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The effect of aqueous extract of common Dandelion (Taraxacum officinale Weber) on the hematological 
profile of Wistar Albino rats poisoned with carbon tetrachloride (CCl4) was investigated. Results of this 
study revealed an elevation in the levels of White Blood Cell (WBC) and Bilirubin and a decrease in Packed 
Cell Volume (PCV) and Hemoglobin (Hb) occasioned by CCl4 relative to control samples. The increase in the 
WBC is attributed to stimulation of the immune system response caused by the toxicity of CCl4; there was 
also an indication of anemia and hemolysis in the blood of the experimental rats. After three weeks of oral 
administration of 100mL and 200mL aqueous extract of common Dandelion, there was significant 
decreasing (p<0.05) in WBC and Bilirubin levels, with a corresponding increase on PCV and Hb. It was also 
observed that the functional recovery of these blood indices is concentration dependent. The efficacy 
claims of common Dandelion by traditional healers can further be validated in this study.  
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INTRODUCTION 
 
Vegetables are important components of our diet 
because of their chemical composition of vitamins, 
minerals and antioxidants for nutritional balance of its 
consumers. This awareness is on the increase and has 
resulted to the domestication of some of these plants 
(Eka, 1977). The common Dandelion (Taraxacum 
officinale, Weber) is a member of the 
Asteraceae/Compositae family.  It is a perennial herb 
native to the Northern hemisphere and found growing 
wild in meadows, pastures, and waste grounds of 
temperate zones (Medline plus, 2008).The tap root is 
dark brown on the outside, white and milky within.  The 
leaves are long, shiny and without hairs, the margin of 
each leaf is cut into great jagged teeth, either upright or 
pointing somewhat backwards to resemble the canine 
teeth of a lion, that gives the plant its most familiar 
name of Dandelion in English, Dent de lion in French, 
Dens leonis in Latin, Leontodon in Greek (Grieve, 2000)  
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and in Nigeria the Ijaws (Bayelsa State) of the Niger 
Delta called it Edule Imimi. 

The young fresh leaves if blanched are eaten and 
mostly used for making salad, but the full-grown leaves 
are bitter and not seldom eaten (Grieve, 2000). The 
efficacy of medicinal plants is the result of many active 
agents acting together in the body system. Multiple drug 
therapy is a common phenomenon with traditional 
medicine practitioners. Common Dandelion roots and 
leaves are applied medically for gastrointestinal 
ailments. The European scientific cooperative on 
Phytotherapy (ESCOP) recommends Common 
Dandelion root for the restoration of Liver function and 
to treat stomach upset and loss of appetite (Medline 
plus, 2008; Akhtar et al., 1985). In Traditional Chinese 
medicine, it is also acclaimed as a nontoxic herb with 
exceptional values for its choleretic, diuretic, anti-
rheumatic and anti-inflammatory properties (Williams et 
al., 1996). In the South-South region of Nigeria, 
traditionalist use the leaves of Common Dandelion in 
combination with other plants as remedy against 
several ailments of liver dysfunction, diabetes and anti- 
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inflammatory conditions (Sofowora, 1982). The 
medicinal potency claims of the plant by traditional and 
scientific researchers necessitated this study, the 
authors therefore investigated the effect of aqueous 
extract of common Dandelion leaf (T. officinale Weber ) 
on the hematological indices of rats poisoned with CCl4. 
 
 
MATERIALS AND METHODS 
 
Plant Materials 
 
Fresh leaves of Common Dandelion (Taraxacum 
officinale Weber) were collected from a local farm in 
Kaiama Kolokuma/Opokuma Local Government Area of 
Bayelsa State, Nigeria. They were identified and 
authenticated in the Herbarium Unit of the Department 
of Plant Science and Biotechnology, University of Port 
Harcourt. 
 
 
Preparation of Extract 
 
The fresh leaves of T.officinale were washed with 
distilled water to remove extraneous matters, air dried 
for seven days and occasionally turning them to avoid 
fungal growth.  The leaves were pulverized using 
Thomas-Willey milling machine. 100grams of the dried 
powdered leaves were soaked in 100mL of distilled 
water in a 500mL conical flask. The content was 
vigorously shaken for about 10minutes and allowed to 
stand for 24 hours.   The mixture was filtered using a 
clean handkerchief cloth and re-filtered using Whatman 
No. 42 (125mm) filter paper. Desired concentrations of 
the extract were made with distilled water for analysis. 
 
 
Acute Toxicity Test   
 
This test was performed with 9 rats assigned in three 
groups of three rats each. Each group was injected 
intraperitoneally with one of the following doses, 
0.5mL/kg, 1.0mL/kg and 2.0mL/kg of CCl4. A mixture 
(1:1 v/v) of CCl4 and vegetable oil (solvent carrier) was 
used to determine the LD50 level (Bruckner et al, 1986). 
After 24 hours, the mortality of each cage was 
assessed. 
 
 
Experimental Animals  
 
Sixteen (16) albino rats weighing between 150-200g 
were obtained from the animal house unit of the 
Department of Biochemistry, University of Port 
Harcourt. The animals were maintained in cages (at 
room temperature) fed with standard laboratory chow 
obtained from Pfizer feeds Plc, and water given ad 
libitum.  

Experimental Design 
 
The animals were randomly divided into four (4) groups 
of 4 rats each. 
 
Group A: Rats in this group served as the control, they 
were fed with normal commercial feed and had water 
freely throughout the period of the experiment. 
Group B: These rats were fed with the commercial 
feed, water and 0.5mL/kg CCl4. 
Group C: These rats were fed the commercial feed, 
water, 0.5mL/kg CCl4 and 100mg/kg extract of Common 
Dandelion for the three weeks of the experiment. 
Group D: These were fed with commercial feed, water, 
0.5 mL/kg CCl4, and 200mg/kg of Common Dandelion 
extract for the three weeks of the experiment. 

At the end of each week of treatment, blood samples 
were collected from one rat in each group by direct 
cardiac puncture under ether anesthesia which was 
immediately transferred into a lithium heparin bottle for 
hematological study (Jain, 1986). Histopathological 
examination of the rat liver from each group was carried 
out after being sacrificed as described by Drury et al., 
(1967). 

 
 

Phytochemical Screening 
 

Chemical tests were carried out on the aqueous extract 
of T. officinale and on the powdered specimen using 
standard procedures to identify the constituents using 
methods  described by Harbone (1973), Evans (2002), 
Van-burden and Robinson (1981) Edeoga et al., (2005) 
and Obadani and Ochuko (2001). 

 
Test for tannins: About 0.5 g of the dried powdered 
samples was boiled in 20 mL of water in a test tube and 
then filtered. A few drops of 0.1% ferric chloride was 
added and observed for brownish green or a blue-black 
colouration. 

 
Test for saponins:  About 2 g of the powdered sample 
was boiled in20 mL of distilled water in a water bath and 
filtered. 10ml of the filtrate was mixed with 5 mL of 
distilled water and shaken vigorously for a stable 
persistent froth. The frothing was mixed with 3 drops of 
Olive oil and shaken vigorously, then observed for the 
formation of emulsion. 

 
Test for cardiac glycosides (Keller-Killani test): 5 ml 
of the extract was treated with 2 mL of glacial acetic 
acid containing one drop of ferric chloride solution. This 
was underlayed with 1 mL of concentrated sulphuric 
acid. A brown ring of the interface indicates a 
deoxysugar characteristic of cardenolides. A violet ring 
appeared below the brown ring, while in the acetic acid 
layer, a greenish ring formed just gradually throughout 
the thin layer.  
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Table 1. Phytochemical Analysis of Common Dandelion Extract. 

 

Sample Alkaloids Saponins Tannins Glycosides 

Dandelion + + + + 

+ = Present 

 
 

Table 2. Effect of T. officinale leaf extract on Packed Cell Volume (PCV%) of rats. 

 

 

 

 

 

 

 
 
Mean ± SD for n = 3 
* Significantly different compared to Control (P<0.05). 

  
 

Table 3. Effect of T. officinale leaf extract on White Blood Count (WBC mm-3/L) of rats. 
  

Group/Concentration Week one Week Two Week Three 

Group A Control 3933.33 ± 33.33  4111.11 ± 239.91 3933.33 ± 33.33 
Group B CCl4 Toxicity 9433.33 ± 88.19* 9333.33 ± 89.90* 9111.11 ± 71.17* 
Group C 100mg/kg Aq. Extr 6466.66 ± 66.66* 6700.00 ± 0.00* 5833.33 ± 33.33* 
Group D 200mg/kg 5933.33 ± 66.66* 6066.66 ± 266.66* 5600.00 ± 115.47* 

  

Mean ± SD for n = 3 

* Significantly different compared to Control (P<0.05) 

 
 
 
Test for Alkaloids 0.1g of the dried plant sample was 
weighted into 100mL conical flask.  0.1mL of 1.0% HCl 
was added and filtered.  The filtrate was divided into 
three portions and tested with Mayer’s, Dragendoff’s 
and Wagner’s reagent respectively.  Orange coloration 
and reddish-brown precipitate were evidence for the 
presence of Alkaloid. 
 
 
Statistical analysis 
 
Statistical analysis was presented as mean ± SD and 
the statistical significance between all groups and 
control were analyzed by means of an Analysis of 
Variance (ANOVA) followed by Dunnets multiple 
comparison test. P-values less than 0.05 were 
considered significant. 
 
 
RESULTS AND DISCUSSION 
 

Results of the phytochemical tests of extract of 
Common Dandelion (Taraxacum officinale Weber) are 
presented in Table 1. It revealed the presence of 

medicinally active constituents like alkaloids, saponins, 
tannins and cardiac glycosides. 

The acute toxicity studies showed that the CCl4 
produced an LD50 with rats injected 0.5mL/kg CCl4 
intraperitonealy. The rats that received high dose of 
CCl4 were immobile and remained flat on their 
abdomen. There was significant (p<0.05) increase in 
the levels of the White Blood Cell (WBC), and Total 
Bilirubin (TB), while the Packed Cell Volume (PCV), 
Hemoglobin (Hb) level were significantly (p<0.05) 
reduced. Histopathology examination of the liver of the 
rats in the CCl4 treated group (B) showed an intense 
distortion in the liver architecture. 
 
 
Packed Cell Volume (PCV)   
 
Table 2 shows results of the Packed Cell Volume. It 
revealed that there was a decreasing (group B) in the 
level of PCV relative to the control (group A) when CCl4 
was given to the rats. The   low values can be attributed 
to anemic conditions caused by the toxic CCl4. The 
administration of aqueous extract of T.officinale (groups 
C and D) for the 3 weeks period showed a significant  

Group/Concentration Week One Week Two Week Three 

Group A Control 

Group B CCl4 Toxicity 

Group C 100mg/kg 
Ext.  

Group D 200mg/kg 
Ext. 

36.30 ± 0.41  

20.60 ± 
1.01* 

33.93 ± 
0.54* 

34.20 ± 
0.75* 

34.80 ± 0.21 

22.50  ±0.33 

34.26 ± 
0.53* 

34.40 ± 
0.00* 

  33.50 ± 
0.17 

  22.90 ± 
0.71* 

  34.40 ± 
0.45* 

  34.75 ± 
0.63* 
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Table 4. Effect of T. officinale leaf extract on Hemoglobin Concentration 
(Hb g/dl) of rats. 

  

Group/Concentration Week one Week Two Week Three 

Group A Control 18.00 ± 0.15  16.00 ± 0.12 18.00 ± 0.12 
Group B CCl4 Toxicity 7.26 ± 0.49* 9.26 ± 0.29* 7.26 ± 0.29* 
Group C 100mg/kg Aq. Extr 12.16 ± 0.20* 12.43 ± 1.13* 10.26 ± 0.21* 
Group D 200mg/kg 14.66 ± 0.35* 12.03 ± 1.09* 8.23 ± 1.76* 

 
Mean ± SD for n = 3 

* Significantly different compared to Control (P<0.05). 

 
 

Table 5. Effect of T. officinale leaf extract on Bilirubin 
 

Group/Concentration   Week One     Week Two  Week Three 

Group A Control 16.66 ± 0.33  15.33 ± 0.33 16.33 ± 0.33 
Group B CCl4 Toxicity 59.33 ± 0.66* 59.33 ± 0.66* 56.33 ± 0.33* 
Group C 100mg/kg Aq. Extr 26.00 ± 1.00* 21.33 ± 0.66* 19.00 ± 0.00* 
Group D 200mg/kg 20.33 ± 0.33* 20.33 ± 0.33* 16.00 ± 0.00* 

 
 
 
increase (p≤0.05) in the serum level of packed cell 
volume. This was evident by the third week of 
treatment, where it increased to 34.75 ±0.63% at the 
higher concentration of 200mg/kg (group D). 
 
 
White Blood Cell (WBC) 
 
The introduction of foreign body by the CCl4 toxicant 
increased the WBC values to 9433.33±88.79 (group B) 
compared to the control (group A) of 3933.33±33.33 as 
shown in Table 3. The elevated WBC can be due to the 
stimulation of immune defence system 
(Kashinath,1990). Similarly literature have shown that 
increased concentration of antigen in the body results in 
high values of WBC (Schalm et al.,1975; Hoeney, 
1985). In this study it was observed that on the 
administration of aqueous extract of T. officinale 
significantly decreased to 5600.00 ± 115.47 by the third 
week of the 200mg/kg. This trend agrees with earlier 
results obtained by Adisa et al (1999) and Ezekiel and 
Onyeyili (2007). 
 
 
Haemoglobin 
 
Hemoglobin concentration reflects the supply of oxygen 
to an organism. Results of the effect of Common 
Dandelion leaf extract on the hemoglobin concentration 
are as presented in Table 4. It showed a decreasing on 
rats injected with CCl4 (group B). This is an indication of 
hemolysis and the decreasing in hemoglobin has a 
corresponding increasing in methemoglobin content 
which affects the oxygen carrying capacity of the blood, 
caused by the toxicant (Tilak et al, 2007).Treatment with 
aqueous extract of T.officinale significantly (p<0.05) 
increased the hemoglobin level to 14.66 ± 0.35, one 
week after (group D) in comparison with animals treated 

with CCl4 only (group B). These results is in agreement 
with reports of Adeyemo (2007) and Vinodhini and 
Narayanan (2009). 
 
 
Total bilirubin 
 
Bilirubin is a metabolic waste product formed from the 
breakdown of erythrocytes (Klyszejko and Lyezywek, 
1999). The CCl4 toxicant (group B) increased the total 
bilirubin value to 59.33±0.66 compared to the control 
(group A) 16.66 ±0.33 as presented in Table 5. This 
increasing can be due to damage to the liver cells and 
obstruction of the bile duct (Arthur et al, 1986, Khaleifat  
et al, 2002). The administration of aqueous extract of 
Common Dandelion (T. officinale) significantly (p< 0.05) 
decreased the serum total bilirubin level close to normal 
by the third week to 16.00 ± 0.00 (group D). Results 
from this study conforms with report of previous 
researchers (Nwamba et al, 2006) but inconsistent with 
report by Kori-Siakpere Ovie (2008). 
 
 
CONCLUSION 
 
Hematological parameters such as PCV, Hb, WBC and 
Total Billirubin are used to provide useful information for 
diagnosis in routine clinical evaluation of the state of 
health of a patient. This study revealed the reversal 
effect of Common Dandelion (Taraxacum officnale 
Weber) leaf extract on some hematological parameters 
of rats inflicted with carbon tetrachloride, which was 
observed to have raised the levels of WBC and 
Billirubin and decreased the levels of PCV and 
Hemoglobin. We also demonstrated that the higher 
concentration of the extract significantly lowered the 
elevated parameters and increased the reduced indices 
back to levels close to their normal state, indicating that  
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it is concentration dependent. The dose dependent 
effect of the leaf extract in the test animals suggest a 
cumulative action of the active ingredients present in 
the leaves of the plant. These bioactive constituents of 
the plant include; tannins, saponins, alkaloids and 
cardiac glycosides. The ameliorating effect of T. 
officinale leaf extracts on liver enzymes had been 
documented (Berezi and Monago, 2010), similarly 
reports of the effects of these substances in other plants 
such as Nauclea latifolia  Smith. (Akpanabiatu et al., 
2005), Tridax procumbens L. (Nwajo et al, 2007) and 
Vernonia amygdalina  Del. (Nwajo,2005; Arhoghro et al, 
2009) are recorded. The prophylactic and therapeutic 
claims of Common Dandelion (Taraxacum officinale 
Weber) by traditionalist can thus be confirmed with this 
study. 
 
 
REFERENCES 
 
Adeyemo OK (2007).Haematological Profile of Clarias 
gariepinus (Burchell, 1822) Exposed to Lead. Turk. J. 
Fish Aquat. Sci. 7: 163 – 169. 

Adisa OA, Ajayi OA, Awujo NC, Thomas BN (1999). 
Haemotolobiochemic changes in albino rats infected 
with trypanosome brucci brucei. Nig. Quart. Hosp. Med. 
9: 238 – 240. 

Akhtar MS, Khan QM, Khaliq T (1985) Effects to 
Potulaca Oleracae (Kulfa) and Taraxacum Officinale 
(Dhudhal) in normoglycaemi and alloxan treated 
hyperglyeaamic rabbits. J. Pak. Med. Assoc. 35 (7): 207 
– 210. 

Akpanabiatu MI, Umoh IB, Eyong EU, Udoh FV 
(2005). Influenced of Nauclea Intifolia leaf Extract on 
some Hepatic Enzymes of Rats Fed on coconut oil and 
Non-coconut oil meals. Pharm. Biol. 43 (2): 153 – 157. 

Arhoghro EM, Ekpo KE, Anosike EO, Ibeh GO (2009). 
Effect of Aqueous Extract of Bitter leaf (Vernonia 
amygdaline) on Carbon Tetrachloride (CC14) – Induced 
Liver Damage in Albino Wistar Rats. Europ. J. of Sci. 
Res. 26 (1): 115 – 123. 

Arthur CG, John EH (1986). Metabolism and 
Temperative Regulation. pp. 886 – 888.in Medical 
Physiology (9

th
 ed). W. B. Sanders Company, London. 

Berezi E, Monago C (2010). Effects of Dandelion leaf 
Extrct (Taraxacum officinale) On Carbon Tetrachloride – 
induced liver Disease in Rats. Int. J. Biotechnol. and 
Alhed Sci. 5 (1): 605 – 612. 

Brukner J, Mackenzie W, Muralidhara S, Luthra R, 
Kyle G, Acosta D (1986). Oral toxicity of CC14: acute, 
subacute and subchronic studies in rats. Fund. Appl. 
Toxicity 6: 16 – 34 

Drury RAB, Wellington  EA, Camerron SR (1967). 
Carton Histological Techniques. (4

th
 ed). Oxford 

University Press 144. 
Edeoga HO, Ekwu DE, Mbaebie BO (2005). 

Phytochemical constituents of some Nigerian Medical 
Plants. Afr. J. Biotechnol. Vol.4 (1). Pp 685 – 688. 

Eka OU (1977). Studies on levels of Oxalic and Phytic 

acid in traditional foods of Northern Nigerians. West 
African J. Biol. Appl. Chem. 20: 26-30. 

Evans WC, (2002). Pharmacognosis London; W. R. 
Sanders. 

Ezekiel JS, Onyeyili, PA (2007). Subacute toxicity of 
Ethanol root extract from Cissampelos Mucronata A. 
Rich in Rats. Int’l J. of Sci and Technol. Res. 4 (1&2). 

Grieve M (2000). A Modern Herbal/ Dandelion. 
Harborne JB (1973). Phytochemical methods. 

London. Chapman and Hall, Ltd. Pp. 49 – 188 
Hoeney M (1985). Introduction to Clinical 

Immunology. Butterworth, London. 3 
Jain NC, (1986). Schalm Veterinary Hematology (4

th
 

ed) Philadelphia; Lea and Febigar. 
Kashinath RT (1990). Hypolipidemic Effect of 

Disulphide in Rats Fed with High Lipids Diets and/or 
Ethanol. Ph.D Thesis University of Bangalore, : 221-
225. 

Khaheifat, K, Shakhanbeh, JT (2002). The Chronic 
effects of Teucrium pollum on some blood parameters 
and histopathology of liver and kidney in Rats. Turk. J. 
of Biol. 26: 65 – 71. 

Klyszejko B, Lyzzywek G (1999). Effects of a 
Sublethal concentration of Deltametrin on Biochemical 
Parameter of Blood Serum of Carp (Cyprinus Carpro L). 
Acta Ichtyol. Ef Piscatoria, 292: 109 – 116. 

Kori-Siakpere O (2008). Effect of sublethal 
concentrations of Potassium Permanganate on 
Nitrogenous Waste Products of African Catfish: Clarias 
gariepinus (Burchell: 1822). Int. J. of Intg Biol. 4 (1): 40 
– 44. 

Medline Plus (2008). 
http://www.nlm.nih.gov/medlineplus/druginfo/natural/pat
ent-dandelion.html. 

Nwajo HU, Oze G, Okafor MC, Ojinko OA, Nwosu D, 
Nwakpa P (2007). Hypolipidaemic and Bradycardiac 
Potentials of Aqueous Leaf Extract Tridax procumbens 
in Hypercholestero Iaemia – Induced Albino Rats. Int. J. 
Biotechnol. Allied Sci. 2 (1): 76 – 86. 

Nwajo HU (2005). Efficacy of Aqueous leaf Extract of 
Vernonia amygdaline on Plasma lipoprotein and 
oxidative stress in diabetes rat models. Nig. J. of 
Physol. Sci. 20 (1&2): 39 – 42. 

Nwamba HO, Achikanu EC, Onyekwelu KC (2006). 
Effect of crude oil and its products on Bilirubin of African 
Catfish, Claris gariepinus. Anim. Res. Int’l 3 (3): 531 – 
533. 

Obadoni BO, Ochuko PO (2001). Phytochemical 
studies and comparative efficacy of the crude extracts 
of some Homostatic plants in Edo and Delta States of 
Nigeria. Global J. Pure Appl. Sci. 8b: 203 – 208. 

Kashinath RT (1990). Hypolipidemic effect of 
Disulphide in Rats Fed. High Lipids Diets and/or 
Ethanol. Ph.D Thesis. University of Bangalore; 221 – 
225. 

Schalm OW, Jain NC, Croll EJ (1975). Veterinary 
Hematology. (3

rd
 ed), Philadelphia: Lea and Febigar, 

498 – 512. 
Sofowora EA (1982). Medicinal Plants and Traditional 

http://www.nlm.nih.gov/medlineplus/druginfo/natural/patent-dandelion.html
http://www.nlm.nih.gov/medlineplus/druginfo/natural/patent-dandelion.html


Berezi et al.                 267 
 
 
 

Medicine in Africa. John Wiley Chi Spectrum Books 
Ltd. Ibadan . pp : 55-71.  

Tilak KS, Veeraiah K, Reju MP, (2007). Effects of 
ammonia, nitrite and nitrate on hemoglobin content 
oxygen consumption of freshwater fish, cyprinus carplo 
(Linnaeus) J. Envron. Biol. 28  (1): 45 – 47. 

Van – Burden TP, Robinson WC (1981). Formation 
of complexes between protein and Tannin acid. J. Agric. 
Food Chem. 1:77 

Vinodhini R, Narayanan M (2009). The impact of 
Toxic Heavy Metals on the Hematological Parameters 
in common carp (Cyrinus Carplo L.) Iran J. Environ. 
Health Sci. Eng. 6 (1):  23 – 28. 

William CA, Goldstone F, Greeham J (1996). 
Flavonoids, Cinnamic acids and coumarins from the 
different tissues and medical preparations of 
Taraxacum officinale. Phytochemistry. 42. 121 – 127. 


