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Protective Role of Lycopene against Cadmium Induced Haematological Changes in 
Swiss Albino Mice

Cadmium is one of the toxic, hazardous metals widely dispersed in the environment in 
high levels. The aim of the present study is to evaluate the role of lycopene on hematological 
parameters in cadmium exposed mice. Albino mice were divided into four groups. Group 
I were control mice, group II received cadmium (0.32mg/kg bw) only, group III received 
olive oil (20mg/kg bw) only and group IV received an acute dose of cadmium followed by 
daily administration of lycopene (20mg/kg bw) for 15 days. On the day of autopsy blood 
samples were collected into ethylenediaminetetra acid (EDTA) bottles, for assessing he-
moglobin (Hb), red blood cell (RBC), packed cell volume (PCV), white blood cell count 
(WBC) and WBC differentials, mean corpuscular volume (MCV), mean corpuscular he-
moglobin (MCH) and mean corpuscular hemoglobin concentration (MCHC). The results 
showed significant reduction in hemoglobin level, RBC and WBC count and all the hema-
tological parameters in cadmium treated mice as compared to control. Administration of 
lycopene reversed almost all the abnormalities in the blood parameters showing significant 
protection against cadmium induced toxicity in mice. It is concluded that lycopene showed 
affordable protection against cadmium induced toxicity on blood profile.
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ABSTRACT :

Cadmium (Cd) has been in industrial use for a long pe-
riod of time. Its serious toxicity moved into scientific fo-
cus during the last century. Cadmium is regularly found in 
ores together with zinc, copper and lead. Therefore volca-
nic activity is one natural reason for a temporary increase 
in environmental cadmium concentrations. The most dan-
gerous characteristic of cadmium is that it accumulates in 
various tissues and the major target organs are liver and 
kidney. It has a very long biological half – life (17 to 30 
years) in humans.1, 2

Cadmium has been recognized as a biological toxicant.3 It 
is associated with several clinical complications like, bone 
abnormalities, haematological alterations, renal & hepatic 
dysfunctions etc.4 A study conducted on rats has also re-
ported that there is a significant decrease in the red blood 
cell (RBC) count & haemoglobin (Hb) concentrations, 
packed cell volume (PCV), mean corpuscular volume 
(MCV) & mean corpuscular haemoglobin (MCH), leading 
to anemia, on cadmium exposure.3 This might be due to 
the fact that cadmium on entering into the blood stream, 
binds to the erythrocyte membranes causing increased 
haemolysis &destruction, leading to alterations in the hae-
matological parameters.5 But the production of reactive 
oxygen species (ROS) can be attributed to one of the most 
common causes for the reduction in the haemoglobin con-

centration which also results in the destruction of the red 
blood cell membrane and its functions.3

Blood is the most accessible sample one can obtain for 
analysis. It consists of 45% cells and 55% plasma. Red blood 
cells (RBC) constitute 99% of its cellular components. They 
mainly govern the blood behavior either rheologically 6 or 
electrically.7 RBC is a biconcave enucleated cell containing 
haemaglobin molecules. Several types of analysis can be 
performed to investigate the effect of cadmium on blood.
Lycopene is a carotenoid without any provitamin-A activ-
ity and cannot be synthesized but can be stored in human 
body.8 Lycopene acts as a therapeutic agent and may alle-
viate chronic diseases such as coronary heart diseases, eye 
disease, male infertility, inflammation and osteoporosis. 
Experimental and epidemiological studies have also estab-
lished its role in the management of diabeties and hepato-
protection. No adverse effects have been reported with the 
consumption of lycopene-containing foods.9  
Therefore in the present investigation, protective effects of 
lycopene against cadmium induced hematological changes 
in Swiss albino mice have been studied.
MATERIALS AND METHODS
Animals:  Swiss albino mice weighing 20±2g were pro-
cured from GADVASU, Ludhiana. They were kept and ac-
climatized to the laboratory conditions for 15 days under 
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optimal conditions of light and temperature. They had ad 
libitum access to tap water. The animals were handled with 
humane care in accordance with the guidelines of the Insti-
tutional Animal Ethical Committee. 
Chemicals: Cadmium chloride (CdCl2) was bought from 
S.D FINE CHEM LIMITED, Mumbai. It was dissolved in 
double glass distilled water and administered intraperito-
neally (i.p.) to mice. Lycopene was obtained from PASSIM 
Pharmaceuticals Limited, Baddi. It was dissolved in olive 
oil and administered intraperitoneally to mice. Thus olive 
oil is used as a vehicle to inject lycopene.
Experimental Design: The mice were divided into four 
groups of six mice each. Group I – Control animals were 
given distilled water. Group II – Animals were adminis-
tered an acute dose of 0.32 mg/kg bw of cadmium (i.p.) for 
15 days. Group III – Animals were kept as positive con-
trol and were injected (i.p.) 20 mg/kg bw of olive oil daily. 
Group IV – Animals were injected with an acute dose of 
0.32 mg/kg bw of cadmium (i.p.) followed by a daily dose 
of 20 mg/kg bw of lycopene for 15 days. Autopsies were 
done on 15 days post treatment.
Blood sample collection: On the day of autopsy, blood 
was collected from each mouse under ether anesthesia. 
Blood was pooled in separate eppendrof tubes containing 
ethylenediaminetetraacid (EDTA) and centrifuged for 15 
minutes. It was then used for testing various hematological 
parameters.
Hematological Parameters determination: The parame-
ter such as packed cell volume (PCV), hemoglobin (Hb), 
white blood cells (WBC), neutrophils, lymphocytes, eosin-
ophils, monocytes, red blood cells (RBC), mean corpus-
cular hemoglobin (MCH), mean corpuscular hemoglobin 
concentration (MCHC) and mean corpuscular volume 
(MCV) were analyzed using automated analyzer. 
Statistical analysis:  The data was analyzed by using Stu-
dent’s t-test. 
RESULTS AND DISSCUSSION
Cadmium, a toxic environmental pollutant has no known 
biological functions & when accumulated in the body from 
various sources, leads to various disease conditions.10,11 
Hounkpatin et al. 3 reported that the most important tissue 
in our body in which metabolic changes are reproduced 
is the blood. The alterations in the blood parameters are 
therefore considered to be one of the most reliable indi-
cators of toxic effects of drugs, chemicals, heavy metals, 
etc.12 The present decade has witnessed a great and intense 
resurgence in the interest and use of natural plants and 
natural plant products.  It has also been suggested that ly-
copene can prevent carcinogenesis by protecting vital bio-
molecules including DNA, proteins, enzymes and lipids.13

In the present study, significant decrease was observed in 
hemoglobin (Hb), red blood cells (RBC), mean corpuscular 
hemoglobin (MCH), mean corpuscular hemoglobin con-
centration (MCHC), mean corpuscular volume (MCV), 
packed cell volume (PCV) in cadmium treated group as 

compared to control (Fig.1 and 2).These changes are in 
confirmation with the findings of other workers.14,15,16,17,18,19 
Similarly, Lycopene administration showed increase in all 
the above said parameters as compared to the cadmium 
treated group (Fig 1 and 2).

Fig. 1 Concentrations of RBC, WBC and Hb in all the groups.
               

Fig. 2 Concentrations of PCV, MCV, MCH and MCHC in all the 
groups.

However, hematological parameters provide information 
about the status of bone marrow.20 Further, the present 
study showed that hematological parameters in cadmium 
group treated mice depicted abnormalities. This might 
be because of excess glucose with the hemoglobin results 
in glycosylated hemoglobin with decrease in red blood 
cell (RBC) which further suggests an imbalance between 
haemoglobin synthesis and destruction and packed cell 
volume (PCV) are effected by cadmium-induced toxicity, 
causing anemia.21,22 Lowered RBC count, decreased MCH 
and MCV are other hematological changes found in cadmi-
um intoxicated group.23 It is well known that the increased 
destruction of erythrocytes as evidenced from decreased 
red blood cell count & packed cell volume is due to oxi-
dative damage to the erythrocytes, induced by cadmium, 
causing destruction of cell membrane by increasing lipid 
peroxidation.5 Hounkpatin et al.3 also suggested that this 
drop in haemoglobin (Hb) concentration can be attributed 
to the production of reactive oxygen species/ROS.
The most important of metabolic parameter for cadmium 
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uptake is a person’s possible lack of iron. People with low 
iron supplies showed a 6 per cent higher uptake of cad-
mium than those with a balanced iron stock.24 This is the 
main reason for the higher cadmium resorption in people 
with anemia and habitual iron deficit, such as children or 
menstruating women. Low iron blood levels stimulate the 
expression of DCT-1, a metal iron transporter in the GI 
tract, serving as a gate for cadmium resorption.25

Anemia is an important expression of cadmium toxicity.26 
Cd induced toxicity credited to damage in the synthesis of 
erythropoietin, a hormone whose role is to promote for-
mation of red blood cells.27 Friberg et al. 28 had noted that 
anemia in humans is because of environmental exposure to 
Cd. The liver, speen and bone marrow are the major hema-
topoietic organs which serve as targets of Cd exposure.29 
The present study has, however showed that Cd induced 
toxicity was ameliorated by lycopene administration. In 
addition, decrease in the MCV, MCHC and MCH as well 
as red blood cells while decrease in WBC and its indi-
ces (Neutrophils and Lymphocytes) in Cd treated group 
(Fig.3) might suggest decrease in immune system in fight-
ing foreign substances. Eosinophils and monocytes remain 
unaffected in all the groups (Fig.3). The Blood concentra-
tion of cadmium serves as reliable indicator for a recent 
exposition, while the urinary concentration reflects past 
exposure, body burden and renal accumulation.30            
              

Fig. 3 WBC indices (%) in all the groups.
In lycopene treated group, all the parameters showed sig-
nificant increase as compared to cadmium treated group. 
The results are in confirmation with the findings of other 
workers.31,32 As, Lymphocytes are the main effector cells of 
the immune system. The increase in the lymphocyte count 
may be an indication of immunostimulation as observed in 
lycopene treated group.
Conclusion: Exposures to Cd depicted changes in the he-
matological profile of albino mice which accounts for the 
toxicity of cadmium. Lycopene which have antioxidant 
properties showed the ability to reverse the alterations in 
hematological parameters and thus ameliorated the tox-
ic effects of cadmium. Thus it can be concluded from the 
results of the present study that lycopene showed marked 
protective effects against cadmium induced toxicity in 

mice.
ACKNOWLEDGEMENT
The authors gratefully acknowledge the Department of 
Zoology & Environmental Sciences, Punjabi University, 
Patiala, for providing the necessary facilities to pursue the   
research work.
REFERENCES

1. Shimada H, Yasutake A, Hirashima T. Strain difference of 
cadmium accumulation by liver slides of inbred wistar, Imam-
ichi and Fischer 344 rat. Toxicol in vitro, 2008; 22(2): 338-343.

2. Draz E, Kelany EI, EI-Nimr T, Badawy A,  Zakaria S. Role of 
selenium and vitamin E in occupational exposure to heavy 
metals (mercury, lead and cadmium) impact of working in 
lamp factory. Mansoura J Forensic Med Clin Toxicol, 2009: 
17(2): . 

3. Hounkpatin ASY, Edorh, PA, Guédénon P, Alimba CG, 
Ogunkanmi A, Dougnon TV, Boni G, Aissi KA, Montcho S, 
Loko F, Ouazzani N, Mandi L, Boko M, Creppy EE. Haema-
tological evaluation of Wistar rats exposed to chronic doses 
of cadmium, mercury and combined cadmium and mercury. 
African J Biotechnol, 2013; 12(23): 3731- 3737.

4. Jarup L, Hellström L, Alfvén T, Carlsson MD, Grubb A, Pers-
son B, Pettersson C, Spang G, Schutz A, Elinder C. Low level 
exposure to cadmium and early kidney damage:the OSCAR 
study. Occup Environ Med, 2000; 57(10): 668-672.

5. Branka I, Ognjanovic Sla an Z, Pavlovic SD, Maletic RV, Zikic 
AS, Stajn ZSS & Vojislav MP, Protective role of vitamin e on 
antioxidant defense system and lipid peroxide concentration 
in the blood of rats acutely exposed to cadmium, Kragujevac J 
Sci, 23 (2001)115-126.

6. Pal R. Rheology of Concentrated Suspension of deformable 
elastic particles such as human erythrocytes. J Biomechanics, 
2003; 36: 981-989. 

7. Cheldze T. Dielectric Spectroscopy of blood. J Non-crystalline 
Solids, 2002; 305: 285-294. 

8. Bramley PM. Regulation of carotenoid formation during to-
mato fruit ripening and development. J Exp Bot, 2002; 53: 
2107-13.

9. Selvan VK, Vijayakumar A, Kumar KS, Singh GN. Lycopene’s 
effect on health and diseases. Natural Med J, 2011; 3: 3.

10. Seymore T. Bioaccumulation of metals in Barbus marequen-
sis from the Olifants River, Krugar National Park and lethal 
levels of manganese to juvenile Oreochromis mossambicus. 
M. Sc. Thesis, 1994; Rand, Afrikaans University, South Africa.

11. Othumpangat S, Kashon M, Joseph P. Eukaryotic translation 
initiation factor 4E is a cellular target for toxicity and death 
due to exposure to cadmium chloride. J Biol Chem, 2005; 
280:162-169.

12. Lodia S, Kansala L. Antioxidant activity of rubiacordifolia 
against lead toxicity. Int J Pharmacol Sci Res, 2012; 3(7): 2224-
2232.

13. Scolastici C, Alvas De Lima RO, Barbisan LF, Ferreira AL, Ri-
beiro A, Salvadori DMF. Lycopene activity against chemically 
induced DNA damage in Chinese hamster ovary cells. Toxi-
cology .In vitro, 2007; 21: 840-845. 



©Asian Journal of Biomedical and Pharmaceutical Sciences,  2015.20

Suman Sharma and P.Vijaya. Asian Journal of Biomedical and Pharmaceutical Sciences, 5(49), 2015, 17-20.

14. Karmakar R, Bhattacharya R, Chatterjee M. Biochemical, 
haematological and histopathological study in relation to 
time-related cadmium-induced hepatotoxicity in mice. Bio-
metals, 2000; 13: 231-239.

15. Elsharkawy EE, El-Nisr  NA. Lactational exposure to cadmi-
um induced alterations in the hematological indices and the 
oxidative status in brain, liver and testes of rat pups. J Environ 
Occup Sci, 2012; 1(3):147-154.

16. Agarwal M, Singariya S, Songara V, Chakrawarti A, Purohit 
RK. Haematoprotective effect of aloe vera on gamma irradi-
ated and cadmium treated swiss albino mice. Inter J Adv Res, 
2013; 1(7):100-110.

17. Singh N, Rani P, Gupta M, Tondon N. Role of green tea on 
cadmium toxicity on haematological profile of albino rats. 
American J Phytomed Clin Therapeut, 2013; 1(5): 537-542. 

18. Sharma R, Purohit R. Protective role of Liv.52 against radi-
ation and cadmium induced haematological (RBC) changes 
in the swiss albino mice. World J Pharmacy Pharmaceut Sci, 
2015; 4(1):1615-1630. 

19. Vinodini NA, Chatterjee PK, Chatterjee P, Chakraborti S, 
Nayanatara AK, Bhat RM, Rashmi KS, Suman VB, Shetty 
SB, Pai SR. Protective role of aqueous leaf extract of Moringa 
oleiferaon blood parameters in cadmium exposed adult wister 
albino rats. Inter J Curr Res Acad Rev, 2015; 3(1):192-199. 

20. Iniaghe OM, Egharevba O, Oyewo EB. Effects of aqueous leaf 
extract of Acalpha wilkesiana on hematological parameters in 
male Wistar albino rats. Br J Pharm Res, 2013; 3: 456-471.

21. Falke HE, Zwennis WCM. Toxicity of lead acetate to female 
rabbits after chronic subcutaneous administration: Biochem-
ical and clinical effects. Arch of Toxicol, 1990; 64: 522-529.

22. Aladodo RA, Muhammad NO, Balogun EA. Effects of aque-
ous root extract of Jatropha curcas on hyperglyceamic and he-
matological indices in alloxan-induced diabetic rats. Fount J 
Nat Appl Sci, 2013; 2(1): 52-58.

23. Yagminas AP, Franklin CA, Villeneuve DC, Gilman AP, Lit-
tle PB, Valli VE. Subchronic oral toxicity, of triethyl lead in 
the male weanling rat. Clinical, biochemical, hematological 

and histopathological effects. Fundam Appl Toxicol, 1990; 15: 
580-596.

24. Flagan PR, Melellan JS, Haist J, Cherian G,Chamberlain MJ, 
Valberg LS. Increased dietary cadmium absorption in mice 
and human subjects with iron deficiency, Gastroenterol, 1978; 
74(5 pt 1): 841-846. 

25. Gunshin H, Mackenzie B, Berger UV, Gunshin Y, Romero 
MF, Boron F et al. Cloning and characterization of a mam-
malian proton-coupled metal-ion transporter. Nature,1997; 
388(6641): 482-488. 

26. ATSDR. Toxicological Profile of Cadmium (update), Atlanta, 
Georgia, 1999; 1.

27. Horiguchi H, Sato M, Konno N, Fukishima M.  Long-term 
cadmium exposure induces anemia in rats through hypo pro-
duction of erythropoietin in kidneys. Arch toxicol, 1996; 71: 
11-19.

28. Friberg L, Piscator M, Nordberg G. Cadmium In The Envi-
ronment-III. AToxicological and Epidemiological Appraisal. 
US Environmental protection agency, The Chemical Rubber 
Co, CRC press,  Cleveland, Ohio, 1971; 19-26.

29. Renugadevi J, Prabu SM. Cadmium induced Hepatotoxicity 
in rats and the protective effect of naringenin. Exp Toxicol 
Pathol, 2010; 62:171-181.

30. Jin T, Nordberg M, French W, Dumont X, Bernard A, Ye TT 
et al. Cadmium biomonitoring and renal dysfunction among 
a population environmentally exposed to cadmium from 
smelting in China (China Cad). Biometals, 2002; 15(4):397-
410. 

31. Salawu EO. Lycopersicon esculentum (tomato) prevents ad-
verse effects of lead on blood constituents. Malaysian J Med 
Sci, 2010; 17(3); 13-18.

32. Boeira SP, Filho CB, Febbro LD, Roman SS, Royes LFF, Fighera 
MR, Jesse CR, Oliveira MS, Furian AF. Lycopene treatment 
prevents hematological, reproductive and histopathological 
damage induced by acute zearalenone administration in male 
Swiss mice.  Exp Toxicol Pathol, 2014; 66:179-185.

      

Cite this article as:
Suman Sharma and P.Vijaya. Protective Role of Lycopene against Cadmium Induced Haematological Changes in Swiss Albino Mice.
Asian Journal of Biomedical and Pharmaceutical Sciences, 5(49), 2015, 17-20.


	_GoBack

