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Conium maculatum Linn. (Umbelliferae) has been traditionally used in the treatment of spasmodic disorders, and to 
relieve nervous excitation, rheumatic pains in the old and feeble, pain in stomach, pain of gastric ulcer, nervousness 
and restlessness. Alkaloids have long been considered as bioactive group of constituents present in C. maculatum. 
Despite a long tradition of use, C. maculatum has not been evaluated pharmacologically to validate its traditional 
claims for analgesic and antiinflammatory activities. Thus, the present investigations were undertaken with an 
objective to evaluate alkaloidal fraction of C. maculatum aerial parts for analgesic and antiinflammatory activities. 
Test doses (100 or 200 mg/kg, p.o.) of alkaloidal fraction were evaluated for analgesic activity using tail flick test 
and antiinflammatory activity using carrageenan-induced paw oedema test in rats. Morphine (5 mg/kg, p.o.) and 
indomethacin (5 mg/kg, p.o.) were used as standard analgesic and antiinflammatory drugs, respectively. Alkaloidal 
fraction of the plant exhibited significant analgesic activity at a dose of 200 mg/kg as it showed significant increase in 
tail flicking reaction time with respect to the control during 2 h intervals of observation. It also exhibited significant 
antiinflammatory activity at a dose of 200 mg/kg as it inhibited paw oedema in rats to 71% and reduced the paw 
volume one‑fourth to the control during 1st h of the study. The present investigations suggest that alkaloids are 
responsible for analgesic and antiinflammatory activities of C. maculatum.
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Conium maculatum Linn.  (Umbelliferae), commonly 
known as Dog’s poison, has been used in the 
treatment of spasmodic and inflammatory disorders[1], 
and to relieve nervous excitation[2,3], rheumatic 
pain in the old and feeble, pain in stomach, pain 
of gastric ulcer, nervousness and restlessness. 
C.  maculatum has been traditionally used externally 
to treat herpes, erysipelas, breast tumours, and as 
an antispasmodic, a sedative or an analgesic[4]. 
The dried leaf and juice of the plant were listed in 
pharmacopoeias of London and Edinburgh from 1864 
to 1898 and the last official medicinal recognition 
appeared in the British Pharmaceutical Codex of 
1934 in Great Britain[5].

Phytochemically, C. maculatum has been reported 
to contain piperidine alkaloids viz., coniine[6‑8], 
2‑phenyl‑3,4,5,6‑tetrahydropyridine and 5‑hydroxy‑2‑ 
pentylpiperidine[9]; fatty constituents[10,11] viz., 
palmitic, stearic, oleic, petroselinic, linolenic and 
arachidic acids, and unsaponifiable matter containing 
β‑sitosterol and lupeol, flavonoids[12], coumarins, 
polyacetylenes, volatile and nonvolatile oils. 
Piperidine alkaloids from C.  maculatum have been 
reported to exhibit teratogenic[13,14] and abortifacient[15] 
activities. In a clinical trial, ‘Prasham ghanavati’, 
an Ayurvedic preparation containing C.  maculatum 
as one of the herbs, when given to the students for 
110‑117  days, showed improvement in memory and 
power of concentration of the students[16].

Despite a long tradition of use, C.  maculatum has 
not been evaluated pharmacologically to validate its 
traditional claims for analgesic and antiinflammatory 
activities. Further, alkaloids have long been considered 
as bioactive group of constituents present in 
C. maculatum aerial parts. Therefore, it was envisaged 
to evaluate total alkaloidal fraction of C.  maculatum 
aerial parts for analgesic and antiinflammatory 
activities.

Conium maculatum aerial parts were procured 
from Himalaya Herbs Store, Saharanpur, UP, 
India. Identity of the plant was confirmed from 
Raw Materials Herbarium and Museum, National 
Institute of Science Communication and Information 
Resources, New  Delhi  (Ref. No. NISCAIR/RHMD/
Consult/2008‑09/1170/202).

The alkaloidal fraction was obtained from aerial 
parts of C.  maculatum. Aerial parts  (5 Kg) of 
C.  maculatum were treated with calcium oxide, and 
then soxhlet extracted with chloroform  (Ranbaxy 
Fine Chemicals, New  Delhi, India). The chloroform 
extract was concentrated to one‑fourth of its 
original volume under reduced pressure. It was then 
partitioned in a separator using 5×50  ml of 2% 
acidified water  (HCl‑water). The aqueous fraction 
was made basic using 20% sodium hydroxide 
solution to pH  8‑9 followed by partitioning with 
chloroform  (5×50  ml). The chloroform fraction was 
rich in alkaloids  (0.143% w/w).

Albino rats of Wistar strain (150‑200 g) of 
either sex were used in the entire study. 
The animals were fed standard pellet 
diet  (Ashirwad Industries, Chandigarh, India) and 
water ad libitum. They were housed in standard 
polypropylene cages and kept under controlled room 
temperature  (24±2°; relative humidity 60‑70%) in a 
12  h light‑dark cycle. Groups of five rats were used 
in all sets of experiments. The animals were fasted for 
12  h before use. The approval from the Institutional 
Animal Ethical Committee was taken before carrying 
out biological studies.

Indomethacin  (Triko Pharmaceuticals, Rohtak, 
Haryana, India) and morphine  (Pharma‑Chemico 
Laboratories, Solan, India) were used as standard 
antiinflammatory and analgesic drugs, respectively. 
The standard and test drugs were suspended in 
distilled water using tween 80  (5%) as emulsifying 
agent. These were administered to rats by per oral 
route.

The tail flick latency was assessed by the 
analgesiometer  (Inco, India). The strength of the 
current passing through the naked nicrome wire was 
kept constant at 6 amps[17]. The distance between 
the heat source and tail skin was 1.5  cm. The site 
of application of the radiant heat in the tail was 
maintained at 2.5  cm, measured from the root of the 
tail. The cut off reaction time was fixed at 10 s to 
avoid tissue damage. Three basal reaction times for 
each mouse at a gap of 5 min were taken to confirm 
normal behaviour of the mice. The reaction time was 
recorded for 2  h at intervals of 30  min, 1  h and 2  h 
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after the treatment with control, standard drug and 
test doses of C.  maculatum alkaloidal fraction. The 
percentage maximum possible effect  (% MPE) was 
calculated from the formula as[18], %MPE=(actual 
time-basal time)/(cut off time-basal time)×100.

Acute inflammation was produced by subplantar 
injection of 0.1  ml of 1% suspension of carrageenan 
in distilled water in the right hind paw of the rats, 
1  h after oral administration of drugs[18]. The paw 
volume was measured for 3  h at intervals of 1, 
2 and 3  h after the carrageenan injection using 
plethysmometer. The difference between the two 
readings was taken as the volume of oedema and the 
percentage antiinflammatory activity was calculated.

The results have been expressed as mean±standard 
deviation  (SD). The test doses were compared 
with standard and control by two way analysis of 
variance  (ANOVA) followed by Student Newman 
Keul’s test[19].

The alkaloidal fraction of C.  maculatum was 
evaluated for analgesic and anti‑inflammatory 
activities using tail flick test and carrageenan‑induced 
paw oedema test, respectively, at the doses of 
100   or  200  mg/kg, p.o. Table  1 shows average tail 
flick reaction time and % MPE using tail flick test 
in rats after oral administration of C.  maculatum 
alkaloidal fraction  (100 or 200  mg/kg). Table  2 
shows mean increase in paw volume and percent 
inhibition of paw oedema using carrageenan‑induced 
paw oedema in rats after oral administration of 
C. maculatum alkaloidal fraction  (100 or 200 mg/kg).

In the tail flick model, the test drug in different 
doses increased the pain threshold significantly 
during the period of observation and this 
indicates the involvement of a higher center. 
Morphine  (5  mg/kg, p.o.) was taken as standard 
drug to test analgesic activity of C.  maculatum 
alkaloidal fraction. Mean tail flicking reaction time 
and % MPE were taken as parameters for assessing 
analgesic activity. Alkaloidal fraction of C. maculatum 
exhibited significant analgesic activity at a dose 
of 200  mg/kg as it showed significant tail flicking 
reaction time with respect to the standard and control 
during 2  h intervals of observation. The maximum 
activity was observed after 30  min of observation. 
The analgesic activity of alkaloidal fraction of 
C. maculaum  (200 mg/kg) was decreased during 1 or 
2 h of observations in the similar manner as observed 
in the standard group.

Carrageenan‑induced hind paw oedema is the 
standard experimental model of acute inflammation. 
Carrageenan is the phlogistic agent of choice for 
testing antiinflammatory drugs as it is nonantigenic 
and devoid of apparent systemic effects. Moreover, 
the experimental model exhibits a higher degree 
of reproducibility[20]. Carrageenan-induced oedema 
is a biphasic response. The first phase is mediated 
through the release of histamine, serotonin and kinins 
whereas second phase is related to the release of 
prostaglandins and slow reacting substances which 
peak at 3  h.

In the present study, indomethacin  (5  mg/kg) was 
taken as a standard drug to test antiinflammatory 

TABLE 1: ANALGESIC ACTIVITY OF CONIUM MACULATUM ALKALOIDAL FRACTION
Treatment Dose (mg/

kg)
Prereaction 

time (s)
Reaction time (s) Meann±SD Mean % MPE

30 min 1 h 2 h 30 min 1 h 2 h
Control Vehicle 2.6±0.45 3.6±0.55a 3.4±0.55a 2.8±0.45a 13.22 10.36 2.50
Morphine (standard drug) 5.0 2.4±0.45 8.4±0.55* 5.8±0.84* 4.4±0.55* 78.93 44.64 26.07
C. maculatum alkaloidal 
fraction

100 2.6±0.45 4.8±0.84*a 3.0±0.55a 2.8±0.45a 31.79 13.22 2.50
200 2.8±0.71 8.0±0.71* 4.8±0.84*a 3.8±0.84* 74.29 33.21 20.36

n=5,*P<0.05 versus control, aP<0.05 versus standard, Two way ANOVA followed by Student Newman Keul’s test. MPE=Maximum possible effect, SD=Standard deviation

TABLE 2: ANTI‑INFLAMMATORY ACTIVITY OF CONIUM MACULATUM ALKALOIDAL FRACTION
Treatment Dose (mg/kg) Increase in paw volume (ml) Meann±SD Mean % inhibition of paw 

oedema
1 h 2 h 3 h 1 h 2 h 3 h

Control Vehicle 0.46±0.055a 0.80±0.071a 1.02±0.045a ‑ ‑ ‑
Indomethacin (standard drug) 5.0 0.12±0.045* 0.34±0.055* 0.64±0.089* 74.00 57.54 36.67
C. maculatum alkaloidal fraction 100 0.32±0.045*a 0.64±0.055a 0.90±0.071a 30.00 19.52 11.80

200 0.14±0.055* 0.46±0.055* 0.70±0.071* 71.00 42.46 27.27
n=5,*P<0.05 versus control; aP<0.05 versus standard. Two way ANOVA followed by Student Newman Keul’s test. SD=Standard deviation
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activity of C.  maculatum alkaloidal fraction. Mean 
increase in paw volume and percent inhibition of 
carrageenan induced paw oedema were taken as 
parameters for assessing antiinflammatory activity of 
the test drug. Alkaloidal fraction of C.  maculatum 
exhibited significant antiinflammatory activity at 
a  dose of 200  mg/kg as it inhibited paw oedema in 
rats to 71% in comparison to standard drug which 
inhibited to 74%. The present investigations suggest 
that alkaloids are responsible for analgesic and 
antiinflammatory activities of C. maculatum aerial 
parts.
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