Thai J. For. 27 (2) : 14-20 (2008) NINIIUMAAS 27 (2) : 14-20 (2551)

Original article

Effects of Sweet Flag Extracts (Acorus calamusL.) on Toxicity
and the Levels of Esterase and Glutathione-S-transferase on
the Brown Dog Tick (Rhipicephalus sanguineus (L atreille))

Chanatda Leenuwongphun' Suraphon Visetson'

Manthana Milne’

! Faculty of Science, Kasetsart University, Bangkok 10900
Tel. 081-4242701 Email: leenuwongphun@hotmail.com

2 Department of Agriculture, Ministry of Agriculture and Cooperatives, Bangkok 10900

Received: September 8, 2008 Accepted: October 2, 2008

ABSTRACT

The tendency of herbal extracts as insecticide aternative is gaining high acceptability to
Tha people. Some synthetic pesticides namely pyrethroids and organophosphate have been causing
detrimental effects to home pet such as dogs. This research was done to evaluate the efficiency of
sweet flag (Acorus calamus L.) rhizomes that have been proved to repd and give mortality to some
insects. Sweet flag rhizomes was extracted by soaking method at room temperature using 95%
ethanol was trialed. The dipping method of herbal extracts was used against brown dog tick
(Rhipicephalus sanguineus). The completely randomized designs (CRD) with 4 replicates were to
analyse their LC50. The toxicity of sweet flag extracts showed Y = 7.28 + 28.65X; LC50 ca.
1.49% wiv. after exposure at 24 hours and after exposure for 36 hourswas Y = 10.91 + 34.50X;
LC50 ca. 1.13% wi/v. on nymph brown dog tick and Y = 18.36 + 29.48X; LC50 ca. 1.07% wiv.
after exposure at 24 hours and after exposure for 36 hours was Y =21.28 + 33.34X; LC50 ca
0.86% wi/v. on adult brown dog tick. The detoxification enzyme activities of esterase and glu-
tathione-S-transferase from brown dog tick after 24 hours exposure were also observed. esterase
showed stronger activity than other enzymes. The enzyme activities of esterase and glutathione-S-
transferase from brown dog tick after 24 hours were induced follow levels of sweet flag extract
was increased.
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INTRODUCTION

The relationship between human and unusal, might be responsible for asimple skin
dog has been established for thousand of years. lesion for the transmission of infectious agents.
Due to this old and close relationship, some Rhipicephalus sanguineus (Latreille), com-
ectoparasites of domestic dogs may be seen monly called the brown dog tick or kennel tick,
parasitizing human. This parasitism, though isone of the most widely distributed of all tick.
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The heavy infestation of ticks cause vectors of
infection, direct damage, immunosuppression,
tick paralysis and transmitted diseases. Human
always use synthetic chemical insecticides
to control the tick. However, most synthetic
insecticides are toxic to human as well as
animal, and some of them have toxic on other
target and remained in environment for along
time. So the insecticides derived from herbal
are great demand. The herbal derived insecti-
cides may have low toxicity to mammals and
rapid reduction of the toxicity. Essentia oil of
sweet flag (Acorus calamus) has potential for
the control of insect pests. The main active
ingredientis B -asarone (Mukerjeaand Govind,
1960). It affected a wide variety of insects,
acting asantifeedant, repellent or chemosterilant
(Streloke et al., 1989). The crude-extract of
sweset flag rhizome showed toxicity to larvae
of Boophilus microplus (Chungsamarnyart et
al., 1988). It has high larvicidal activity on
boophilustick (Chungsamarnyart et al., 1988)
may beit had toxic on brown dog tick. Esterase
and glutathione-S-transferase are groups of
detoxification enzymes. These enzymes have
a central role in detoxification of xenobiotic
and endogenous compounds. In populations
with along history of chemical exposure, high
glutathione-S-transferase activity is associated
with resistanceto insecticides (Wel et al., 2001).
Resistance to organochlorine and organophos-
phateinsecticidesisspecifically associated with
increased glutathione-S-transferase activity
(Vontas et al., 2000). The present study of
sweet flag extracts can be practically useful as
insecticides for the brown dog tick.

MATERIALS AND METHODS

Plant Extracts

Cut sweet flag rhizomes into small
pieces and immersed in 95% ethanol for seven
days. The ethanol extracted of sweet flag
was evaporated at 40 °C by vacuum rotary
evaporator and kept at 4 °C.

Mortality of Brown Dog Tick

The mortality of brown dog tick was
observed 24 hours and 36 hours after dipping
in 1 min. Abbott'sformula (Abbott's, 1925) was
used to calculate the corrected mortality of
ticks. The mean (%) of corrected mortality was
the average of 4 replications.

Abbott's formula
% corrected mortality = (alive control - aive
treated) x 100
(alive contral)

Insects Treatment for Enzyme Extraction

Live nymphs and adults of dog tick
after treated with sweet flag extract was collected
at 24 hour after exposure and were used
for enzyme extraction using Visetson enzyme
assay Visetson et al. (2003).

Enzyme Activity Assay

Esterase activity was measured using
the PNPA assay which modified from Visetson
et al. (2003) and Visetson (2004). Glutathione-
S-transferase (GST) activity was measued
using the CDNB assay which modified from
Visetson et al. (2002, 2003).

RESULTS AND DISCUSSION

The crude-extract of sweet flag caused
10-90% mortality of ticks at 24 and 36 hours
after tested as shown in Table 1-2.

Thedetoxification enzyme activities of
sweet flag extract on brown dog tick after
contact at the 24 hours as follows Table 3-4.

The results of LC, of sweet flag
extract showed linear respond with Y= 7.28+
28.65X; LC,, ca 1.49% wi/v. after exposure at
24 hours and after exposure for 36 hours was
Y=10.91+34.50X; LC_, ca. 1.13% w/v. on
brown dog tick nymph and Y = 18.36+29.48X;
LC,,ca 1.07% w/v. after exposure at 24 hours
and after exposure for 36 hours was Y=
21.28+33.34X; LC50 ca. 0.86% w/v. on brown
dog tick adult (Table5), (Figure 1).
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Table 1. The acaricidal activity of sweet flag crude-extract on nymph of the brown dog tick

Concentration of % average mortality of tick % average mortality of tick
extract after dipping 24hours* after dipping 36hours*
Control (water) 2.50%5.00° 2.50+5.77°
0.5% 28.06%3.89 43.6114.75°
1.5% 47.2243.21°¢ 52.78+3.20°
2.5% 79.44+1.11¢ 100.00£ 0.00¢

Remark: *Means + SD followed by the same letter in the same column are not significantly
different at 5% level as determined by DMRT, n = 10.

Table 2. The acaricidal activity of sweet flag crude-extract on adult of the brown dog tick

Concentration of % average mortality of tick % average mortality of tick
extract after dipping 24h* after dipping 36h*
Control (water) 1.67+3.33° 1.67+3.33°
0.5% 52.50+1.67° 62.74+3.31°
1.5% 65.48+ 1.40° 70.2342.84¢
2.5% 86.35+ 0.55° 100.00+ 0.00*

Remark: * Means = SD followed by the same letter in the same column are not significantly
different at 5% level as determined by DMRT, n = 15.

Table 3. The detoxification enzyme activities of sweet flag extract on nymph of the brown dog tick

% average esterase activities % average glutathione —S—
Concentration of (nM paranitrophenol/ mg transferase activities
extract protein/ ml) * (nM conjugated product
/mg protein/ ml) *
Control (water) 5.56+0.44" 0.01240.001°
0.5% 19.46+0.43° 0.132+0.002°
1.5% 20.3940.37° 0.141£0.005°
2.5% 23.1940.17¢ 0.173+0.001°

Remark: *Means + SD followed by the same letter in the same column are not significantly
different at 5% level as determined by DMRT, n = 10.

Table 4. The detoxification enzyme activities of sweet flag extract on adult of the brown dog tick

% average esterase activities % average glutathione —S—
Concentration of (nM paranitrophenol/ mg transferase activities
extract protein/ ml) * (nM conjugated product
/mg protein/ ml) *
Control (water) 4.08+0.43% 0.0025+0.0002°
0.5% 4.45+0.32° 0.0034+0.0004°
1.5% 7.63+0.53" 0.0032+0.0009 °
2.5% 7.73£0.15° 0.0041+0.0002°

Remark: *Means = SD followed by the same letter in the same column are not significantly
different at 5% level as determined by DMRT, n = 15.
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Table 5. Results of Linear respose, LC50 and R square of sweet flag on brown dog tick

Linear response LCso R square
Nvmph Linear respond at 24h. Y="7.28+28.65X 1.49% 0.98
YMPY " Yinear respond at 36h. Y=10.91+34.50X  1.13% 091
Adult Linear respond at 24h. Y=18.36+29.48X 1.07% 0.82
Linear respond at 36h. Y=21.284+33.34X 0.86% 0.80
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Figure 1. Mortality percentage of brown dog tick at 24 and 36 hours.

The enzyme activities of esterase and
glutathione - S - transferase from brown dog tick
after 24 hourswereinduced follow levelsof sweet
flag rhizomes was increased. Glutathione - S-
transferase increased a letter when compare with
control.

Sweet flag extract showed acaricidal
activity on nymph and adult brown dog tick.
Comparing the acaricidal activity results of
nymph and adult the brown dog tick. Sweet
flag extract showed toxic of acaricidal activity
at 24 and 36 hours on adult brown dog tick
is higher than nymph brown dog tick. May
be enzyme detoxification, esterase and
glutathione-S-transferase, on nymph is higher
than adult of brown dog tick. Esterase and
glutathione-S-transferase are groups of
detoxification enzymes. These enzymes have
acentral rolein detoxification of xenobioticand
endogenous compounds. Theenzymeactivities
of esterase and glutathione-S-transferase from
brown dog tick after 24 hours were induced

follow levels of sweet flag extract was
increased. The result of glutathione-S-
transferase activity on nymph is higher than
adult of brown dog tick. May be these result
shown the future on nymph of brown dog tick
can resistance to sweet flag extract is faster
than adult brown dog tick. Because of the
high of glutathione-S-transferase activity is
associated with resistance to insecticides (Wei
et al., 2001). Resistance to organochlorine and
organophosphate insecticides is specifically
associated with increased glutathione-S-trans-
ferase activity (Vontas et al., 2000) These re-
sults showed that sweet flag extracts can be
used as aternative insecticide for control the
brown dog tick. These results of mortality on
brown dog tick shown sweet flag extract at
2.5%w/v was appropriately to use control
nymph and adult of brown dog tick. Because
of at 36 hours of sweset flag extract at 2.5%w/
v killed nymph and adult of brown dog tick as
100%. (Figure 2, 3)
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Figure 2. Esterase activities of brown dog tick after tested with various concentrations of sweet

flag extracts.
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Figure 3. Glutathione-S-transferase activities of brown dog tick after tested with various
concentrations of sweet flag extracts.

CONCLUSION AND
RECOMMENDATION

Sweet flag extract can be acaricidal
activity on nymph and adult brown dog tick and
there had many reports on the insecticidal
activity of sweet flag on theinsects. The crude-
extract of Acorus calamus rhizome showed
toxicity to Musca negbulo and Culex fatigans

(Dixit et al., 1956) and larvae of Boophilus
microplus (Chungsamarnyart et al., 1988). It
has high larvicidal activity on boophilus tick
(Chungsamarnyart et al., 1988). Ethanol
extract of sweet flag might be different toxic
compounds from the petroleum ether extract
which has toxicity to housefly and mosquito
(Dixit et al., 1956; Mukerjeaand Govind, 1959)
and high toxicity to Heteropsylla cubana
(Sharmaet al., 1992). 3 -asaronein A. calamus
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effect on reproduction of Coelopa frigida and
inhibition to develop of female reproductive
(Ramos et al, 1986). Mukherjee et al. (2007)
reported that A. calamus rhizomes essential oil
is acetylcholinesterase inhibitor. Acetylcho-
linesterase is found both on the post-synaptic
membrane of cholinergic synapsesand in other
tissues. Acetylcholinebindsto acetylcholinesterase
and is hydrolysed to acetate and choline. This
inactivates the acetylcholine and the nerve
inpulseishalted. Effects of acetylcholinesterase
inhibitor isactionson the neuromuscul ar junction
will result in prolonged muscle contraction
(Wikipedia, 2008).

These experiment can be used to
support the growers used for controlling the
ticks and the database can be used for active
ingredient studies to develop commercial
products in the future.
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