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INTRODUCTION

Flavonoids are low molecular weight 
bioactive polyphenols, which play 

a vital role in photosynthesizing cells.1 
Naturally occurring flavonoids are gen-
erally classified into six classes according 
to their chemical structures of carbon 
ring and functional groups attached with 
the carbon ring. They are flavanones, 
flavones, isoflavonoids, flavans (flavanols), 
flavonols and anthocyanins.2 They have 

been described to possess numerous 
biological activities such as antioxidant, 
anti-inflammatory, estrogenic, cytotoxic, 
antitumor, antiviral. Thus their actions 
in humans have been the subject of 
extensive research.3 In animals and 
humans, flavonoids have been known 
for diverse biological effects including 
antibacterial, antioxidant, antitumor, an-
tiviral, anti-inflammatory, anti-allergic and 
vasodilatory actions.4,5 Flavonoids exhibit 
several other biological effects such as 

anti-inflammatory, anti-hepatotoxic and 
anti-ulcer actions.6,7

 So far flavonoids have shown strong 
antioxidant and free radical scavenging 
activity.8 Thus flavonoids have been di-
rectly associated with reduction of risks 
for certain chronic diseases, particularly 
for the prevention of some cardiovascu-
lar disorders.8-10 Flavonoids have antican-
cer activity as well.5 Study of literature 
proves that flavonoids have antiviral,11 
antimicrobial,12 anti-inflammatory ac-
tivities,13 beneficial effects on capillary 
fragility,14 inhibit human platelet aggrega-
tion,15 antiulcer activity,16 anti-allergenic 
activity,18 and analgesic properties.13,18 
Thus the pharmacological properties of 
flavonoids are very diverse and beneficial. 
Hence, we set our objectives to screen 
the total flavonoids of some of medicinal 
plants that are traditionally used for an-
algesic purposes that may help in future 
for new drug development.19

 Achillea wilhelmsii C. Koch (Local 
name: Zawal) belongs to family Astera-
ceae, While Teucrium stocksianum Bioss 
belongs to family Lamiaceae.20 Tradition-
ally, the species of Achillea and Teucrium 
genus are used as analgesic.20,21 It has 
been reported that Achillea wilhelmsii 
and Teucrium stocksianum contain fla-
vonoids.22-24 Based on the literature for 
diverse activities of flavonoids and our 
reports for the presence of flavonoids in 
Achillea wilhelmsii and Teucrium stock-
sianum, we carried out current work 
to isolate total flavonoids from Achillea 
Wilhelmsii and Teucrium Stocksianum 
and screen them for possible analgesic 
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ABSTRACT

OBJECTIVES: To isolate total flavonoids from Achillea Wilhelmsii and 
Teucrium Stocksianum and screen them for possible analgesic activity 
and to determine the safe dose range of total flavonoids for preclinical 
studies in mice.

METHODS: Acute toxicity studies were performed in mice to determine 
its safe dose range for total flavonoids of Achillea wilhelmsii and Teucri-
um stocksianum. Writhing tests were performed in mice for possible 
analgesic activity. Tail immersion method was used in rats for possible 
analgesic activity.

RESULTS: Respective LD50 for crude flavonoids of Achillea wilhelm-
sii (CFA) and crude flavonoids of Teucrium stocksianum (CFT) are 
1312±12.76 mg/kg and 1248 ±29.6 mg/kg. In acetic acid induced 
writhing, analgesic effect of CFA and CFT in dose 10 mg/kg is almost 
comparable with standard acetylsalicylic acid (p≤0.05). Similarly, in tail 
immersion method, reaction time was significantly prolonged in test 
doses of 5 and 10 mg/kg (both for CFA and CFT) suggesting supraspinal 
analgesic effect.

CONCLUSION: The results confirm that total crude flavonoids of both 
the species, which are safe up to dose of 100 mg/kg, have analgesic 
activity. It further warrants for isolation and purification of analgesic 
flavonoids for new drug development.

KEY WORDS: Achillea (MeSH), Achillea wilhelmsii (Non-MeSH); Teu-
crium stocksianum (Non-MeSH); flavonoids (MeSH), crude flavonoids 
(Non-MeSH); Analgesics (MeSH).
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activity and to determine the safe dose 
range of total flavonoids for preclinical 
studies in mice.

METHODS
Plant Materials

 Achillea wilhelmsii was purchased 
from the local market of Board Bazaar 
of Peshawar, Khyber Pakhtunkhwa (KP). 
Teucrium stocksianum was collected 
from the nearby hills of University of 
Malakand in the month of May-June 2011. 
The plants were identified by Professor 
Dr. Jehandar Shah, plant taxonomist, the 
then vice chancellor Shaheed Benazir 
Bhuto University, Sheringal Dir Upper, 
Khyber Pakhtunkhwa, Pakistan. Voucher 
specimens, respectively, AW-2011 for 
Achillea wilhelmsii and T-01-2011 for 
Teucrium stocksianum were deposited in 
the herbarium of Department of Botany, 
University of Malakand.

Preparation of extract and the crude 
flavonoids

 140 grams of each powdered plant 
materials were extracted with ethanol 
(95%) in the ratio of 1:8 (w/v) for two 
hours. The menstruum was filtered 
through a porcelain cloth. The process 
was repeated three times. The filtrates 
were combined and concentrated on 
45°C using a rotary evaporator. The 
extract was dissolved using sufficient 
distilled water. To remove the fatty con-
tents, the materials were exhaustively 
extracted with distilled petroleum ether. 
Finally, crude flavonoids were obtained 
when the defatted fractions were ex-
tracted with distilled ethyl acetate to get 
crude flavonoids of Achillea wilhelmsii 
(CFA) and crude flavonoids of Teucrium 
stocksianum (CFT) respectively yielding 
14.35 g and 11.80 g.25 The qualitative 
analysis of CFA and CFT was carried out 
with NaBH4, 1% FeCl3-ethanol and 1% 
NaOH reagent to confirm the presence 
of polyphenols i.e. flavonoids.26

 Ethical approval: The study proto-
cols were approved by the Advanced 
Studies and Research Board of the Khy-
ber Medical University, Peshawar. Ethical 
approval (No. Dir/KMU-EB/AA/000081) 
was also accorded by the Ethical Board of 
the Khyber Medical University, Peshawar. 

Acute toxicity studies

 The acute toxicity LD50 of CFA and 
CFT was carried out on Swiss albino 
mice. The animals (either sex) were di-
vided in 7 groups (A-G), 5 mice in each 
group for each of the crude flavonoids. 
The animals were fasted overnight be-
fore the experimentations. The study 
was performed in two phases. In first 
phase, three groups (A-C) of mice were 
treated intra-peritoneal (i.p) with CFA 
at doses of 10, 100 and 1000 mg/kg 
body weight, respectively and observed 
for next 24 hours for any signs of tox-
icity and death. In 2nd phase, three 
groups (D-F) of mice were treated with 
CFA (crude flavonoids of Achillea wil-
helmsii) (i.p) at doses of 1250, 1500 and 
1750 mg/kg body weight, respectively. 
Group G (negative control) received 3 
ml/kg of normal saline. Symptoms for 
toxicity and death were observed with 
in twenty four hours in each group. 
The numbers of death in each group 
in 24 hours were noted. Mean lethal 
dose that killed fifty percent of test 
animals (LD50) were calculated. The 
same protocols were repeated for the 
CFT (27).

Analgesic activity (Writhes Test)

 In this experiment Swiss albino mice 
were selected. Mice were divided in six 
groups (1-6) having 5 mice in each group. 
Group 1 received normal saline in a dose 
of 10 ml/kg and considered as negative 
control. Group 2 received standard 
analgesic drug acetylsalicylic acid (ASA) 
at a dose of 150 mg/kg. Group 3 and 
group 4 received intra-peritoneal doses 
in 5 and 10 mg/kg of CFA respectively. 
While group 5 and group 6 received 
intra-peritoneal doses in 5 and 10 mg/kg 
of CFT respectively. After 30 minutes 
of dosing of test samples and standards 
(both negative and positive control), 
0.7% solution of acetic acid (prepared 
in sterilized normal saline) was injected 
(i.p) in dose 0.1 ml/10g. Mice were then 
kept in separate cages. The number of 
abdominal constrictions were observed 
and counted five minutes after stimu-
lation during period of ten minutes.18,28 
The percent inhibitions of writhes were 
calculated.

Tail immersion method

 The tail immersion method was used 
to determine analgesic activity of crude 
flavonoids of both species with slight 
modifications. Briefly, young Wistar rats 
(150-170 mg) were randomly divided 
into 6 groups (1-6) each group had 6 
rats. Rats were fasted overnight before 
the starts of experiments. Rats had free 
access to water during experiments. The 
Group 1st & 2nd received oral dose of 5 
and 10 mg per kg body weight of CFA, re-
spectively. Group 3rd & 4th received oral 
dose of 5 and 10 mg per kg body weight 
of CFT, respectively. Group 5th received 
tramadol® (a narcotic analgesic) in dose 
of 30 mg/kg as standard narcotic analge-
sic. Group 6th served negative control 
group which was treated with vehicle 
(0.8ml of 0.5% CMC suspension in 
saline). All the vehicle/drugs and extract 
were administered orally.

 With the help of thermostat the tem-
perature of the organ bath was set at 55 
± 1ºC. The lower portion of tail (5 cm) 
of the rats (hold in rat restrainers) were 
marked and immersed in the hot water 
bath and the time taken by the rats to 
withdraw its tail from the water already 
maintained at 55 ± 1ºC was recorded by 
mean of stopwatch. After each reading, 
the tail was dried with soft tissue or clean 
cloth. The reaction time was recorded 
before and after oral dose at an interval 
of 30 minutes for 120 hours. The cut off 
time of the immersion is 15 seconds.

 Statistical Analysis: Graph Pad 
Prism version 5 was used to test the 
significances at P≤0.05, CI=95% for key 
variables like number of writhes and time 
for tail withdrawing on respective test 
doses of crude flavonoids and standard 
drugs. ANOVA followed by Dunnet’s test 
was used to test the hypothesis.

RESULTS
 Results of acute toxicity studies are 
expressed in Table I. It is important to 
mention that crude flavonoids of Achillea 
wilhelmsii and Teucrium stocksianum are 
safe up to dose of 100 mg/kg. Lethality 
was prominent in test dose of 1000 mg/
kg body weight for Crude flavonoids 
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(tail immersion test) are expressed in 
Table III.

DISCUSSION
 Pain is produced due to release of 
some autacoids like prostaglandins 
(PGE2, PGF2 a) involving the cycloox-
ygenase pathway.29 In this method, local 
peritoneal receptors may be the possible 
cause of writhing in test animals.30 The 
writhing is widely used to assess the 
possible analgesic activity that follows 
the peripheral pathway. Thus a substance 
which reduces the number of writhings 
may have analgesic activity. Hence, crude 
flavonoids of Achillea and Teucrium 
stocksianum have analgesic activity that 
not only confirms the traditional use 
the plant for analgesic activity but also 
confirms that flavonoids, in general, have 
analgesic activity as well.13,18

 Thus it is stated that analgesic activity 
of the flavonoids of Achillea wilhelmsii 
and Teucrium stocksianum follow pe-
ripheral analgesic activity by inhibition of 
possible mediator(s) of inflammation like 
prostaglandins. It may also be attributed 
to inhibitory effect of local peritoneal re-
ceptors that translate the pain indication 
effect and passes it onward to central 
nervous system. On the other hand, 
thermal nociception model (tail immer-
sion test) is used to evaluate analgesic 
activity following effect on central ner-
vous system. The CFA and CFT showed 
significant analgesic activity. The analgesic 
effects started after 30 minutes and 
reached to maximum as time increases 
(60-120 minutes) significant changes and 
reaction time is observed in 30, 60, 90 

of Achillea wilhelmsii and Teucrium 
stocksianum. Respective LD50 for crude 
flavonoids of Achillea wilhelmsii (CFA) 
and crude flavonoids of Teucrium stock-
sianum (CFT) are 1312 ± 12.76 and 
1248 ±29.6 mg/kg (Figure 1). Results of 
analgesic activity using acetic acid induced 
writhing are expressed in Table II.

 Crude flavonoids of Achillea wilhelmsii 
produced statistically significant analgesic 
effect in dose 5 mg/kg and 10 mg/kg (p≤ 
0.05). Analgesic effect of CFA at dose 
of 10 mg/kg is almost comparable with 
analgesic effect of acetyl salicylic acid 
(positive control).

 Similarly, crude flavonoids of Teucrium 
stocksianum significantly inhibited the 
number of writhings in experimental 
animals in dose of 10 mg/kg. Like crude 
flavonoid of Achillea, analgesic effect of 
crude flavonoid of Teucrium stocksianum 
is comparable in dose of 10 mg/kg versus 
the analgesic effect of positive standard, 
acetic acid induced writhing method is 
well recommended for pharmacological 
screenings of test samples for possible 
analgesic effects. Percent inhibition 
of writhing is expressed in Figure 2. 
Results of thermal nociception model 

TABLE I: RESULTS OF ACUTE TOXICITY STUDY IN MICE (N=3)

Phases Groups % lethality (Mean ±SEM)

Dose 
(mg/kg)

Negative control 
(normal saline only)

CFA CFT

1st
phase

1 10 0 0

2 100 0 0.000±0 0.000±0

3 1000 0 17.500±2.5 26.500±1.5

2nd
phase

4 1250 0 40.500±4.5 50.000±2

5 1500 0 81.000±4 89.500±0.5

6 1750 0 100.000±0 100.000±0

TABLE II: EFFECTS OF TOTAL FLAVONOIDS AND STANDARDS ON 
NUMBER OF WRITHING IN TEST ANIMALS

Group Dose (mg/kg) CFA CFT

No. of writhing No. of writhing

Negative control — 39±2.2 43±2.5

Acetyl salicylic acid 150 8.16±0.44** 8.16±0.72**

1 5 23.33±0.88** 21.00±0.86**

2 10 14.00±0.76** 11.66±0.44**

Values are mean ± SEM, n=6;  **p≤0.01 (ANOVA) vs. control
TABLE III: ANALGESIC EFFECTS OF TOTAL FLAVONOIDS ON TIME FOR TAIL WITHDRAWING 

EFFECTS ON DIFFERENT INTERVALS

Samples Dose mg/kg Time for tail withdrawing (Seconds) on different intervals

0 min 30 min 60 min 90 min 120 min

Negative
Control

0.5% CMC in saline 3.31±0.032 3.42±0.020 3.35±0.028 3.47±0.015 3.53±0.021

Tramadol 30 3.37±0.009 5.10±0.029*** 5.89±0.014*** 6.12±0.014*** 5.73±0.017***

CFA 5 3.38±0.060 3.61±0.015* 3.89±0.032* 4.12±0.343* 4.14±0.265*

10 3.44±0.029 3.95±0.025 4.16±0.140* 4.27±0.049* 4.33±0.026*

CFT 5 3.36±0.017 3.89±0.030 4.19±0.132* 4.47±0.015** 4.56±0.037**

10 3.41±0.020 4.33±0.026* 4.54±0.037** 4.93±0.111** 4.76±0.055**

Values are mean ± SEM, n=6; **p≤0.05; **p≤0.01; ***p≤0.01  (ANOVA followed by Dunnet’s test) vs. control



10

Acute toxicity And AnAlgesic Activity of crude flAvonoids of AchilleA Wilhelmsii And teucrium stocksiAnum

KMUJ 2016, Vol. 8 No. 1

and 120 minutes in test doses of 5 and 10 
mg/kg of the both the flavonoid of Achil-
lea wilhelmsii and Teucrium stocksianum. 
After an hour (60 minute) administration, 
CFT in test dose of 10 mg/kg, produced 
significant analgesic effects (P<0.05) 
which was comparable to analgesic 
effect of tramadol®, an opioid analgesic 
which raises the pain threshold and thus 
increases the reaction time. Hence, likely 
in manner, both CFA and CFT increased 
the reaction time suggesting its possible 
mode of action through involvement of 
opioid receptors. Hence, the flavonoids 
of Achillea wilhelmsii and Teucrium stock-
sianum may have spinal and supraspinal 
analgesic effects.31 This concludes that 
flavonoids of Achillea wilhelmsii and Teu-
crium stocksianum have analgesic effect 
that requires further work for its puri-
fication and isolation. Subsequent phar-
macological screenings of the isolated and 
purified contents of total flavonoids may 
help in developing new analgesics from 
the flavonoids of Achillea wilhelmsii and 
Teucrium stocksianum.

CONCLUSION
 Crude flavonoids of Achillea wilhelmsii 
and Teucrium stocksianum have analgesic 
effect that may either act peripherally or 
through central nervous system. Flavo-
noids of Achillea wilhelmsii and Teucrium 
stocksianum may help in developing new 
analgesics from natural products.
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