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The effects of chloroquine on the histology and serum glucose of Sprague- Dawley rats
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ABSTRACT

Ten male rats were exposed to chloroquine phosghgetion intraperitoneally /IP) for three daysher
treated rats received 0.125ml/100g body weighthtdroquine phosphate injection intraperitoneallgpn@ol
rats received the same amount of hormal salinapetitoneally.

Serum glucose level (mm mol/L) was investigateddontrols and treated rats chloroquine caused stidra
reduction in the glucose level up to 61.36% redurctiThis study shows that chloroquine makes thedlo
glucose level to be reduced at higher percentagmwdken at a lower dosage for a short periodhue. ti
Histologically, blood film was made using leichn&ains shows a reduction in the red and whitedkmls
in the treated rats compared with controls
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INTRODUCTION

Approximately 50-70% of chloroquine in plasma isibd to plasma proteins. The tissues exhibit pdaibu
high binding to chloroquine especially those cariteg melanin, for example the retina. Significaimding
also occurs in the liver, kidney and spleen. Clgaioe (Resochin, Avloclor, Nivaquine, Arelen)g8,:CIN;
7- Chloro -4- (4'- diethlyamino-1'-methylaminoO eugline. Chloroquine is a white powder with a bitizste,
prepared by chemical synthesis .it is availableudyghate and phosphate salts. The sulphate (landBj)he
phosphate (1 in 4) are soluble in water. Chlorogisrnbest known as an antimalarial agent butatds used
in the treatment of rheumatoid arthritis. Chloramis effective against the erythrocytic stageallidur
plasmodium species which cause human malaria iétkexception of matured plasmodium falciparum
gametocytes. The exact mechanisms of the actichlofoquine against malaria parasites are not fully
understood. Parasitized red cells accumulate appately 100-600 times as much chloroquine. The
concentration of chloroquine in malaria parasitpinees energy and is thought to require a membrEmere
are three theories on the way state as that chiorvegbeing a basic compound, is protonated in the
lysosomes thus raising lysosomal pH. This effecy magse the intralysosomal pH above a critical lale
bring about loss lysosomal function. This wouldueel the parasite’s digestion of heamoglobin, aod th
prevent its growth.

Chloroquine intercalates into double stranded DA hibits both DNA and RNA synthesis. The
intercalation theory suggests that chloroguine bpound with increased affinity by certain paftthe
genome and be toxic to the malaria parasite bg®eteaccumulation in specific genes, inhibitingith
expression. The ferriprotorphyrin IX (FP) which ilnits sequestration of FP into malaria pigment.sidould
impair heamoglobin degradation and permits damadieet food vacuole sufficient to discharge its Ph
gradient.antimalaria activity is possessed equmflthe enantiomers of chloroquine and the main inwdite
desethlychloroquine is also active against chlomersensitive Plasmodiam. Chloroquine also hais ant
inflammatory activity. The concentrations of chiguine or hydrochloroquine found in serum in the
treatment of rheumatoid disease raise the pH dhagsicles in mammalian cell within 3-5 min in witiThis
and the observation that the view that chlorogaimé hydoxychloroquine act in the rheumatic diségse
raising the pH of acid vesicles. Effects of raigedicle pH include inhibition lysosomal proteolysis
interference with the targeting of acid proteagesiahibition of cellular maturation .raise pH et
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macrophage vesicle can interfere with antigen msiog. This is thought to be the explanation fer th
impaired antibody response to pre-exposure to hudiaid cell rabies vaccine found in individuategving
concurrent chemoprophyaxis with chloroquine. Initold, chloroquine inhibits the chemotactic respon$
mononuclear cells and suppresses lymphocytes tranafion.

MATERIALS AND METHODS
The twenty female Sprague- Dawley rats were cabbfitom the Animal House of the College of Medicine
University of Lagos Akoka, Lagos State.

They weighed between 100-150g and were fed witméinenal rat feed from Pfizer PLC lkeja Lagos. Weigh
of animals was taken twice daily throughout theatlon of the experiment. Ten female rats were ased
controls. The remaining ten female rats were |algtly ear puncture as treated rats and kept irscage
Administration of drug was 0.125ml of chloroquid®@g body weight for 3 days intrapertoneally.
Chloroquine phosphate injection was obtained froendommunity pharmacy of the Lagos university
teaching hospital (40mg/ml chloroquine phosphggtion). The control received the same quantity of
normal saline.

Animal Sacrifice
At the expiration of the treatment the animals weaerificed by diethyl ether decapitation and #is blood
was collected for glucose tests assessment.

Statistics
Statistical analysis was carried out using t- Ohsition (t- test).

RESULTS

TABLE1l: MEAN SERUM GLUCOSE (MM/MOL/L) OF CONTROL A® CHLOROQUINE TREATED
RATS

SAMPLE GLUCOSE (MM/MOL/L)
CO-SERUM n=10 2.2+0.80

CQ-SERUM n=10 0.85+0.05
a=MeantS.E.M

b=p<0.05

CO=CONTROL RATS
CQ= CHLOROQUINE TREATED RATS

DISCUSSION

Chloroquine caused 61.36% reduction in the seruraogke level at a low dosage for a short time feated
rats compared with controls.

CONCLUSION

Chloroquine should be taken under the supervisi@licensed medical professional.

Downloaded from Nigerianbioscientist.com- Online resources for bioscientists! Page 2



The effects of chloroguine on the histology and serum glucose of Sorague- Dawley rats. Akinribido,et al (2011)

REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Olliaro P. Economic evaluation of a pglchange from single-agent treatment for
suspected malaria to artesunate-amodiaquine forostopically confirmed uncomplicated

falciparum malaria in the Oussouye District of $puiestern Senegal. Trop Med Int Health.
2005 Sep;10(9):926-33

. Agnamey P, Brasseur P, de Pecoulas PE, VaillanOMaro P. Plasmodium falciparum in vitro

susceptibility to antimalarial drugs in Casamarsauthwestern Senegal) during the first 5 years of
routine use of artesunate-amodiaquine. Antimicrglerts Chemother. 2006 Apr;50(4):1531-4.
Antimicrob Agents Chemother. 1993 May;37(5):1108-14

Asih PB, Dewi RM, Tuti S, Sadikin M, Sumarto W, 8ga B, van der Ven AJ, Sauerwein RW,
Syafruddin D. Efficacy of artemisinin-based combioa therapy for treatment of persons with
uncomplicated Plasmodium falciparum malaria in WE&stmba District, East Nusa Tenggara
Province, Indonesia, and genotypic profiles ofgiaeasite. Am J Trop Med Hyg. 2009 Jun;80(6):914-
8.

Chan CW, Garruto RM, Lum JK. Paleoparasite poputati from archived sera: insights into
chloroquine drug resistance in Papua New Guindafegt Dis. 2006 Oct 1;194(7):1023-4; author
reply 1024-5. No abstract available.

Dondorp AM, Yeung S, White L, Nguon C, Day NP, Seath D, von Seidlein L.Artemisinin
resistance: current status and scenarios for con&t. Nat Rev Microbiol. 2010 Apr;8(4):272-80.
Epub 2010 Mar 8. Review.

Drakeley CJ, Jawara M, Targett GA, Walraven G, @®bi¢J, Coleman R, Pinder M, Sutherland CJ.
Addition of artesunate to chloroquine for treatmehtPlasmodium falciparum malaria in Gambian
children causes a significant but short-lived reéiduncin infectiousness for mosquitoes. Trop Med In
Health. 2004 Jan;9(1):53-61.

Faye B, Ndiaye JL, Ndiaye D, Dieng Y, Faye O, G&e Efficacy and tolerability of four
antimalarial combinations in the treatment of unpboated Plasmodium falciparum malaria in
Senegal. Malar J. 2007 Jun 14,6:80.

Golenser J, Waknine JH, Krugliak M, Hunt NH, Grak.@urrent perspectives on the mechanism of
action of artemisinins.Int J Parasitol. 2006 De(13%.1427-41. Epub 2006 Sep 12. Review.

Haque R, Thriemer K, Wang Z, Sato K, Wagatsuma afai@ MA, Akther S, Akter J, Fukuda M,
Miller RS, Noedl H.Therapeutic efficacy of artemettumefantrine for the treatment of
uncomplicated Plasmodium falciparum malaria in Batgsh.Am J Trop Med Hyg. 2007
Jan;76(1):39-41.

Hombhanje FW, Linge D, Saweri A, Kuanch C, JonesTBaso S, Geita J, Masta A, Kevau I,
Hiawalyer G, Sapuri M. Artemisinin-naphthoquine donation (ARCO) therapy for uncomplicated
falciparum malaria in adults of Papua New Guinepraiminary report on safety and efficacy.Malar
J. 2009 Aug 12;8:196.

In vitro and in vivo properties of ellagic acid malaria treatment. Antimicrob Agents Chemother.
2009 Mar;53(3):1100-6. Epub 2008 Nov 17.

Kachur SP, MacArthur JR, Slutsker L.A call to anti@ddressing the challenge of artemisinin-
resistant malaria. Expert Rev Anti Infect Ther. @@pr;8(4):365-6.

Malik EM, Mohamed TA, Elmardi KA, Mowien RM, Elhass AH, Elamin SB, Mannan AA, Ahmed
ES. From chloroquine to artemisinin-based contmnaherapy: the Sudanese experience. Malar J.
2006 Jul 31;5:65.

Mandal PK, Sarkar N, Pal A.Efficacy of arteethercimoroquine resistant falciparum malaria in
eastern India. Indian J Med Res. 2004 Jan;119(3228

Meshnick SR, Yang YZ, Lima V, Kuypers F, Kamchongpaisan S, Yuthavong Y. Iron-dependent
free radical generation from the antimalarial agetgémisinin (ginghaosu).

Mishra LC, Bhattacharya A, Bhasin VK. Antiplasmddiateractions between artemisinin and
triclosan or ketoconazole combinations against dlsitages of Plasmodium falciparum in vitro.Am J
Trop Med Hyg. 2007 Mar;76(3):497-501.

Mugittu K, Genton B, Mshinda H, Beck HP. Moleculamonitoring of Plasmodium falciparum
resistance to artemisinin in Tanzania. Malar J.62D6c 19;5:126.

Downloaded from Nigerianbioscientist.com- Online resources for bioscientists! Page 3



The effects of chloroguine on the histology and serum glucose of Sorague- Dawley rats. Akinribido,et al (2011)

19.

20.

21.

22.

23.

24.

25.

26

27.

Nagesha HS, Casey GJ, Rieckmann KH, Fryauff DJs&a& BS, Reeder JC, Maguire JD, Baird JK.
New haplotypes of the Plasmodium falciparum chlamog resistance transporter (pfcrt) gene among
chloroguine-resistant parasite isolates. Am J ap Hyg. 2003 Apr;68(4):398-402.

Olliaro PL, Haynes RK, Meunier B, Yuthavong Y. Fbss modes of action of the artemisinin-type
compounds. Trends Parasitol. 2001 Mar;17(3):12Réview. Erratum in: Trends Parasitol 2001
Jun;17(6):268.

Parapini S, Basilico N, Mondani M, Olliaro P, TaminD, Monti D. Evidence that haem iron in the
malaria parasite is not needed for the antimaleeféécts of artemisinin. FEBS Lett. 2004 Sep
24;575(1-3):91-4.

Peters W, Li ZL, Robinson BL, Warhurst DC. The clogimerapy of rodent malaria, XL. The action
of artemisinin and related sesquiterpenes. Ann Med Parasitol. 1986 Oct;80(5):483-9.

Sharma VP. Battling the malaria iceberg with abéprine in India. Malar J. 2007 Aug 7;6:105.
Smithuis F, Shahmanesh M, Kyaw MK, Savran O, LwjiAdhite NJ. Comparison of chloroquine,
sulfadoxine/pyrimethamine, mefloquine and mefloguamtesunate for the treatment of falciparum
malaria in Kachin State, North Myanmar. Trop MetiHiealth. 2004 Nov;9(11):1184-90.

Soh PN, Witkowski B, Olagnier D, Nicolau ML, Garefdvarez MC, Berry A, Benoit-Vical F.

. White NJ. Delaying antimalarial drug resistanagghweombination chemotherapy. Parassitologia.

1999 Sep;41(1-3):301-8.

Yang H, Liu D, Yang Y, Fan B, Yang P, Li X, Li C,ddg Y, Yang C. Changes in susceptibility of
Plasmodium falciparum to artesunate in vitro in Mam Province, China. Trans R Soc Trop Med
Hyg. 2003 Mar-Apr;97(2):226-8.

Downloaded from Nigerianbioscientist.com- Online resources for bioscientists! Page 4



