
 
 
 

 
ABSTRACT 

Ten male rats were exposed to chloroquine phosphate injection intraperitoneally /IP) for three days. The 
treated rats received 0.125ml/100g body weight of chloroquine phosphate injection intraperitoneally. Control 
rats received the same amount of normal saline intraperitoneally. 
Histologically, there was a little constriction of the seminiferous tubules with few intestinal cells (of leygig) in 
the treated rats compared with controls. 
Stereologically, there was a reduction in the estimated absolute volume of the seminiferous tubules in the 
treated rats compared with controls. 
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INTRODUCTION 

Approximately 50-70% of chloroquine in plasma is bound to plasma proteins. The tissues exhibit particularly 
high binding to chloroquine especially those containing melanin, for example the retina. Significant binding 
also occurs in the liver, kidney and spleen. Chloroquine (Resochin,Avloclor, Nivaquine, Arelen) C18H26CIN3 
7- Chloro -4- (4’- diethlyamino-1’-methylamino0 quinoline. Chloroquine is a white powder with a bitter taste, 
prepared by chemical synthesis .it is available as sulphate and phosphate salts. The sulphate (1 in 3) and the 
phosphate (1 in 4) are soluble in water. Chloroquine is best known as an antimalarial agent but it is also used 
in the treatment of rheumatoid arthritis. Chloroquine is effective against the erythrocytic stages of all four 
plasmodium species which cause human malaria with the exception of matured plasmodium falciparum 
gametocytes. The exact mechanisms of the action of chloroquine against malaria parasites are not fully 
understood. Parasitized red cells accumulate approximately 100-600 times as much chloroquine. The 
concentration of chloroquine in malaria parasite requires energy and is thought to require a membrane. There 
are three theories on the way state as that chloroquine, being a basic compound, is protonated in the 
lysosomes thus raising lysosomal pH. This effect may raise the intralysosomal pH above a critical level all 
bring about loss lysosomal function. This would reduce the parasite’s digestion of heamoglobin, and thus 
prevent its growth. 

Chloroquine intercalates into double stranded DNA and inhibits both DNA and  RNA synthesis. The 
intercalation theory suggests that chloroquine may be bound with increased affinity by certain parts of the 
genome and be toxic to the malaria parasite by selective accumulation in specific genes, inhibiting their 
expression. The ferriprotorphyrin IX (FP) which inhibits sequestration of FP into malaria pigment. This could 
impair heamoglobin degradation and permits damage to the food vacuole sufficient to discharge its Ph 
gradient.antimalaria activity is possessed equally by the enantiomers of chloroquine and the main metabolite 
desethlychloroquine is also active against chloroquine- sensitive Plasmodiam. Chloroquine also has anti- 
inflammatory activity. The concentrations of chloroquine or hydrochloroquine found in serum in the 
treatment of rheumatoid disease raise the pH of acid vesicles in mammalian cell within 3-5 min in vitro. This 
and the observation that the view that chloroquine and hydoxychloroquine act in the rheumatic disease by 
raising the pH of acid vesicles. Effects of raised vesicle pH include inhibition lysosomal proteolysis, 
interference with the targeting of acid proteases and inhibition of cellular maturation .raise pH in the 
macrophage vesicle can interfere with antigen processing. This is thought to be the explanation for the 

 Nigerian Bioscientist  (http://nigerianbioscientist.com )   

The effects of chloroquine on the lungs of Sprague Dawley rats 

Akinribido F.A, Noronha C.C, Okanlawon O.A (2011) 
 Dept  Department of Biological Sciences, Bells University of Technology Ota, Ogun State 

Dept Of Anatomy,College of Medicine, University of Lagos, Idi-Araba, Lagos State 
(Research Work)  

 Correspondence to: Akinribido F.A, fumibos@yahoo.co.uk; +2348023654975 

 



The effects of chloroquine on the lungs of Sprague Dawley rats  Akinribido,et al (2011) 

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

impaired antibody response to pre-exposure to human diploid cell rabies vaccine found in individual receiving 
concurrent chemoprophyaxis with chloroquine. In addition, chloroquine inhibits the chemotactic response of 
mononuclear cells and suppresses lymphocytes transformation.  

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

They weighed between 100-150g and were fed with the normal rat feed from Pfizer PLC Ikeja 
Lagos. Weight of animals was taken twice daily throughout the duration of the experiment. Ten 
female rats were used as controls. The remaining ten female rats were labelled by ear puncture as 
treated rats and kept in cages. Administration of drug was 0.125ml of chloroquine /100g body 
weight for 3 days intrapertoneally. Chloroquine phosphate injection was obtained from the 
community pharmacy of the Lagos university teaching hospital (40mg/ml chloroquine phosphate 
injection).The control received the same quantity of normal saline. 

Animal Sacrifice 
At the expiration of the treatment the animals were sacrificed by diethyl ether decapitation and the 
lungs was removed for morphological and histological assessment. 

Histological Analysis 
The twenty male rats were sacrificed as discussed earlier after treatment with the chloroquine 
phosphate injection .The lungs was removed and fixed in Bouin’s fluid. The specimen of equal 
length was cut transversely and longitudinally into serial cross sections of 3µm normal thickness 
with Reichert Jung Supercut Mictrotome for control and treated rats. The tissue was sectioned 
using tissues preparation tissues method with heamatoxylin and eosin stains and examined the 
light binocular microscope at a magnification of 100 and 400 respectively. 

Stereological Analysis 
The vertical sections of the histochemical preparation of stratum length of 0.5cm from 10 control 
and 10 treated rats lungs was made at a final print magnification of 100 and 400 respectively. 

5 slides will be obtained from the control and 5 slides from the treated rats. 

For each of the fractions, the NT/A � number of test points per unit area rats lungs of the fractions 
were estimated by point counting method using the forbidden rule Hans Gundersen,1977) which 
states that any structure that touches the forbidden line must not be counted. The reference volume 
V(ref) of  rats lungs epithelium was estimated by point counting (Wiebel, 1979, Gundersen et al, 
1988). 

At Magnification (M) = 100 final magnification using a Square Grid of test point diameter (d) =1.2cm 
apart. The test system used in the light microscopic analysis within a square frame measuring 20cm 
x 20cm onto which microscopic image was projected using a wild leitz microscope equipped with a 
mirror at a magnification of 25 on a white screen. 

Estimated V(ref) = (stratum length) x d2 x mean NT/A (structure). 
                                                                   M2                  

d= diameter of test grid 
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M=magnification of projection 

The relevant volume density of rats lungs epithelium of the fractions Vv (structure) were estimated 
on the same section at a final magnification of 100. Each field was projected onto a test system 
consisting of three sets of points with numerical densities in the ratio 1:4:16. The corresponding 
distance between the test points of each set were 4.8, 2.4 and 1.2cm respectively. 

The criteria for test point design and allocation were based on efficiency considerations; thus 
approximately the same number of test points (which does not need to exceed 200) should be in 
each structure within each organ (Gundersen and Jensen, 1987; Gundersen et al ., 1988; Cruz 
Orive and Wiebel; 1990). The required volume density of the fractions were estimated as follows: 

 

Estimated Vv(structure) = NvR  x  NT/A( structure) 

Vv = volume density NvR = numerical density ratio 

Finally, the absolute rats lungs epithelium within each organ were estimated using this equation. 

V(structure) =Vv (structure) x V (ref) 

V(structure) = Absolute volumes of structure 

Vv(ref)         = Reference volume of structure  

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

 
RESULTS 
 
TABLE1: MEAN NUMBER OT TEST POINTS PER UNIT AREA (NT/A) OF LUNGS EPITHELIUM 
CELLS 
GROUP n=20 Mean (NT/A) 
CONTROL (CO) 15.50 
CHLOROQUINE TREATED (CQ)   4.63 
 
CO=CONTROL RATS 
CQ= CHLOROQUINE TREATED RATS 
TABLE2: MEAN ESTIMATED ABSOLUTE VOLUMES (CM3) OF LUNGS EPITHELIUM CELLS  
TISSUE CONTROL RATS n=10 CHLOROQUINE TREATED 

RATS n=10 
BRAIN ( PYRAMIDAL CELLS) 1.08 x 10-3 ±1.42a 9.65 x10-5±0.70b 
 
a=Mean±S.E.M 
b=p<0.05 
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DISCUSSION 
Histomorphometric effects 
Chloroquine caused a defect in the microscopic structures of the rats lungs epithelium by causing 
shrinkage and constrictions in these structures. They were few epithelium in the treated compared 
with controls. 
Stereologically, the estimated absolute volume of fractions were determined and compared. There 
was a reduction in the absolute volume of treated lungs epithelium compared with controls. 
 
Conclusion 
This study has demonstrated that chloroquine  though an antimalarial drug when taken for a short 
period have deleterious effects on a vital organ of the body the lungs and therefore should only be 
taken under the supervision of a medical practitioner. 
 
 
REFERENCES 

1. Ambroise-Thomas P. The rational use of qinghaosu and its derivatives in the treatment of malaria in 
1998.Med Trop (Mars). 1998;58(3 Suppl):6-8. English, French.  

2. Bertaux L, Quang le H, Sinou V, Thanh NX, Parzy D. New PfATP6 mutations found in Plasmodium 
falciparum isolates from Vietnam.  Antimicrob Agents Chemother. 2009 Oct;53(10):4570-1. Epub 
2009 Aug 17.  

3. Bodeker G. Searching for antimalarials in plants.J Altern Complement Med. 2000 Apr;6(2):127-9.  
4. Borstnik K, Paik IH, Shapiro TA, Posner GH.  Antimalarial chemotherapeutic peroxides: artemisinin, 

yingzhaosu A and related compounds  Int J Parasitol. 2002 Dec 4;32(13):1661-7. Review. 
5. Campbell CC.  Malaria control--addressing challenges to ambitious goals. N Engl J Med. 2009 Jul 

30;361(5):522-3.  
6. Dechy-Cabaret O, Benoit-Vical F, Robert A, Meunier B.   Preparation and antimalarial activities of 

"trioxaquines", new modular molecules with a trioxane skeleton linked to a 4-aminoquinoline. 
Chembiochem. 2000 Nov 17;1(4):281-3. No abstract available.  

7. Dutta GP, Bajpai R, Vishwakarma RA.    Artemisinin (qinghaosu)--a new gametocytocidal drug for 
malaria. Chemotherapy. 1989;35(3):200-7. 

8. Egan TJ.    Artemisinin-resistant Plasmodium falciparum: can the genie be put back in the bottle?   
Future Microbiol. 2009 Aug;4(6):637-9. 

9. Etchegorry MG, Matthys F, Galinski M, White NJ, Nosten F. Malaria epidemic in Burundi.    Lancet. 
2001 Mar 31;357(9261):1046-7.  

10. Haynes RK.  Artemisinin and derivatives: the future for malaria treatment?  Curr Opin Infect Dis. 
2001 Dec;14(6):719-26.  

11. Kamchonwongpaisan S, Chandra-ngam G, Avery MA, Yuthavong Y.  Resistance to artemisinin of 
malaria parasites (Plasmodium falciparum) infecting alpha-thalassemic erythrocytes in vitro. 
Competition in drug accumulation with uninfected erythrocytes. J Clin Invest. 1994 Feb;93(2):467-
73. 

12. Kamchonwongpaisan S, Paitayatat S, Thebtaranonth Y, Wilairat P, Yuthavong Y. Mechanism-based 
development of new antimalarials: synthesis of derivatives of artemisinin attached to iron chelators.J 
Med Chem. 1995 Jun 23;38(13):2311-6. 

13. Loup C, Lelièvre J, Benoit-Vical F, Meunier B. Trioxaquines and heme-artemisinin adducts inhibit 
the in vitro formation of hemozoin better than chloroquine.  Antimicrob Agents Chemother. 2007 
Oct;51(10):3768-70. Epub 2007 Aug 13. Is haemozoin a target for antimalarial drugs? 

14. Mordmüller B, Graninger W, Kremsner PG  [Malaria therapy in the era of chloroquine resistance].    
Wien Klin Wochenschr. 1998 May 8;110(9):321-5. Review. German.  

15. Muregi FW. Antimalarial drugs and their useful therapeutic lives: rational drug design lessons from 
pleiotropic action of quinolines and artemisinins.    Curr Drug Discov Technol. 2010 Dec 1;7(4):280-
316. 

16. Nosten F.  Waking the sleeping beauty.   J Infect Dis. 2010 Nov 1;202(9):1300-1.  
17. Reithinger R. Bogus antimalarials: a forgotten tale Trends Parasitol. 2001 Aug;17(8):359. 



The effects of chloroquine on the lungs of Sprague Dawley rats  Akinribido,et al (2011) 

Downloaded from Nigerianbioscientist.com- Online resources for bioscientists!   Page 5 
 

18. Senok AC, Nelson EA, Li K, Oppenheimer SJ. Thalassaemia trait, red blood cell age and oxidant 
stress: effects on Plasmodium falciparum growth and sensitivity to artemisinin.Trans R Soc Trop Med 
Hyg. 1997 Sep-Oct;91(5):585-9. 

19. Sibmooh N, Pipitaporn B, Wilairatana P, Dangdoungjai J, Udomsangpetch R, Looareesuiwan S, 
Chantharaksri U.  Effect of artemisinin on lipid peroxidation and fluidity of the erythrocyte 
membrane in malaria.   Biol Pharm Bull. 2000 Nov;23(11):1275-80. 

20. Sponer U, Prajakwong S, Wiedermann G, Kollaritsch H, Wernsdorfer G, Wernsdorfer WH.    
21. Vakharia S, Gopinathan N, Kshirsagar NA. The ParaSight-F test for detecting treatment failure.Trans 

R Soc Trop Med Hyg. 1997 Jul-Aug;91(4):490-1.  
22. Walker DJ, Pitsch JL, Peng MM, Robinson BL, Peters W, Bhisutthibhan J, Meshnick SR. 

Mechanisms of artemisinin resistance in the rodent malaria pathogen Plasmodium yoelii.Antimicrob 
Agents Chemother. 2000 Feb;44(2):344-7. 

23. Weinberg ED, Moon J.  Malaria and iron: history and review.   Drug Metab Rev. 2009;41(4):644-62. 
Review. 

24. White NJ.  Artemisinin resistance--the clock is ticking.   Lancet. 2010 Dec 18;376(9758):2051-2.  
25. Ye ZG, Li ZL, Li GQ, Fu XQ, Liu HP, Gao MX.   Effects of Qinghaosu and chloroquine on the 

ultrastructure of the erythrocytic stage of P. falciparum in continuous cultivation in vitro.        J Tradit 
Chin Med. 1983 Jun;3(2):95-102.  

26. Zhai ZL, Xiao SH. Zhongguo Ji Sheng Chong Xue Yu Ji [The antimalarial mechanism of artemisinin 
and its derivatives].Sheng Chong Bing Za Zhi. 2001;19(3):182-5. Review. Chinese.  

 
 
 
 
 
 
 


