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ABSTRACT The analgesic effect of protopine (Prol},
an alkaloid isolated from Papaveraceae, was confirmed
by tail-pinch and hot-plate tests when given sc 10— 40
mg-kg~', and 20— 40 mg +kg "' inhibited the sponta-
Pro 40 mg rkg ™' increased
the sleeping rate, prolonged the sleeping duration. and
shortened the sleeping latency in mice hypnotized by ip
pentobarbital sodfum 30 mgekg™'. Pro 10—40 mg
*kg” ! did not affect the inflammatory reaction induced
by xvlene and egg white. An icv injection of Pro 20—
200 ug/mouss showed a remarkable analgesic effect in
The icv pretreatment of naloxone 2 pg blocked

necus movements of mice.

mice.
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the analgesic effect completely. €aCl; 40 pg/mouse
(iev) or methotrexate 10 mg kg™ "{ip), an agonist of
Ca't channel, showed a complete blockade of the anal-
gesia. while nifedipine 100 mg kg~ '(70J). a blocker of
Ca’" channel, enhanced the analgesic effect. The ip
pretreatment of reserpine 4 mg *kg™' reduced the Pro
analgesia. Phentolamine 10 mg-kg ' (ip). an a-adren-
ergic blocker, tended to weaken the analgesiz, but
propranolol 10 mg+kg~'(ip). a p-blocker, did not af-
fect 1t. These results suggest that Pro displays its
analgesic effect mainly through the opleid and eslcium
systems and partly through the adrenergic mechanism.
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Protopine (Pro ). an alkaloid extracted

from many species of plants of Papaveraceae,

4] 2—41
.

has analgesic -, anti-platelet aggregation

LS effects.

and anti-spastic In regard to its
analgesia, Pro could control the writhing pain
induced by acetic acid or by electric stimula-
tion. The present study is to clarify whether
Pro has a central analgesic action and how it

would be.
MATERIALS AND METHODS

Mice ICR and Kunming strain ¥ mice weighing
20—24 g (Experimental Animal Reom of China Phar-
maceufical University) weare used.

Drugs Pro was isolated from ethanol extracts of
Corydalis Tuber (Corydalis led ebouriana Kar et Kir) in
Xinjiang » China. It forms prismatic crystals with mp
208—208.5 C and the same UV and IR absorption as
the standard spectra. It was dissolved in 3 % citric
acid in saline for use. Mice in the control graup were
administered equal volume of vehicle. Following
drugs wete purchased ; indomethacin tablets (Ind. Jin-
tan Pharmaceutical Factory, Jigngsu. China ). di-
azepam injection (The People's Pharmaceutical Factory
of Tianjin, China). prednisolone injectibn (The Minth
Shanghai, China ).
methotrexate injection {(MTX . Hangzhou Phatmaceuti-
cal Factory, China). nifedipine tablets {(Nif, The

Fourth Pharmaceutical Factory of Changzhou. China).

Pharmaceutical Factory of

injection of naloxone hydeochloride (Nal, Beijing Si-
huan Pharmaceutical Factory, China). reserpine injec-

tion (Honggi Pharmaceutical Factory of Shanghaj Med- -

ical University, China), phentolamine injection (Ciba-
Geigy, Switzerland ), chloride ( The
Northeast General Pharmaceutical Factoty, Shenyang .,
China . and pentobarhbital { biochemical
reagent, The Second Reagent Factory of Shanghal.
China}.

Evaluation of analgesic effect In tall-plach method
The analgesic effect was measured at 2 15-min interval
after the injection of Pro for 90 min by a modified
Haffrier’s method™, with a cut—off time of 6 8 to avaid
The site
pinched by forceps was located at the tail root of mice

propranclel

gadium

tisaue damage due to prolonged application.

and the latency of biting response to the forceps was

measuted. The effect of Pro was expressed as a

change of response time as.well as an area under the
curve (AUC) by plotting the increase of response time
(s) on the ordinate and time intervals (min) on the
abscissa-

Ewvaluatlon of analgesic effect In hot-plate method
Mice wete placed on 8 hot-plate of 55 'C. The latency
of licking either hind-paw was measured + and those re-
The anal-
gesic effect was measured at a 15-min interval after Pro
injection for 60 min. with a cut-off time of B0 s.

Xylene-induced Inflammation

sponded between 5— 30 5 were adopted.

The inflammatory
veaction was induced on the right ear of mice by paint-
Tweo h later . the thickness of the
ear was measured by a micrometer™”.
Egg white-Induced Inflammation
jected sc into both footpads of the hind limbs using 50
pi of 10 ¥ fresh egg white. Two h later, the thick-
ness of footpads was measured by a micrameter®’,

ing 30 pl of xylene.

Mice were in-

Count of spontanecus movements of mice The
movement activity of mice was checked before drug ad-
ministration and mice with the similar movability were
applied te the experimnent. The number of movements
of mice was counted during 20 min aftet the adminis-
tration of drugs by the multi-purpese instrument for
prharmacclegical and physiclogical studies with a
counter of animal movements (Bengbu Medical Col-
lege , Anhuis+ China).
drugs was: % inhibition ={counts in control — counts

The inhibition of movements by

in drug group)/counts Iin control ¥ 100.

Hypnotlzing test
1

Mice were given ip with 30 mg
*kg™’ of pentebarbital sodium and thereafter the re-
flexea were scrutinized when turned cver. The sleep-
ing rate., latency and duration were measured. The
calculation of sleeping tate was; % sleeping rate =
number of sleeping mice/number of total mice X 100.
Statistical analysls The results were expressed
The cverall data were assessed by ANOVA.

Differences between the individuzl mean values in dif-

as ¥ +as

ferent groups wete analyzed by Dunnett’s test in anal-
gesic experiments, and { test was uged in other experi-

ments.
RESULTS

Analgesic effect of Pro

method, one-shot sc injection of Pro 10— 40
1

In tail-pinch

mg *kg ™" exhibited an analgesic effect, reach-

ing a peak at 15 min, in a dose-dependent
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Tab 1.
*+s "P>D. 06, "P<0.05, *P<D. 01 vs control.

Analgesic etfects of sc Pro and po Ind In tail-pinch and In hot-plate method In ICR mice.

n=_8 mice.

Dose,/ Response time at AUC
mg-kg™' 0 min 15 min 30 min 45 min 60 men 75 min 90 min
Tail-pinch method (100X response time /s }
Control 681419 54419 51411 92416 88+ 49 5918 581411 0.2+ 15
Pro 10 77+ 19 2934254 2454228 172+181' 113456 97+ 79 7641500 80+123"
20 621418 3244264 3124274 18141839 1494199 a5+47 59413 1124 108"
40 55+ 14 4914174 4234274 3414284 3031263 2871218 3064220 2544182
Ind 100 661427 4134 184" 1874149 178+4+196" 178+113" 176496° 133+ 46€° 1254+ 73
Hot-plate method {10Xresponse time/s}
Conntrol 2043 2316 2246 1645 16+4
Pro 10 2243 274120 30+ 16 22410 28+ 15*
20 21+5 34116 34417 29+ 16" 26+16"
410 20+3 484+15° 431+ 15° aT+1r 26414
Ind 100 23415 2749 18+56" 214100 22417
manner. Ind 100 mg-kg™! po alsoshowed a Effect of Pro on spontanécus movements
marked analgesic effect. In  hot-plate Pro 20 and 40 mg-kg~' s¢c markedly inhibited

method, a similar analgesia was seen after
Pro, while Ind did not show any distinct anal-
gesic effect (Tab 1).

Effects of Pro on Inflammation Induced
by xylene on ear and by egg white in footpad
Pro 10—40 mg:kg ' injected sc twice (2 h be-
fore and immediately after induction of inflam-
mation) did not show any inhibitory activity.

while prednisolone 10 mg+kg ' im and Ind 100
1

mg *kg~ " po
against inflammation induced by either xylene
or egg white (Tab 2).

showed a strong inhibition.

Tab 2. Eitects of Pro, Prednisolone (Pre) and Ind
on xylene-, and egg white-induced Infiammations in

ICR mice. n=B8 mlce, ¥+s. "P>=0. 06, "P<(0. 05,
'P<0. 01 ws control-

Dose/ 10° X Ear 10? X Footpad

mg-kg~' swelling/mm swelling /mm
Control 43420 32314138
Pro 10 not done 326467
20 49430 360+ 724
40 altz27 193+ 42°
Pre 10 24411° 233+ 94"
Ind 100 114 14° not done

the spontaneous movements , and so did

diazepam 10 mg-+kg™'ip (Tab 3).

Tab 3. Ettect of a¢c Pro and |p dlazepam on aponta-
neous movements in Kunming mice. n=8 mlce.
*+s. ‘P<0.01 us control.
Dose, Count of movements  Inhibition/
mgekg ™' during 20 min o
Control 111424 -
Pro 20 46123 60
40 47122 57
Diazepam 10 274+15° 76

Effect of Pro on pentobarbital-induced
sleep Mice were injected s¢ Pro 20 and 40 mg
+kg™! 30 min prior to ip pentobarbital sodium

1

30 mg-kg™'. Three of the 16 mice fell asleep

in the contrecl group. Pro showed a dose-de-
pendent increase of the sleeping rate, in which
4/16 and 12/16 mice were in sleeping state af-
ter Pro 20 and 40 mg kg™, respectively. Pro
alsc showed a tendency to shorten the sleeping
latency and remarkably prolonged the sleeping
duration. Pro itself did not show any hypno-

tizing effect (Tab 4.
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Tab 4.
Kunming mice.
0. 05 s control.

Effect of sc Pro on pentobarbital-sleep in
n=16 mice, ¥+5 "P>D0.05, "P<

Dase/  Sleeping
mgekg ™! rate/

Sleeping Sleening
latency/min duration,/min

Cantrol 19 1443 L84+ 11
Pro 20 25 15412* 3147
40 75 104-4" 404-23°

Analgesic effect of Pro by icv Injection
Pro {1, 2, and 20 g-L ™', pH 8) was injected
iev 10 ul/mouse at 2 mm from either side of
the midline on a line drawn through the ante-
rior base of the ears. Pro showed a dose-de-
pendent analgesic effect, reaching a peak at 15
min after Pro 20 and 200 ug/mouse. which de-
scended more rapidly in the 20 pg than in the

200 pg group (Fig 1).

Responyy vime fy

n 1% » 5 ] T L 1]
Time sfter lov inpection fain

Fig 1. Analgesic effect of iev Pro- n=8—10 mice-
®+ts "P>0.05, “P<0.95, " P<I0. 01 us control.

Blockade of Pro-analgesia by Nal pre-
treatment Mice received jev pretreatment
with Nal 200 mg L~ (10 pl/mouse} 10 min
prior to the sc injection of Pre 40 mg kg™ /.
The analgesic effect of Pro was blecked com-
pletely, while Nal itself did not show any
analgesic activity (Fig 2).

Effects of CaCl;. MTX, and Nif on Pro-

analgesi;i CaCl; 4 g -L~'{10 pl/mouse?.,

MTX 10 mg+kg™', and Nif 100 mg +kg ™' were
used for the icv, ip. and po. respectively, to
mice 10 min before sc Pro 40 mg-+kg™'. CaCl,
and MTX blocked the effect of Pro almost
completely, while Nif showed an ohvious en-
These 3
drugs themselves did not show any analgesic
activity (Fig 2).

H D S ia

Calle 4 mp/owuma. lcr

hancement of the Pro analgesia.

W3 (Pe-ig. lp

reverplae 4 og-kn”’, i

A

mﬁﬁm
}_f‘ﬁ

propranclol 1IN e kg*', Ip
1
[] [] ¥ E
" L] L ] L .
L] i » L] 1} b1 "

Ting afier Injectlen /ala

Fig 2. Effects on sc Pro (40 mg ~kg™"') analgesis in
mice after premedications. (}: saline+Pro, @ ; pre-
medication + sallne, [J. premedication +Pro. n=28
mice, x+s "P>0.05, ' P<0.0%, """ P<0.01 s
sallne+Pro.

Etffects of reserpine, phentolamine, and
propranclel on Pro-analgesia Reserpine,
phentolamine, and propranolel were given ip
to mice before the analgesic test by injecting
Pro 40 mg «kg™'. Pretreatment with reser-
pine 4 mg +kg™"' 4 h before Pro caused a re-
markable lessening of the analgesic activity of
Pro. Given 30 min prior to Pro. phento-
lamine 10 mg+keg ™! tended to inhibit the anal-

gesia but propranclel 10 mg « kg™' did not-
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Reserpine, phentolamine, propranolol per se
exhibited no analgesic activity (Fig 2).

DISCUSSION

In both tail-pinch (mechanical stimula-
tion ) and hot-plate {thermal stimulation )
methods, Pro exhibited a remarkable anal-
gesic effect. There are evidences that the
central transmission of mechanical and ther-
mal nociceptive information is regulated by
different neuronal mechanisms such as opioid

8 The present

and monoamine systems
study. thus., suggested a possible participa-
tion of manifold mechanisms in the Pro-
analgesia.

affected neither the
xylene-induced ear swelling nor the egg white-
This finding sug-

gested that Pro may display its analgesic activ-

However, Pro
induced footpad reaction.

ity through different mechanisms from that by
antipyretic analgesics because the latter such
as indomethacin usually has an anti-inflamma-
tory effect in addition to its analgesic effect.
On the other hand. Pro showed a markedly
sedative activity of inhibiting the spontanecous
movements of mice as diazepam did. To the
pentobarbital sodium-induced sleep, the alka-
loid showed distinct activities of enhancing the
sleeping rate and prolonging the sleeping du-
ration without causing hypnotizing effect by
itself at the dosages used. These evidences
indicated a possibility that the analgesic activi-
ty of Pro was effected via a central mecha-
nism. Supports had been obtained through
the following experiments. Namely. an icv
administration of Pro resulted in a remarkable
analgesic effect, which 10 times more potent
rs sc¢ administration. In addition, the Pro
anglgesia was blocked completely by nalox-
one, a specific blocker of opiate receptor, in-
dicating the participation of opicid system in
the analgesia production.

As to the morphine analgesia, many re-
ports?"™ have indicated the implication of
Ca®* in the function of modulating the pain in
¢entral nervous system. In our study., we al-
so found that both icv preinjection of CaCl,
and ip MTX. an agonist of Ca'" channel,
completely antagonized the analgesic effect of
Pro, while Nif, a blocker of Ca*" channel,
showed a distinet enhancement of the effect of
Pro. These results revealed a similarity be-
tween Pro and morphine analgesia of which
both the action could be modulated by the cal-
cium system, suggesting that a change of Ca®t
content in the brain may affect the activity of
morphine as well as that of Pro. Moreover,
it has been reported that Pro showed an in-
hibitory effect against the contraction of rabbit
blood vessels and guinea pig intestines induced
by various factors through inhibiting the re-
lease of Ca®" in cells without affecting the gen-
eration of PGL,"”. Such characteristics of Pro
may be relevant to its analgesic effect.

On the other hand, it is generally accept-
ed that the catecholaminergic function plays
an important role in the production of mor-
phine analgesia. Here, we found that in ani-
mals pretreated with reserpine, known to be
capable of exhausting the monoamine media-
tors, the analgesic effect of Pro was signifi-
cantly suppressed. Phentolamine, an adren-
ergic a-blocker , but propranclol, a 3-blocker,
also tended to reduce the Pro analgesia.
Thus, we cannot exclude the possibility of the
mediation of catecholaminergic mechanism in
the production of Pro analgesia, in addition to
those of opicid and calcium mechanisms.
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Effects of direct lytic factors from southern Chinese cobra venom on

Ca’t movement in rabbit aorta strip'

CHEN Ke-Ming. GUAN Yong-Yuan. SUN Jia-Jun

(Department of Pharmacology, Sun Yat-

Sen U niversity of Medical Sciences. Guangzhou 510089, China)

ABSTRACT The purified direet lytic factors (DLF)
from southern Chinese cobra {Naja sajs aire) venom
induced a contractile response in Ca**-free Krebs® solu-
tion and a further increase in the tension foliowing a
subsequent addition of Ca’t into bath. After depletion
of intracellular Ca’* pocl by phenylephrine , DLF failed
to induce any contractile response. In Bogt experi-
ments, DLF increased both *Ca’" release and
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“a’ influx. Frocaine 2 mmol + L ™" decreased the
DLF induced **Ca’* release and *Ca®** influx by 674
23% and 46 + 32% . respectively. Nifedipine and
varapamil 1 mmol+L ™' markedly inhibited the contrac-
tile response and the *Ca®*" jnflux induced by DLF.
These results suggest that DLF induces extracellular
Ca’* entry through voltage dependent Ca®* channel and
Ca’t release from the intracellular Ca®*t pool which is
sensitive to phenylephrine.

KEY WORDS
factors ; procaine ; phenylephrine 1 nifedipine 5 verapamil

thoracic aorta; calciums direct lytic
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