JOURNAL OF THE TAIWAN PHARMACEUTICAL ASSOCIATIO

2 1 Vol. 23'No. 1 (1971)

Comparison of ’Spasm'olytic Action Between

Ligusticum wallichi Franch and Crnidium officinale Makino

By

Wun~Chang Ko and Yao-Tung Wang, Dept. of Pharmacology, Taipei Medical College.

(Received Apr. 20, 1971)

D. INTRODUCTION:

f the Ligusticum and the Cnidium have been use
med that would be able to cont

Both drugs o d as sedatives and antispasmod

in China for a long time. In 1935V, the Ligusticum was confir

the pregnant uterus in a small dose, and paralyze the normal uterus and intestine in a la
: ¥ ’

dose. It may prevent abortion in the continuous injection of its crude extract. It may paral

sympathetic nerve, dilatate blood vessel and cause hypotension. It may potentiate the hypotensi

ine. It may inhibit cerebral activity and cause sedation of animal. In 195

action of reserp

One of these components, ferulic acid was confirmed
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papaverine-like action of the Ligusticum is very stronger t
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. EXPERIMENTAL METHODS AND MATERIALS:

MATERIALS:

The dry rhizomes of Ligusticum wallichi
Ten grams of each sample were weighed an

purchased from Taipei market.
pieces and then extracted with 100 ml. of 95% ‘ethyl alcohol for 48 hrs in water bath. Fin

1 to the concentration of 10g/ml.
—response relationship and log dose (of agonist)-resp!
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nidium were also evaporated and weighed for
leohol. This concentration was used for the determination of pA,.
ic acid was purchased from Sigma Chemical Company,
aiichi Seiyaku Co., LTD, Japan), Barium chloride (Wako Pure Chemical Industries,
ca Japan), and Histamine diphosphate (Mann Research Laboratories Inc., N.Y.) were

jon was evaporated and weighed for makmg up the concentration of 5mg/ml with
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used as agonists.

METHODS: '

Suspend a 3cm long ilium (segment) of gumea—p:g in a Magnus bottle containing 25ml of

Tyrode s solution within 37°C-38°C and keep the flow of Oxygen containing 5% COj; continuously.
After the gut was pretreated with antagonist for 5 mins, the agonist was injected into the organ

bath and the contractions of the gut were recorded with an isotonic lever, using a 6-fold

‘magnification. Wash out twice by overflow with Tyrode’s solution "and then rest for 10 mins

for the next experiment.

A)

B)

9

IID).

Determination of dose (of antagonist)-response relationship: In the presence of antagonist
with a series of doses, elicit a series of contractions by a same dose of agonist. Plot the
inhibition percentage (take thc maximal contraction of control as 100%) as the measurement
of response. } :
Determination of log dose ¢of agonist)-response curve: Elicit a series of contractions by a
series of doses of agonist. Plot the log dose-response curve using the percentage (take the
maximal contration at the largest dose in the series as 100%) as the measurement of response.
Repeat the all procedures in the presence of antagonist and plot the log dose-response curve
using the inhibition percentage (take the maximal contraction of control at the largest dose
in the series as 100%).

Determination of pAs value: According to Schild’s method®, the response produced by
concentration A of an agonist B equél to that produced by concentration B in the presence
of an antagonist (concentration C) and B is twice A, then the negative logarithm of C was

taken to be the pAj value. Ty

RESULTS:

A). Dose (of antagonist)-response relationship:
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B) Log dose (of agoniSt)-response curve:

Dose of Ach(x10-8g/ml.)

Response(%)
~ Antagonist 1 2 43 8 16 1
Control 14134108 | 66.3+13.0 |83.7414.1 | 96.7+15.1 1100.00.0..
Cnidium (C) 17.742.5 |36.845.0 |55.8+4.6 |61.0+8.8 |65.8+9.8
Ligusticum (L) 17.044.9 | 31.6+£8.7 |49.8+10.7 |58.8+13.9 |64.0+5.0
Atropine 3.741.7 |10.2+43.3 |17.047.3 |36.9+13.0 |57.6+11.3
g ‘ i
Difference between 0.4>P>0.3 | 0.3>P>0.2 0.7>P>0.6 ’

C&L

0.05>P>0.02

0.8>P>0.7

i

Note: P: probability, calculated Gvith Student's t test ((t,o).
Response(%): Mean+3.D. (six experimental animals).
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' Fig. Bl: + Control (alc. 0. .05¢. c), 0—o Cnidium (2.5x10~4g/ml.)
X — X Lxgustlcum C: 5><10'4g/m1 ), 1 — 1 Atropine (1x10"g/m1 )
“Response(%) ‘Dose of Bacly(x10-%g/ml.)
Antagonist 1 2 4 8 16
Control 21.7+43.9 | 447487 |71.2£3.9 |95.245.7  [100.0+0.0
Cnidium (C) 8.8410.2 [28.1418.8 |38.7425.3 |73.6426.8 |88.5433.7
Ligusticum (L) 1.7+1.3 84472 |23.0£19.8 |38.1429.3 |41.3+31.6
Papaverine 2.9+3.5 7.943.8 | 22.9411.5 |33.3+16.9 |40.9+20.2
Difference between | 0.8 P>0.2 | 0.1>P>0.05 0.4>P>0.3 | 0.1 P0.05{ 0.1>P>0.(
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.. P: probability, calculated with Student's t test (ti).
Reponse(%) Mean+S.D. (six experimental animals).
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32' «—. Control (alc. 0. 05), 0—o Cnidium (1x10-%g/ml.)

..Respons_e( %)

X —X ngustlcum (5 X 10‘4g/ml ) .—. Papaverlne (5 X 10‘3g/m1 )

Dose of Histamine (x107%g/ml.)

Antagonist - \ 1 ‘ 2 | 4 8
'tro'l 1i.1¢12.7 [ 30.9¢23.6 52‘.4¢,19.7  80.5:[:15.‘3‘
. dium (C) 10.0417.0 | 18.4+23.3 |28.6+12:3 | 34.3%+16.0
lnlsficumA(L) 3.448.3 | 97428 20612 | 24.5+125
adryl 2.5+5.1 9.7+411.2 |39.7+9.5 |44.3126.4
‘ren.ce between | 0.4>P>0.3 0.45P>o.3 0.3>P>0.2 0.3>P>0.2

'16_
100.0+£0.0
35.6+13.0
27.8+14.6
61.4£27.1

0.4>P>0.3

B P probablhty, calculated with Student's t test (t,o)
" Response(%): Mean+S.D. (six experimental animals).
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Fig. B3: .—-. Control (ale. 0.05¢cc), o—o Cnidium (2x10"4g/ml.)
x — x. Ligusticum (2x10™4g/ml.), A—A Benadryl (5%x10~9g/ml.)

C). pA, value of each portion:

Agonist
Antagonist Ach Baclg Histamine
Cnidium(1) 4.5+0.32 4.5+0.10 4.6+0.86
1)) 5.3+0.55 4.8+0.10 5.1+0.23
(3) 4.8+0.75 4.6+0.23 4.54+0.26 .
@) 4.3+0.46 4.6+0.28 © 4.1+0.61
1¢)) 6.1+£0.90 4.940.29 4.840.29
[¢15) 5.1+0.57 4.9+0.67 4.8+0.31
[¢11)) 5.1+0.53 5.0+£0.46 4.9+0.16
Ligusticum (1) 4.6+0.29 4.54+0.17 4.5+0.38
¢ ) 4.7+0.12 4.7+0.26 4.84+0.31
® 4.9+0.45 4.8+0.17 5.2+0.56
4 4.1+0.26 4.4+0.00 3.7+0.16
@ 5.4+0.38 4.840.94 4.5+0.36
an 5.8+1.36 4.6+0.21 5.3+1.04
1¢815) 6.1+£0.90 5.5+0.47 6.0+0.00
Cnidium ext. 4.7+0.06 4.6+0.45 4.540.63
Ligusticum ext. 5.1+0.08 5.440.30 4.6+0.58
Ferulic acid 6.5+0.89 4.2+0.32 3.7+0.42
Atropine - 8.7+0.27
Papaverine 5.6+0.4
Benadryl 7.940.40

Note: 1). Six experimental animals were used.

2). Values are expressed by mean+S.D.
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DISCUSSION

 The Ligusticum is not s:gmf;cantly stronger than the
\ antihistamine-like action. (Fig. Bl and Fig. B3).
b{‘he Ligusticum in the dose of 1><10"g/ml Paralyzes the ileum of guinea-pig with agon
se of the series, but the Cnidium does not.

Cnidium in the atropine-like and
ist

of barium chloride in .any do
The ngustlcum in the dose of 5x10~4g/ml. is still stronger than the
iiiof 1x10"g/ml with agomst of barium chlonde (F:g ‘B2).

The Ligusticum and " the Cnidium own’ competetive atropine-like actxon (Flg B1), but own
B2) and antxhlstamme-—lxke action (Fig. B3).

1d conclude the ether and chloroform insoluble

Cnidium in the dose

j ~ oncompetetive papaverine-like action (Fig.
From the pAa value of each portion, we cou

' part is less effective in spasmolytic action.
ble part is: stronger than ether soluble part.

. In general chloroform solul ;
neutral portnn is the strongest 1n‘ :

loroform or ether soluble part, ‘the
e-like action. :
rm soluble neutral portion of the Ligusticum is the
n.of the

In each portion of ch
~ the papaverme.bhke and antihistamin

] In atropine-like action, the - chlorofo

‘._'\stronges't’, but the acidic portion of the Cnidium is stronger. than other portio

‘. Cnidium itself. :
From pA; value, the Ligusticum ext. is stronger than the Cnidium ext.

P<0.001) and papaverme——hke action (t10, P P<0.05).
e-like action and antlhlstamme—hke action,

in atropine-like

~action (tio
- Feruhc acid owns less effects m the papaverm
4 but owns some atropine-like action.

. Taking ant:loganthm of the difference between p

‘Cmdlum extract, we found. the Ligusticum would be at least si
gustlcum was only twice of the Cnidium in atropine-like action, and the

Ay of the Ligusticum extract and the
ix—folds of the Cnidium—

action, but the Li

um was not sxgmfu.antly dlfferent from the Cnidium. in antlhlstamme—hke

Ligustic
L action.
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Both drugs of the Ligusticum and the Cniditm have been used as sedatives and antispasm-
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be in the neutral portion of ether and, chloroform extract. In our data, there was:é very imp_ori:,ant‘ ]

‘fact that the papaverine-like - action of the Ligusticum was ver’y : si':ronger than-ithat'of‘_?the _
Cnidium, but the. atropine-like and antihistamine-like action of the. Ligusticum were not signifi-
_cantly'different 'from'_fhose of the Cnidium. From pAj; value, we tound the Ligusticam would be -
at. least six—folds of the Cnidium -in papaveri_ne—-like action. In. atropine-like action, the
Ligusticum was ohly- twice of the Cnidium and in antihistamine-like action, the Ligusticum
was not significantly ﬂlg Cnidium. It is very intefestin'g whether the Ligusticum has other .
t)ri'nci.ples which are bdi'fferent', from the Cnidium. In addition, the Ligusticum and the Cnidium
, OWn comlpétetiv'e_ atropine-like action, but. own nbn—competetive pap'avefihe—like é;nd,"

antihistamine-like action will be noted.
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