic diaphragm preparation bathed in a solution

containing double the It'+ concentration of krebs solution.
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Table (5%) :The response of rat phrenic diaphragm preparation bathed in

double the normal K fn krebz torepeated stimulation at arate 1/ sec.

Exp. | Height of Height of Height of
No. | Contraction I/D% | Contraction I/D% | Contraction I/D% | Time
at onset after 1/4h. at end
direct| indirect direct| indirect direct| indirect
1 4.1 2.8 68.3 2.8 2.2 78,6 | 1.6 0.4 25.0 130
241 5.7 3.8 66.7 2.4 3.6 150.0] 1.6 0.7 43.8 | 30
31 3.8 2.6 68.4 3.2 3.2 100.0} 1.3 0.0 0.0 |25
4! 4.4 3.4 77.3 3.0, 3.0 100.0{ 2.1 0.9 42.9 | 30
51 3.5 2.4 68.6 2.4 2.5 104.2] 1.2 0.8 66.7 | 30
6| 3.2 2.4 75.0 3.1 1.9 61.31 1.2 0.1 8.3 |30
Mean| 4.1 2.9 70.1 2.8 2.7 9%.0! 1.5 0.5 31.1
5.D.,0.884 | 0.576 14.37710.349 ! 0.645 |29.89| 0.346| 0.3768 | 24.87
S.E.| 0.361 0.235 11.78710.143 | 0.263 |12.20! 0.141] 0.1538 |10.15
2.89 2.66
T
* >
P< 0.02 0.05

* Significant difference compared with the corresponding values at the onset.

Table (56) : The response of rat phrenic diaphragm preparation bathed
in double the normal K+ in krebs to repeated stimulation at a rate

1/sec in presence of morphine(o. amg%)

Exp. | Height of Height of Reight of .

No. | Contraction I/D% | Contraction I/D% | Contraction I/D% | Time
at onset after 1/4h. at end .
direct] indirect direct] indirect direct| indirect nia.

1] 3.7 2.9 78.4 2.6 2.9 111.5) 1.7 0.6 35.3 | 30
2 3.1 2.2 71.0 1.9 1.8 94.7 | 1.3 0.2 15.4 | 30
3| 4.1 3.3 80.5 2.9 2.8 96.6 | 1.0 0.5 50.0 | 30
4 3.5 2.3 65.7 3.6 2.9 80.6 | 2.8 1.2 42.9 | 30
5| 2.1 1.6 76.2 1.7 1.0 58.8 | 0.4 0.0 00.0 | 27

Mean| 3.3 2.5 74.4 2.5 2.3 88.4 1 1.4 0.5 28.7

S.D.10.762 | 0.6595 |5.994|0.7714| 0.8529 | 19.86| 0.897| 0.4583 | 20.61

S.E.[0.341 | 0.295 |2.681|0.345 | 0.3814 |8.881] 0.401] 0.205 |9.218
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Table (572 : The response of rat phrenic di aphragm preparation bathed

in double the normal 1{+ in krebs to repeated ctimulation at a rate

1ssec in presence of morphine (0. 5mgx)

Fxp. | Height of Height of Height of
No. | Contraction I/D% | Contraction I/D% | Contraction I/D% | Time
at onset after 1/4h. at end
direct| indirect direct] indirect direct| indirect
1) 4.9 3.4 69.4 3.8 2.9 76.3 1 2.5 1.0 40.0
21 2.2 1.7 77.3 1.9 1.7 89.5 | 1.1 0.3 27.3
3| 5.0 3.0 60.0 3.0 2.2 73.3 | 2.2 0.8 36.4 | 1/2h
4| 3.1 1.9 61.3 1.5 1.1 73.3 | 0.8 0.1 12.5
5% 4.5 2.7 60.0 2.5 2.9 116.0f 1.1 0.3 27.3
Mean; 3.9 2.5 65.6 2.5 2.2 85.7 1.5 0.5 28.7
s.p.11.234 | 0.725 |7.625 0.908 | 0.781 |18.22 0.758| 0.381 |10.65
S.E.|0.552 | 0.324 |3.41 0.406 | 0.349 |8.15 | 0.339 0.1703 | 4.761
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Fig.(41) :Control Experiment Carried out in Double Normal K+ in Krebs

Solution

Fig. (42) : The Response of Rat Phrenic Diaphragm Preparation Bathed in

Double Normal K¥ in Krebs Solution in Presence of Morphine (0.Zmg%).

Fig.(43) : The Response of Rat Phrenic Diaphragm Preparation Bathed in
Double Normal K+ in Krebs Solution in Presence of Morphine (0.5mg%).
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The effect of naloxone on the response of the isolated rat phrenic diaphragm

preparation bathed in a solution containing double the K+ concentration in

krebs solution.

The doses of naloxone investigated were 0.0lmg% and 0.02mg¥%

Table '(59)_ represents naloxone subgroup at a dose 0.0lmg% . It included
five experiments. It can be noted that the mean height of the direct
contraction at the onset of the experiment was 3.3+*0.54cm. The mean height of
the indirect cohtraction at the onset of the experiment_ was 2.440.27cm. The
I/D% was 73%6.78%. After quarter of an hour rest 1in a. solution containing
double the K+ concentration in krebs solution and naloxone (0.0lmg%), the mean
values of the direct and indirect responses became 2.5%0.94cm and 2.3+0,.88cm
respectively. The I/D% was 91.0£13.13%. As seen, the I/D¥ was increased

(P<0.02) compared with the corresponding value at the onset.

After repeated stimulation for 1/2h (at the end of experiment), the mean
values of the direct, indirect and I/D% parameters were 1.5+0.41cm, 0.4%+0.27cm
and 24.3%16.31% respectively. As observed from this table there, was CNMB in

one preparation after 10min of repeated stimulation.
Figure (44) represents one of the experiment done in this group.

Table (60) represents naloxone subgroup at a dose 0.02mg% . It included
five experiments. It can be observed that, the mean height of the d_irect

contraction at the onset of the experiment was 3.7+1.62cm. The mean height of
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the indirect contraction at the onset of the experiment was 2.5¢1.2 cm. The

I/D% was 68.6%7.99%.

After quarter of an hour rest in presence ‘of double the potassium
concentration of krebs solution and naloxone (0.02ng%), the mean values of the
direct and indirect responses became 2.620.98cm and 2.5£1.72cm  respectively.

The I/D% was 90.5+30.36%.

Aff:_er repeated stimulation for 1/2h. (at the end of experiment) the mean
values of the direct, indirect and I/D% parameters were 1.5+0.49cm, 0.6+0.45cm

and 36.9+18.01% respectively.
Figure (45) represents one of the experiment done in this group.

Table (61) compares the mean values of the direct, indirect and I/D%
parameters in the control group carried out in presence of double the
potassium concentration of normal krebs solution and the corresponding values

in naloxone subgroups.

As observed, there was no significant difference in the direct, indirect
and I/D% parameters between naloxone subgroups and control at the onset of
experiment, after 15 min. rest and at the end of the experiment i.e, naloxone
(0.01mg% & 0.02mg%) had no observed effect on the response of the preparation
bathed in a solution containing double the potassium concentration of normal

krebs solution
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Table (59) : The response of rat phrenic diaphragm preparation bathed
in double the normal K+ in krebs to repeated stimulation at a rate

1/sec in presence of naloxone (0. 01 mg*)

[Exp. | Height of Height of Height of
No Contraction I/D% | Contraction I/D% | Contraction I/D% | Time
at onset after 1/4h. at end .
direct| indirect| . |direct|indirect direct] indirect min.
1! 2.6 2.0 76.9 1.4 1.0 71.4 | 1.4 0.0 0.0 10
24 2.9 2.4 82.8 2.2 2.2 100.0| 1.5 0.5 33.3 | 30
3! 4.0 2.7 67.5 2.6 2.7 103.8' 1.1 0.2 18.2 | 30
4| 3.5 2.5 71.4 4.0 3.4 85.0| 2.2 0.6 27.3} 30
51! 3.3 2.2 66.7 2.5 2.4 96.00! 1.4 0.6 42.9 | 30
Mean| 3.3 2.4 73.0 2.5 2.3 91.0 | 1.5 0.4 24.3
S D (0.543 | 0.2/4 |6.778/0.943 | 0.878 |13.13 0.409| 0.269 |16.31

s F10.243 | 0.123 |3.0310.422 | 0.392 |5.874] 0.183] 0.120 7.293
T 3.26 T

P< 0.02"

* Significant increase compared with the corresponding value at the onset.

Table C60) : The response of rat phrenic diaphragm preparation bathed
in double the normal K+ in krebs to repeated stimulation at a rate

1scec in presence of naloxone(o. 02mg%)

Exp.| Height of Height of Height of

I No. | Contraction I/D% | Contraction I/D% | Contraction I/D% | Time
at onset after 1/4h. at end
direct| indirect direct] indirect direct| indirect

3.6 2.4 |es.7| 22| 2.2 |100.0} 1.6 0.7 |43.8
2.8 1.6 |57.1 3.3 2.0 |[60.6} 1.2 0.5 |41.7 | q,p
2.9 2.3 79.3 | 2.1 1.8 |85.7 ] 1.4 0.4 |28.6
6.5 4.6 20.8 4.0 5.5 |137.5 2.2 1.3 159.1
2.6 1.8 (69.2| 1.6 | 1.1 68.8 1 0.9 0.1 11.1
Mean| 3.7 2.5 68.6 | 2.6 | 2.5 90.5 | 1.5 0.6 36.9
5.D.|1.621 | 1.20 7993 0.982 | 1.717 |30.36] 0.489 0.447 | 18.01
S E 10724 | 0.537 |3.575|0.439 | 0.768 |13.58 0.219] 0.20 |8.056

" h W
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Table (61): Comparison between the mean values * S.D. of the direct, indirect
and I/D% parameters in the control group carried out in double normal

potassium in krebs solution and the corresponding values in naloxone subgroups
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At Onset After 15 Min. Rest At End of Exp.

Group Time

Direct | Indirect 1I/D% Direct | Indirect| I/D% Direct | Indirect I/D% Min.
Control 4.140.88| 2.9%0.58| 70.124.38 | 2.820.35| 2. 7+0.65| 99.0+29.89| 1.520.35 0.5 +0.38| 31.1=24.87 29.2
Naloxone 3.240. 54| 2.420.27| 73.0+6.78 | 2.5%0,94| 2.3%0.88| 91.0+13.13 1.5+0.41| 0.4 *0.27} 24.3£16. 31 26

|

(0.01mg%) 1.76 | 1.77 0.86 0.73 | o0.87 0.55 0.0 0.5 0.52

N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S.
Naloxone 3 741,621 2.541.2 | 68.67.99 | 2.60. 98] 2.521.72| 90.5430. 36} 1.5%0.49| 0.6 +0.45) 36.9+16.01 30
(0. 02rng%) 0.52 | 0.73 | 0.4 0.47 | 0.27 | 0.47 0.0 0.4 0.43

N.S. N.S. N.S. N.S. N.S. N.S. b N.S. N.S. N.S.




Fig.(44) : The Response of Rat Phrenic Diaphragm Preparation Bathed in

Double Normal K+ in Krebs Solution in Presence of Naloxone (0.01mg%) .

Fig. (45) : The Response of Rat Phrenic Diaphragm Preparation Bathed in

Double Normal K+ in Krebs Solution in Presence of Naloxone (0.02mgZ%).
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GROUP ITC(B)-4 :

The effects of stimulation of opiate receptors by morphine and their

blockage by naloxone on the response of the isclated rat phrenic diaphragm

preparation bathed in a solution containing 4 times the normal I(+cancentrat1'on

of krebs solution.

Control Experiment (n = 5) :

The mean height of the direct and indirect at the onset of experiment were
5.3 and 3.6cm respecti.vly. There was no indirect response at all after 15 min.
rest bathing in 4 times normal K+ in krebs and the direct contraction was very
small (0.lcm) in three experiments. However, there was small indirect response
(0.3cm) after 15 min. rest, in one preparation, continued for 1/2h. by
repeated stimulation but with decline. The height if indirect contraction at
the end of the experiment was O0.lcm. The height of direct contraction were
0.3cm and 0.lcm after 15 min. rest and at the end of this experiment
respectively. In the last experiment the indirect response was 0.2cm and
declined gradually till complete block after 20 min. repeated stimulation. The

direct contraction was 0.3cm after 15 min. rest and at the end of this

experiment.

Fig. (46) represents one of the experiment done in this group.
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The effect of morphine,

The dose of ﬁ:orphz’ne used was 0.5mg%. Five separate preparations were
examined. The results were nearly similar as in the control group i.e.,
morphine had no effect on the preparations bathed with K+ 4 times krebs
solution.

Fig. (47) represents one of the experiment done in this group.

The effect of naloxone ,

The dose of naloxone used was 0.02mg%. Five preparations were examined.
There was slight recovery of the indirect response after 15 min rest compared
with the control. The indirect contractions maintained with decline after 30
min. repeated stimulation in three experiments. One experiment only had no
indirect response after 15 min. rest and the last one blocked after 3 min.

repeated stimulation.

Fig (48) represents one of the experiment done in this group.

GROUP TICC) =

It was carried out on few preparations bathed with double normal Na+ in
krebs solution and 4 times normal Na® in krebs. In each instance two control
experiments were done. The preparations bathed in 4 times normal Na+ in krebs
gave no response at all after 15 min. rest, while the preparation bathed in

double normal Na+ in krebs solution gave only very small direct cantraqtion
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(0.2cm) after 5 min. rest. Morphine was used at the dose 0.5mg% in one
preparation bathed with double normal Na+ in krebs, the response was tbe same
as in control.. Naloxone was used at the dose 0.02mg% in one preparation
bathed with double normal Na' in krebs solution and in another preparation
batbed in 4 times normal Na® in krebs solution, the response was the same as

in control.
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4 Tines Normal .K+ in Krebs

Control 1/Sec 20 Min

Fig. (46) :Control Experiment Carried out in 4 Times Normal K+ in Solution.

Fig.(47) : The Response of Rat Phrenic Diaphragm Preparation Bathed in

4 Times Normal K+ in Krebs Solution in Presence of Morphine (0.5mgZ).
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Fig.(48) @ The Response of Rat Phrenic Diaphragm Preparation Bathed in

4 Times Normal K+ in Krebs Solution in Presence of Naloxone (0.02mg%) .
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