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Studies on the Calcium Antagonist Action of Arctigenin

Liaoning College of TCM ( Shenyang 110032)  Gao Yang » Kang Tingguo and Zhang Xiaoyu

Abstract The calcium antagonist action of arctigenin ( ACT) was studied in order to verify the ef-
fect of Fructus Arctii for the relieve of exterior syndrome. Muscular contraction of isolated rat trachea,
colon, pulmonary artery and thoracic aorta induced by KCI, that of guinea pig trachea induced by CaCk,
before and after the addition of ACT were assessed and their contraction-response curves drawn and PD 2
calculated according to Scott. The inhibition rate of two—phase contraction of guinea pig trachea induced by
acetylcholine chloride ( Ach) in comparison with verapamil (VER) was calculated. Results of the study

showed that ACT could non-compatitively antagonize the muscular contraction of the test specimens with
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PD 2 of 4. 01, 5. 11, 5. 98 and 6. 05 respectively. Similar to VER, ACT could non—com petitively antagonize
the isolated guinea pig trachea with PD 2 of 4. 04 and 5. 62 respectively. Both of them could inhibit the
first phase contraction induced by Ach with inhibition rates of 66. 140 and 81. 4% respectively. It was

concluded that ACT, as the active constituent of Fructus Arctii, relaxed smooth muscle contraction by

blocking the potential dependant Ca” channel and the internal release of Ca” .
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Fructus Arctii, the dried fruit of Arctium lap-
pa 1. (Compositae) is a traditional Chinese medi—
cine pungent in flavor but cooling in effect. It was
used as an antipyretic for the relieve of syndrome
of internal heat. It acts to dispel exterior wind
while clear away internal heat; by promoting the
dispersing function of the lung for the complete
eruption of the conjunctiva and air passage, thus
removing toxic materials and benefits the pharynx.
ACT, a lignan isolated from Fructus Arctii has
been reported in literatures to possess the thera—
peutic effect of lowering elevated blood pressure by
blocking the Ca” channel"'. Thus, itis justifiable
to make a deeper inquiry into the Ca” antagonist
effect of ACT.

1 Material and Method

L1 Materiat ACT was isolated and purified
from Fructus Arctii to a purity of 99. & by Dr.
Xu Zhaohui and Prof. Yang Songsong of Depart-
ment of Phytochemistry of this College. It was dis—
solved in water to concentrations of 8. 06< 107 *,
2.69< 10 " and 8 06< 10’ mol /L with the addi-
ton of 60, 200 and 200 ml/L of absolute alcohol
respectively.

VER, product of Shanghai Tianfeng Pharma-
ceutical Factory.

Ach, product of Shanghai Third Reagent Fac—
tory.

) > .
Kreb s solution; Ca™ free Kreb % solution and

high potassium Ca" free Kreb s solution were pre—
pared after the modified Polster s physiological salt
solutions'”!

Wistar rat and guinea pig of either sex weigh-
ing (250£ 50) g and (300t 50) g respectively were
supplied by liaoning Vivisection Center, College
of TCM.

LW A20  Force

product of Shanghai Medicine Electronic Instru—

displacement transducer,
ment Plant.

XW T204 Potentiometric recorder, product of
Shanghai Dahua Instrument and M eter Plant.
1.2 Method The isolated smooth muscle speci—
mens, prepared to their respective suitable length
(trachea, from the lower end of larynx to its emi-
nence were sectioned into rings of 4~ 5 mm seg—
ments; colon, fasted for 48 h, sectioned into 1 cm
segments; pulmonary artery and thoracic aorta,
sectioned into 3 4 mm segments), were suspend—
ed in a bath filled with 10 mL Kreb s solution
maintained at a temperature of (37 1) C and aer-
ated with a mixture of 99 2 and % CO2. The
specimens were connected to the force displace—
ment transducer and loaded with an initial tension
of 1 g. The solutions were renewed every 20 min
to maintain freshness. After equilibrium, the test
drugs were added cumulatively, the added amount
should not exceed 2% of the total volume of the

nutrient bath. On each addition, the contraction of
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the specimen was recorded with the potentiometric
recorder- The terminal pH was not significantly
changed when the drugs were added. Same amount
of alcohol used as blank control showed no signifi-
cant effect on the contraction of the specimens.

Data were expressed in x* s and statistically com—
pared by t—test. PD3 values were calculated ac—
cording to Scott- The maximal response of the con-
trol was recorded as 100% , and the concentration—

response curves ( CRC) were constructed accord-

ingly.
2 Results
2.1 Effects of ACT on the contraction of 4

smooth muscle specimens induced by KCl Con-
tractions induced by a final concentration of 30
mmol /L of KCl was used as the control to assess
the activities of the specimens. Cumulative addi-
tion of KCl to a final concentration(mmol /L) of 12
~ 44 for trachea, 9.0~ 24. 6 for colon, 6. 0~ 39. 3
for pulmonary artery and thoracic aorta were used
as auto-control for their respective CRC. The final
concentrations (mol/L) of ACT added were 3. 226
X 10°, 1.075% 10> and 3.226< 10’ respective—
ly. They were incubated for 10 min and the addi-
tion of KCl was repeated as described above for
CRC data which were shown in Fig. 4. Tt could
be seen that ACT at the ultimate concentrations
mentioned above could shift the KClI CRC to the
right, depicting its non—compeltitive Ca” antago—
nist effects. The calculated PD 2 were 4. 01, 5. 11,
5. 98 and 6. 05 respectively.

22  Effects of ACT on CaCk induced CRC of
guinea pig trachea ACT at the ultimate concentra—
tions of 3.226< 10°, 1075¢ 10 and 3. 226<
10 °mol /L and VER at X 10_77 K 10 ° and X
10 ° mol/L also showed non-com petitve antagonist
effect ( Fig- 5 and 6) . The calculated PD? were
4. 04 and 5. 62 respectively.

2.3 Effects of ACT on two-phase contraction in—
duced by Ack ACT at concentrations of 1. 29
10%, 1. 7€ 10" mol /L and VER at 7. 5 10°°,
and 1.0< 107" mol/L showed inhibition of the
first-phase contraction but no significant effect on

second-phase contraction ( Fig. 7). Their rates of
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Fig. 1 Effects of Arctigenin on the Contraction of Iso-
lated Rat Trachea Induced by KCI (n= 5,xt s)
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Fig. 2 Effects of Arctigenin on the Contraction of Iso-
lated Rat Colon Induced by KCI (r= 5, x+ s)
inhibition were 49. 13% and 66. 140 by ACT, and
57. 46k and 81. 4% by V ER respectively.
3 Discussion
High K caused smooth muscle contraction by
opening the potential dependent channels ( PDC)
on the cellular membrane during depolarization to

Bl The action of

promote extracellular Ca" influx
ACT, similar to VER is to block the PDC and in-
hibit extracellular Ca® influx. Thus, it suppresses
intracellular calcium mobilization rather than calci—
um entry via receptor operated channels (ROC) ae

> . .
Ca  antagonists have been extensitvely used
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Fig. 3 Effects of Arctigenin on the Contraction of
Isolated Rat Pulmonary Artery Induced by

KCl (n= 5, xt s)
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Fig- 4 Effects of Arctigenin on the Contraction of
Isolated Rat Thoracic Aorta Induced by
KCl (n= 5, xt s)
to treat cardiovascular diseases. Recently, it was
reported that bronchial asthma was also related
with abnormal Ca® movement. Ca” antagonists
can relax bronchial smooth muscle and block the
production of inflammatory mediators of the air
passage at different stages of asthmatic attacks.
Moreover, this kind of drugs may show a syner—
getic effect with other antiasthmatics and reduce

the dose of hormone used by hormone-dependent
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Fig. 5 Effects of Arctigenin on the Contraction of
Isolated Guinea Pig Trachea Induced by
CaCkL(n= 5, xt s)
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Fig- 6 Effects of VER on the Contraction of
Isolated Guinea Pig Trachea Induced by
CaCl, (n= 5, xt s)
patients|5| As a new type of Ca” antagonist,
ACT merits to be developed as a drug of choice for
treatment of both cardiovascular diseases and
bronchial asthma.

ACT could relax thoracic aorta, increase the
circulating blood volume of organs, such as skin
and relax the smooth muscle of pulmonary artery
and trachea. Numerous literatures and our own ex—

perience showed that ACT could resist the attack
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109 diseases. The relaxation of colon may facilitated

T bowel movement to relieve gastrointestinal cold-
aor
Result of the present study showed that ACT, the

_&

mainactive principle of Fructus Arctii, can relieve

the exterior syndrome with simultaneous improve-

&

ment of intestinal peristalsis. Determination of the

otk of inbibition (%}

ACT contentin Fructus Arctii is a suitable and fea—

sible quality control criterion to assess the quality

T v T 7 of the drug.
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Different Hypotentive Effects of Various Active Constituents Isolated from
Uncaria rhynchophylla

Institute of Chinese Materia Medica, Shanghai University of TCM (Shanghai 200032)  Song Chunging, Fan Yi, Huang
Weihui, Wu Dazheng and Hu Zhibi

Abstract Hypotensive effects of rhynchophylline, isorhynchophylline, total alkaloid and non-alka—
loid fraction isolated from Uncaria rhynchophylla (Miq.) Jacks. were compared. Change in peripheral
blood pressure was recorded by inserting a catheter into the right common carotid artery of anaethetized
rat, while each of the four hypotensive constituents was injected individually into the femoral vein by a mi—
croinfusion pump. Results of the findings showed that the four constituents in U. rhyndiophylla displayed
different hypotensive potency in the order of isorhynchophylline [lowering of mean arterial pressure
(M AP) by 42 0% |> rhynchophylline (lowering of MAP by 32 1% ) > total alkaloid (lowering of MAP
by 21. 3% ) > non-alkaloid fraction (lowering of MAP by 12. 46 ). It was concluded that isorhyn-
chophylline and rthynchophylline were the main hypotensive constituents in U. rhynchophylla.
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