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Abstrct: A study on the effect of pyrethroid-based insecticides (Rambo and raid mosquito coil) smoke on some
biochemical indices in albino rats and the protective effect of aqueous extract of Piper guineense. Thirty albino
rats were used for the experiment and these were grouped into A, B and C. Group A rats formed the control
group while groups B and C were exposed to different brands of mosquito coil (rambo and raid) smoke
respectively for 31 days. Each of the experimental groups (B and C) contained 12 rats and sub-divided into two
(1 and 2) with six rats in each sub-group. Sub-group 1 animals were exposed to Rambo and Raid mosquito coil
smoke  respectively  and  co-treated  with aqueous extract of Piper guineense while the sub-group 2 animals
were exposed to the respective mosquito coil smoke only (to serve as the negative control) for 8 hours daily.
The effects of 8 hour daily inhalation of Rambo and Raid mosquito coil smoke respectively were investigated
in albino rats. Some biochemical parameters such as total bilirubin, creatinins, total protein, Albumin and liver
enzymes (AST, ALT, ALP) were used to assess the potential effects of inhalation of these pyrethroid-based
insecticide smokes on the exposed rats. It was observed from the result that the activiyies of the liver enzymes
(AST, ALT, ALP) were significantly (p<0.05) increased while the levels of total protein, albumin, were
significantly (p<0.05) reduced compared with the control, but creatinine and total bilirubin levels were
significantly (p<0.05) elevated due to inhalation of the insecticide (Raid mosquito coil) smoke by albino rats
than  the  other  (Rambo  mosquito  coil  smoke),  which  also differed significantly (p< 0.05) from the control.
The levels of all these parameters in albino rats due to inhalation of these insecticides (Rambo and Raid
mosquito coil) smoke respectively were significantly ameliorated from the levels observed in the rats co-treated
with aqueous extract of Piper guineense.
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INTRODUCTION result of the widespread use of pyrethroid-based

Pyrethroids constitute the most common active mosquitoes and cockroaches [7, 8, 9] due to their high
ingredients of various mosquito coils that are effective insecticidal and acute toxic effects [10]. Though the toxic
against many genera of mosquito including Aedes, effect of pyrethroid has been uncommon in developed
Anopheles and Mansonia [1]. For more than 40 years countries, it appears to be common in developing
Pyrethroid insecticides have been used because of their countries because of their extensive and intensive use for
wide availability and as a result they account for 25% of agricultural and domestic purposes [11, 12, 13]. So there
the world insecticide market [2, 3]. Indoor exposure to has been a growing concern among the public regarding
pyrethroid insecticides is considerably high in India and the routine and prolonged use of mosquito coil, such as
other countries including the United States [4, 5, 6] as a alletrin- based mosquito coil [14, 15, 16] in most

repellents to control a variety of pests such as
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developing countries. Exposure to these pyrethroid-based Pyrethroids are insecticides chemically similar to
insecticides caused changes in the physiological pyrethrins found in natural pyrethrum extracted from the
activities of the exposed animals and these have been flowers of Chrysanthemum cinerariofolum known for
found to affect protein, triglycerides and cholesterol centuries for their insecticidal activity [31]. They form,
contents in several animal tissues [17, 18, 19, 20, 21, 22]. together with chlorinated hydrocarbons (DDT, dieldrin,

In addition to inhalation, when these pyrethroid- Lindane), organo-phosphorus compounds (parathion,
based mosquito coils are used in closed and poorly malathion, diazinin) and methyl carbamate esters
ventilated areas, they expose humans to the risk of severe (aldincarb, carbofuran, carbaryl), the four major classes of
toxicity [23]. Example is Allethnin, a type-1 pyrethroid insecticides [32]. It is used as a chief component of
which is among the top few commonly used insecticides mosquito repellents [33, 34, 35, 36]. Although
having maximal human exposure for prolonged periods organochlorine insecticides [37, 38, 39] were used at one
since it is used as a chief component of mosquito coils time [40].
[24, 25]. Pyrethroid compounds have been used primarily Field test on mosquito coils containing natural
to control human lice, mosquitoes, cockroaches, beetles pyrethroids or synthetic pyrethroids have verified their
and flies [26] and additionally, in most developing effectiveness in irritating, repelling, killing, knocking down
countries, they have been used in grain storage, meat and inhibiting the biting activity of mosquitoes [41].
shops, in poultry pens and on dogs and cats to control Among the common ingredients currently used are
houseflies especially lice and fleas [27] and have been pyrethrum, prallethrin, transfluthrin, allethrin and
used in form of mosquito coils and aerosolized insecticidal asbiothrin, the pyrethroids have a stronger expellants
sprays, especially in Asia and developing countries of the effect than other commercial insecticide, tending to act as
world [28]. Global concern about the hazards associated a  true  area  repellent rather than a fumigant insecticide
with the use of these insecticides has led to regulatory [42. The major active ingredients of the mosquito coil are
bodies such as United States Environmental Protection pyrethrum, accounting for about 0.3-0.4% of coil mass
Agency (1988) and WHO (2000) to label pyrethroids as [43]. Most mosquito coils sold in Ghana and Nigeria
“Restricted use pyrethroid” (RUP). The potential health contain 0.1-0.3% allethrin [24].
implication of the gases, volatile agents and particulate Mosquito coils release various aromatic compounds
matters emitted from burning mosquito coils has such as benzopyrenes and benzoflouroethane, which
frequently been recognized [29]. have the potential to produce harmful effects on airways

Shape of a Mosquito Coil: Mosquito coil is mosquito exhibited changes in their physiological activities besides
repelling incence, usually shaped into a spiral and made other pathological effects [28]. During the course of
typically from a dried paste of pyrethroid powder. The coil exposure period the smoke-exposed rats show clinical
is usually held at the center of the spiral, suspending in signs suggestive of acute upper respiratory tract sensory
the air, or wedged by two piece of fireproof netting to irritation [29]. Exposure to coil smoke could result from the
allow continuous smoldering. Burning usually begins at inflammatory processes as a result of irritation of various
the outer end of the spiral and progress slowly toward the organs by toxic chemicals from coil smoke and the
center  of  the  spiral, producing a mosquito- repellent reduced activity in the exposed rats could as well be due
smoke. A typical mosquito coil can measure around 15cm to toxic chemicals in the smoke [29]. Increased sensitivity
in diameter and lasts up to 8 hour. Mosquito coil are occurs following repeated exposure to cyanide which is
widely used in Asia, Africa and South America [30]. found in pyrethroids such as -cyfluthrin(Liu et al., 2003).

[7] and consist of an insecticidal/repellent organic filters
capable of burning with smouldering binders and
additives such as synergist, dyes, fungicides [1]. Also,
besides, mosquito coils contain some combustible
materials such as sub-micron particles coated with heavy
metal, allethrin and wide range of organic vapour, such as
phenol, O–cresol, benzene and toluene [2]. The toxicity of
these pyrethroid-based mosquito coil insecticides to
mammalian animals has received much attention in the
recent years. Animals exposed to these insecticides
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Baron et al. [29], also explained that cyanide which is Results of the Biochemical Analysis
released from mosquito coil is known to caused reduced
oxygen carrying capacity of erythrocytes leading to
reduced metabolism and consequently results in reduced
energy output which may explain the observed body
weakness.

West African pepper also known as Ashanti pepper,
Benin pepper, False cubeb, Guinea cubeb, Uziza pepper or
(ambiguously) “Guinea pepper” called locally Kale,
Kukauabe, masoro, sasema and soro wisa, is a West
African spice that corresponds to the dried fruit of Piper
guineense [31] The plants that provide Ashanti pepper
are climbing vines that can grow up to 20m in length.
These are native to tropical regions of central and West
Africa and are semi-cultivated in countries such as Nigeria
where the leaves (known as Uziza) are used as flavouring
agent for stews [32]. P. guineense commonly referred to
as African black or Ashanti pepper is very similar to Piper
nigrim which is the true pepper of commerce from which
black and white peppers are processed [33]. P. guineense
belongs to the family, piperaceae. It has more than 700
species throughout the tropical and subtropical regions
of the world. P. guineense has culinary, medicinal,
cosmetic and insecticidal uses [33]. P. guineense
insecticidal activity against Zonocerus variegatus is
attributed to the pipperineamide composed by the
plant.and this allows for the quenching of free radicals
before they reach the cellular membrane [35].

Preparation of Plant Samples: About 250g of fresh leaves
of piper guineense purchased at Abakpa market,
Abakaliki Ebonyi state Nigeria was ground to powdered
form at the department of Biochemistry, Ebonyi state
University and soaked for 8hours in 1000ml of distilled
water and allowed to stand and settle. This was
evaporated using rotary evaporator filtered and dried for
9 hours [9]. A stock solution of the plant extract was
prepared by dissolving 10g of the extract in 100ml of
normal saline. This was administered to the sub-group 1
rats through oral administration according to their weights
at a concentration of 50mg/kg [9].

Blood Sample Collection and Biochemical Assay: At the
end of the exposure period (31 days) to mosquito coil
smoke, blood samples were collected by transection of the
jugular vein and preserved using anticoagulant (EDTA)
for biochemical analysis such as Total protein, Albumin,
Total bilirubin and Creatinine determination using Randox
laboratoyy Kits at the Biochemistry department
laboratory.

Fig. 1: Effect of exposure to pyrethroid-based insecticides
(Rambo and Raid mosquito coil) smoke
respectively for 30 days on serum albumin. The
result showed a significant (p<0.05) decrease in
this parameter compared with the control with raid
mosquito coil showing higher adverse effect than
Rambo mosquito coil

Fig. 2: Effect of exposure to pyrethroid-based insecticides
(Rambo and Raid mosquito coil) smoke
respectively for 30 days on total protein. The result
showed that the effect on total protein level was
significant (p<0.05) reduced compared with the
control with raid mosquito coil showing
significantly (p<0.05) higher effect than Rambo
mosquito coil
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Fig. 3: Effect of exposure to pyrethroid-based insecticides
(Rambo and Raid mosquito coil) smoke
respectively for 30 days on total bilirubin. The
result showed that total bilirubin level was
significantly (p<0.05) increased compared with the
control with raid mosquito coil showing
significantly (p<0.05) higher effect than Rambo Fig. 5: Effect of exposure to pyrethroid-based insecticide
mosquito coil (Rambo andd Raid mosquito coil) smoke

Fig. 4: Effect of exposure to pyrethroid-based insecticides
(Rambo and Raid mosquito coil) smoke Fig. 6: Effect of exposure to pyrethroid-based insecticide
respectively for 30 days on creatinine level. The (Rambo andRaid mosquito coil) smoke respectively
result showed that the effect on creatinine level on  total  protein level and the protective effect of
was significantly (p<0.05) elevated compared with p. guineense extract. The result shows a significant
the control with raid mosquito coil showing (p< 0.05) inctease in total protein level compared
significantly (p<0.05) higher effect than Rambo with the  control  as a result of co-treatment with
mosquito coil p. guineense extract

respectively on serum crreatinine level and the
protective effect of p. guineense extract. The result
shows a significant (p< 0.05) inctease in serum
creatinine level compared with the control as a
result of tretment with p. guineense extract
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Fig. 7: Effect of exposure to pyrethroid-based insecticide
(Rambo and raid mosquito coil) smoke respectively
on  total  bilirubin  level  and the cushion effect of
p. guineense extract. The result shows a significant
(p< 0.05) decrease in total bilirubin level compared
with the control as a result of administration with
p. guineense extract Fig. 9: Effect of exposure to pyrethroid-based insecticides

Fig. 8: Effect of exposure to pyrethroid-based insecticide Fig. 10: Effect  of  exposure to pyrethroid-based
(Rambo and Raid mosquito coil) smoke insecticide (Raid mosquito coil) smoke on liver
respectively  on  serum  albumin  and the enzymes and the protective effect of p. guineense
protective  effect of p. guineense extract. The extract.   The    result     shows     a   significant
result shows a significant (p< 0.05) inctease in (p<  0.05) decrease in liver enzyme (AST, ALT
serum  albumin  as  a result of administration with and ALP) activity as a result of administration
p. guineense extract with p. guineense extract

(Rambo and Raid mosquito coil) smoke
respectively on liver enzymes for 31 days. The
result shows a significant (p< 0.05) increase in liver
enzyme (AST, ALT and ALP) activity compared
with the control with raid showing a higher effect
than Rambo mosquito coil
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DISCUSSION CONCLUSION

Exposure of the albino rats to these pyrethroid-based The study on the effect of pyrethroid-based
insecticides (rambo and raid mosquito coil) smoke insecticides (Rambo and Raid mosquito coil) smoke
respectively, caused a significant (P<0.05) increase in the respectively on some biochemical indices in albino rats
liver enzyme (AST, ALT and ALP) activities, total and the protective effect of piper guineense extract has
bilirubin and creatinine with a decrease in the levels of revealed an insight on the medicinal importance of the
total protein, serum albumin . According to Abubakar and plant extract. Also the study showed the effectiveness of
Hassan (2007) [15] liver enzymes AST, ALT and ALP the extract as a protective material against mosquito coil
activities were significantly increased due to exposure to effects on certain biochemical indices in albino rats.
different brands of mosquito coil (Swam , Rambo and
Cork) smoke respectively for 14 days. Also Foltron et al. REFERENCES
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