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Abstract

This projects was planning to evaluate the effects of oral administration of hot
aqueous extract of (Matricaria chamomilla plant) on the chemical parameters of the kidney in
male mice treated with different dose of metomil (methomyl insecticide). Eighteen mice was
parting into 6 groups of 3 animals in every one. The study was performed for 28 days and the
alterations of the parameters were measured any changings in the weight of kidney , urea and
creatninin concentration. The study was revealed a significant increasing in the kidneys weight,
levels of serum urea and creatinin of mice treated with methomyl only when compared with
control. The results also show the increasing recorded above began to decrease gradually after
the mice treated with hot aqueous extract of chamomile with (5 and 7mg/kg b.w)
concentrations . This result draw attention to the ability of chamomile extract to modulate the
toxic effects of methomyl on kidney.

Introduction

The therapeutic uses of herbs have increased globally over the past few decades due to
therapeutic effectiveness and the limited side effects of their use. Although the accurate
biological active compounds in these herbs is not known , it is widely used as a herbal remedy
in our time because of its low cost and minimal side effects. Chamomile (Matricaria
chamomilla L.)from family Asteraceae, is one of the earliest known medicinal herbs dating
back to ancient Egypt, Greece and Rome (2). It is widely used and has a high reputation among
other herbal medicines throughout history. This is due to its anti-inflammatory properties |,
painkiller, antibacterial activity and is best known for its use as a sedative and
anticonvulsant(3,4). It has been widely used as herb tea in various regions of the world. [5]
Because of the global need to increase and improve agricultural production, pesticides have
been used for a long time and so far. They were used in agriculture and horticultural gardening,
especially carbamate pesticides. They are derived from carbamic acid and like
organophosphates. These pesticides inhibit the activity of the enzyme acetyl cholinesterase (7).
Methomyl [S-methyl N-(methylcarbamoyloxy) thioacetimidate] is used commonly as
monomethyl carbamate insecticide (8)

Methomyl is used as a pesticide and for a wide range of insects and spiders and this is obtained
through ingestion or direct contact with this insecticide (9). It is commonly contaminating
many agricultural crops (10). Through acute toxicity studies of methomyl in laboratory
animals it was found to be highly toxic the cells and tissues in the kidney, lung, testes and liver
of rats, mice and rabbits(11). Generating free radicals with changes in enzymatic and non-
enzymatic antioxidant systems one of the effects of oxidative stress caused by methomyl (12).

(Matricaria chamomilla L.) contains compounds that are complex, active and highly
therapeutic like sesquiterpenes, flavonoids, coumarins, and polyacetylenes (13). These
compounds have the ability to prevent certain oxidizing and harmful effects (such as damage to
the skin, membranes, proteins, and DNA) that are produced by oxidizing chemicals found j
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pesticides. By inhibiting free radicals and thus protecting the body against chronic diseases
such as high blood pressure and arteriosclerosis caused by the action of these pesticides (14).

Materials and methods

1. Matricaria chamomilla . It is family Asteraceae the flowers have been bought from a
regional market , Najaf city.

2.Experimental design

Eighteen male mice of wistar strain having the weight of (30-35 g) aging 14-16 weeks were
placed in divided plastic cages at Faculty of Science / University of Kufa/ Irag, and had been
kept in monitored environment of (27 + 2°C) and humidity (55 + 5%) and a 12h cycle of light
and dark. Tap water and pellets were provided to the animals ad libitum. Mice were adapted
to the environment for one week prior to the start of experiment. The animals were randomly
distributed into six equal groups (3 mice in each one ) as following:

Group 1: ( negative Control): normal diet and water had been fed to mice in this group

Group 2 : positive control : (renaltoxic ) accumulative dose of (5 mg/kg ) b.wt.,of methomyl
90% had been given to mice .

Group 3 and 4: a combination of Matricaria chamomilla extract (5 mg/kg b.wt), (7 mg/kg b.wt)
with the accumulative doses of the mehomyl (5 mg/kg b.w) have been given to mice
respectively.

Group 5 and 6 : a Matricaria chamomilla extract (5 mg/kg b.wt) and (7 mg/kg b.wt) only has
been given to mice respectively.

3. Preparation of (Matricaria chamomilla hot aqueous extract)

The chamomile flowers were taken after they were purchased from commercial centers in
Najaf province. The chamomile extract was prepared using a hot distilled water infusion
method. The mixture was then filtered using No.1 Whitman filter paper to obtain a pure extract
free from impurities. The extract was then stored in dark bottles in the refrigerator. While
preparing the concentrations of the mice according to the design of the experiment. (15)

4. Insecticide The doses have been given orally with distilled water, below their severe LD-50
level of poisoning as per the weight of the body. The mouse oral LD-50 of methomyl is (10
mg/kg body wt.) (16). The control mice had received a distilled water for four weeks

5. Blood samples

All mice were weighed at the end of the experimental period. By using a mixture of ketamine
and xylazine (i.m) the mice were anesthetized then they sacrificed (17) . The samples of blood
were directly collected from mice by heart puncture , a day prior to the last dose . The slight
amount of samples were kept in sterile tubes until they be clotted , the blood was centrifuged at
3000r/m for 15 minutes then serum separation was conducted, and put into sterile tubes and
stored at -20 C°.

6. Statistical Analysis The analysis of the data has been proceeded by using (statistical
Package for Social Science (SPSS) system/ version 17). The results have been elucidated as(
mean + Standard error ) .The analysis of variance (ANOVA) used to this purpose )
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Result
1. Kidney weight

The results which are summarized in this table showed the relative kidney weight (as a percent
of final kidney weight) was recorded a significant increase (P<0.05), in the group of mice
which treated by methomyl.

Table (1) kidney weight in mice treated with with oral administration of methomyl and
Chamomile hot aqueous extract

Studied grou| Control T1 T2 T3 T4 T5

mean+SE mean+SE | mean+SE mean+SE | mean+SE mean+SE

Kidney 0.12 +0.00 | 0.25+ 0.28%| 0.20 + 0.03" | 0.19 +0.03 | 0.17 +0.31° | 0.14 + 0.0
weight(mg)

T1 means first treatment with methomyl , T2 means second treatment with combined (
chamomile 5 and methomyl ( 5 mg/ kg b.wt ) , T3 means third treatment with combined (
chamomyl 7 mg/kg b.wt and methomyl 5 mg/ kg b.w, T4 means fourth treatment with Matricaria
chamomilla extract (5 mg/kg b.wt) , TS means fifth treatment with Matricaria chamomilla extract
(7 mg/kg b.wt)

a= significant difference P<0.05 between methomyl and control group

b= significant difference P<0.05 between mix 5 and methomyl group

c= significant difference P<0.05 between mix 5 and mix 7 group.

2- Levels of urea and creatinine.

The serum urea and creatinine concentrations are significantly higher in methomyl -treated
animals than in controls as shown in table below. The levels of both s.urea and creatinine
recorded significantly decreasing gradually after treated the mice in with chamomile in group
T3 and T4 respectively (47.00£0.50, 45.00+£0.00) when compared with T1 group (48.00£0.51).

Table 1 : The levels of S.urea and creatinine in mice treated with oral administration of
methomyl and Chamomile hot aqueous extract .
Studied group | S. creatinine (g/dl) MeanzSE | S. urea (g/dl) MeanzSE

Control 0.9+0.15 40.00+0.00
T1 1.23+0.16 48.00+0.51 a
T2 1.12+0.08 47.00£0.50 b
T3 1.06+0.14 45.00+0.00
T4 1.02+0.10 42.00+0.57 ¢
T5 1.00+0.16 40.00+1.76

a= significant difference P<0.05 between methomyl and control group
b= significant difference P<0.05 between mix 5 and methomyl group
c= significant difference P<0.05 between mix 5 and mix 7 group.
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Discussion

Urea is the main end product of protein catabolism. It act ninety percent of the total
urinary nitrogen excretion. creatinine is a metabolite of creatine and is excreted completely in
urine via glomerular filtration . An elevation of its level in the blood is an indication of
impaired kidney function (18).

The results in table (1) showed that methomyl treated mice manifest significant
elevation in kidney weight, this finding agree with (19) who showed that all of tested
insecticide caused an increase in the relative weight of kidney in treated rats. Alteration in the
body weight after the pesticides were used as precious indicator of concerning organs damage
(20)

Mansour in 2011 also suggest that there was a decrease in body weight and alteration in
relative organs weight in rats and mice after exposure to insecticides (21).
On the other hand methomyl ( lannet ) caused rising in levels of s.urea and s.creatinine ,this
finding is in agreement with (22) who pointed to the examined pesticide caused a significant
decrease in total protein and more significant elevation in s.creatinin of experimental animal
compared with control (23) . (24) showed that there was a relationship between the level of
urea in blood and increase protein catabolism in the human body. Sundry research have
demonstrated that the methomyl insecticides can changes biochemical parameters in
treatment animals (25&26) .
Renal failure was obviously detected in group that deals with methomyl which recorded an
elevation in serum urea and creatinine (table 2). this finding is correspond with the recent
studies which explained that workers occupationally exposed to methomyl were suffering from
renal dysfunction so as the experimental animal models when have the same conditions (27) .
The increment in urea and creatinine (table 2) explain decreasing kidney's ability to cleanse the
waste products from the blood and excrete them in the urine. A relationship between renal
failure and hyperuricemia has also been given an explanation by (28) where interstitial
inflammation and uric acid-mediated arteriolopathy propose processes that would potentiate or
aggravate progressive kidney function.

Recent researchers reported significant increment in creatinine concentration and serum urea in
workers exposed to pesticide. Such increase was termed renal damage and disturbance of
kidney function (29&30). Levels of serum in urea and creatinine have shown to have clinical
value that indicates kidney impairment in farmers exposed to pesticide (31).

References

1- Dallak, M., M. Al-Khateeb, M. Abbas, R. Elessa and F. Al-Hashem et al.(2009). In vivo,
acute, normohypoglycemic, antihyperglycemic, insulinotropic actions of orally administered
ethanol extract of Citrullus colocynthis (L.) schrab pulp. Am. J. Biochem. Biotechnol., 5: 118-
125.

2- Najla, O. A, Olfat, A. K., Kholoud, S. R. , Enas, N. D., and Hanan, S. A.(2012).
Hypoglycemic and Biochemical Effects of Matricaria ChamomillaLeave Extract in
Streptozotocin-Induced Diabetic Rats. J. Health Sci. 2(5): 43-48.

3- DL McKay, JB Blumberg, A review of the bioactivity and potential health benefits of
chamomile tea (Matricaria recutita L.), Phytother Res. 20 (2006) 519-530.

URL: http://www.uokufa.edu.ig/journals/index.phpfajb/index
http://iasj.net/iasj?func=issues&jld=129&uilanguage=en
Email: biomgzn.sci@uokufa.edu.iq




Al-Kufa University Journal for Biology / VOL.9 / NO.3 / Year: 2017

Print ISSN: 2073-8854 & Online ISSN: 2311-6544

4- P. Gardiner, Complementary, holistic, and integrative medicine: Chamomile, Pediatr. Rev.
28 (2007) e16-e18.

5- Singh, O., Z. Khanam, N. Misra and M.K. Srivastava, 2011. Chamomile (Matricaria
chamomilla L.): An overview. Pharmacogn. Rev., 5: 82-95.

6- Pereira JL, Gonc, alves F. Effects of food availability on the acute and chronic toxicity
of the insecticide methomyl to Daphnia spp. Science of the Total Environment 2007;386:9-20.

7- Meister RT. Farm Chemicals Handbook 91. Willoughby, Ohio: Meister Publishing
Company; 1991.

8- Clive T. Methomyl. In: Tomlin CDS, editor. The pesticide manual. Surrey: British Crop
Protection Council; 2001. p. 60-21.

9- WHO. Methomyl-environmental health criteria, vol. 178. Geneva: World Health
Organisation; 1996. p. 74.

10- Constantinos M, Mikes K, Gewergios A, Sotiris T, Emmeleia V, Marios S, et al.
Methomyl-induced severe acute pancreatitis: possible etiological association.
Journal of the Pancreas 2005;6:166—71.

11- REKHA, SUN, RAINA, A. & HAMID, S. 2013. Histopathological effects of pesticide-
cholopyrifos on kidney in albino rats. Int J Res Med Sci, 1, 465-475.

12- Banerjee BD, Seth VV, Ahmed RS. Pesticides induced oxidative stress: perspectiveness
and trends. Reviews on Environmental Health 2001;16: 1-40.

13- Ompal S, Zakia K, Neelam M, and Manoj K (2011). Chamomile (Matricaria chamomilla
L.): An overview. Pharmacogn Rev. 2011 Jan-Jun; 5(9): 82-5.

14- Knekt P, Kumpulainen J, Jarvinen R, et al. Flavonoid intake and risk of chronic diseases.
Am J Clin Nutr. 2002;76:560-568.

15- Olanrewaju R. A. and Aladenika Y.(2016).The Influence of Camiella sinesis, Matricaria
chamomilla and their Blend Teas Infusion on Serum Lipids of Wistar Rats. International
Journal of Pharmacology, Phytochemistry and Ethnomedicine. Vol. 4, pp 7-13

16- Farré M, Fernandez J, Paez M, Granada L, Barba L, Gutierrez HM Pulgarin C, Barcel6 D
(2002). Analysis and toxicity of methomyl and ametryn after biodegradation. Anal. Bioanal.
Chem. 373: 704-709.

17- Uteshev, B.S., I.L. Laskova and V.A. Afanasev, (1999). The immunomodulating activity
of the heteropolysaccharides from German chamomile Matricaria chamomilla) during air and
immersion cooling. Eksp. Klin. Farmakol., 62(6): 52-5.

(18) Kera Y, Komura S, Ohbora Y, Kiriyama T, Inoue K (1985). Ethanol induced changes in
lipid peroxidation and nonprotein sulfhydryl content: Different sensitivities in rat liver and
kidney. Res. Com. Chem. Pathol. Pharmacol. 47:203-209.

URL: http://www.uokufa.edu.ig/journals/index.phpfajb/index
http://iasj.net/iasj?func=issues&jld=129&uilLanguage=en
Email: biomgzn.sci@uokufa.edu.iq



Al-Kufa University Journal for Biology / VOL.9 / NO.3 / Year: 2017

Print ISSN: 2073-8854 & Online ISSN: 2311-6544

(19) Mossa, A.T.H., A.A. Refaie, and A. Ramadan, (2011). Effect of exposure to mixture of
four organophosphate insecticides at no observed adverse effect level dose on rat liver: The
protective role of vitamin C. Research Journal of Environmental Toxicology, 5: 323-335.

(20) Lu,F.C.,1996.Basic Toxicology: Fundamentals, Target Organs and Risk Assessment.3rd
Edition., Pages:358.

(21) Mansour, S.A. and A.H. Mossa,(2011). Adverse effects of exposure to low doses of
chlorpyrifos in lactating rats . Toxicolo. Ind. Health, 27: 213-224.

(22) Ambali, S., D. Akanbi,N.Igbokwe, M. Shittu, M. Kawu and J. Ayo, (2007). Evaluation of
subchronic chlorpyrifos poisoning on hematological and serum biochemical changes in mice
and protective effect of vitamin C.J. Toxicol. Sci.,32: 111-120

(23) Khan, M.Z., R. Tabassum , S.N.H. Nagvi, E.Z. Shah and F. Tabassum et al.,( 2003).
Effect of cypermethrin and permethrin on cholinesterase activity and protein contents in Rana
tigerina (Amphibia). Turk.J. Zool., 27: 243-246.

(24) Mossa, A.H, (2004).Genotoxicity of pesticides.Ph.D. Thesis. Pesticide Chemistary and
toxicology, Faculty of Agriculture, Damanhour, Alexandria University.

(25) Garg DP, Bansal AK, Malhotra A, Kiran R and Dhawan DK (2009) Methomy! induced
hematological and biochemical alterations protection by vitamin E. Pesticide
Biochemistry and Physiology 93(3): 127-132.

(26) Garg DP, Bhalla P, Kiran R, Bansal AK and Dhawan DK (2009a) Vitamin E-mediated
protection in methomylinduced alterations in rat liver. Toxicological and Environmental
Chemistry 91(4): 685-698.

(27) Karami-Mohajeri S, Abdollahi M (2011) Toxic influence

of organophosphate, carbamate, and organochlorine pesticides on cellular metabolism of lipids,
proteins, and carbohydrates: a systematic review. Human and Experimental Toxicology 30(9):
1119-1140.

(28) Feg DI, Mazzali M, Kang DH,Nakagawa T,Prise K, Kannelis J.(2006) serum uric acid: a
risk factor and target for treatment ? Journal of the American Society of Nephrology :17-S69-
73.

(29) Khan AL, Ahmad L, Khan MZ.(2012). Hemato-biochemical changes induced by
pyrethroid insecticides in avian, fish and mammalian species. Int J Agric Biol. 14: 834-842.
(30) Ritu A, Tripathi N, Choudhary A, Agnihotri S.(2013). Biochemical alterations among
spray farmers due to chronic exposure to chlorpyrifos, an organophosphate pesticides. Int J
Curr Microbiol App Sci. ; 2 (11): 415-418.

(31) Haghighizadeh MH, Salehcheh M, Emam SJ, Jazayeri SM, Bakhtiari N. (2015).
Biochemical effects of pesticides commonly used among agricultural workers among arabs of
southwestern, Iran. Trends in Life Sciences. ; 4 (3): 420-425.

URL: http://www.uokufa.edu.ig/journals/index.phpfajb/index
http://iasj.net/iasj?func=issues&jld=129&uilLanguage=en
Email: biomgzn.sci@uokufa.edu.iq




