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Phytochemicals extracted from Cola nitida leaf possess antimalarial 
effects and improve derangements in haematological indices of 
Plasmodium berghei- infected mice.

Classical antimalarial drugs such as quinine and artemisinin 
are both plant derived suggesting that plants are a promising 
source of bioactive components that can help in combating 
the scourge of malaria. Cola nitida leaf has been reported to 
possess antimalarial activity and also contain pharmacologically 
active phytochemicals including alkaloids, flavonoids, tannins 
and phenolics. The effects of these phytochemicals in mice 
infected with Plasmodium berghei was evaluated in this study. 
For each phytochemical, 7 groups (A-G) of eight mice each were 
used. Groups A and B served as normal and infected controls 
respectively. Group C was treated with 20mg/Kg body weight 
of chloroquine and served as the treated control. Groups D, E 
and F were administered 12.5, 25 and 50 mg/kg body weight 
of the different phytochemicals while group F was treated 
with 50mg/Kg body weight of the phytochemicals only without 
parasite inoculation thus serving as extract control. Treatment 
commenced 72hrs after inoculation and was done once orally for 
four consecutive days after which parasitaemia was evaluated. 
All the phytochemicals were found to exhibit antimalarial activity 
in a dose dependent manner. The mean survival time of all the 
experimental groups were also prolonged in a dose dependent 
manner compared to that of untreated control. Similarly, all the 
phytochemicals improved the altered haematological indices 
towards normal. These phytochemicals of Cola nitida exhibited 
significant antimalarial activities and thus can be further studied 
in the search for novel antimalarial drugs.
Keywords: Antimalarial; phytochemical; in vivo; Cola nitida; 
haematological indices.
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1.1 INTRODUCTION 

Malaria is one of the most deadly infectious dis-

eases that continue to pose a threat to millions 

of lives 1 especially in the tropical and subtropical 

regions of the world 23. The disease is caused by 

a single-celled obligate  Protozoa of the genus 

Plasmodium 4 of which Plasmodium vivax, Plas-

modium falciparum, Plasmodium ovale and 

Plasmodium malariae are the major species that 

cause malaria and are mostly found in sub-Sa-

haran Africa. Plasmodium falciparum has been 

reported to be the most virulent among all the 

species and is responsible for most of the ma-

laria infections in this region 5. It has been re-

ported that 54% and 90% of the world’s and Af-

rican population are at risk of malaria respec-

tively, with pregnant women and children under 

5 years as the most vulnerable groups 3. The 

causes of the rise in the cases of malaria are 

multifactorial but most especially are due to re-

sistance of the parasite to the available classic 

drugs 6. Thus, there is a necessity for the devel-

opment of more potent novel antimalarial drugs. 

The classical antimalarial drugs suchas quinine 

and artemisinin, are both plant derivatives ob-

tained from Cinchona species and Artemisia an-

nua respectively, suggesting that other effective 

antimalarial drugs might be plant-derived 7. 

Plants found in sub-saharan Africa including 

Cola spp have been reported to be used in or-

thodox medicine for the treatment and manage-

ment of infections including malaria 8 9. Cola ni-

tida is a tree that grows up to 18m tall, usually 

less, slightly buttressed to 1m high with a short 

bole above to 2m girth, bearing a crown of slen-

der ascending branches. It is indigenous to 

Guinea and Ghana but Its cultivation has gained 

ground in Nigeria 9. Cola nitida leaf extracts have 

been reported to contain alkaloids, flavonoids, 

phenolics, saponins and tannins which may be 

responsible for the activity of this plant against 

infections 8 9. This work therefore aims to evalu-

ate the efficacy of some of these phytochemicals 

found in Cola nitida leaves to determine which 

one(s) contributed to the reported antimalarial 

activity of Cola nitida leaf. 

2.1 MATERIALS AND METHODS 

2.1.1 Collection and identification of plant 

material 

Fresh leaf samples of Cola nitida was collected 

from Mubi, Mubi Local Government of Adamawa 

State, Nigeria. The leaves were identified and 

authenticated at the Department of Plant Sci-

ences, Modibbo Adama University Technology 

Yola, Adamawa State. 

2.1.2 Experimental Animals 

Two hundred and twenty four (224) Swiss albino 

mice (about 6 to 8 weeks old) were obtained 

from the animal breeding unit of the University of 

Jos, Plateau State. The average body weight of 

mice (22.02±1.37g) was measured using a Shi-

madzu (UX4200H) top pan animal balance to the 

nearest 0.1g. The animals were then housed in 

well ventilated plastic cages, and acclimatized 

(in the Biochemistry laboratory) for 7 days prior 

to the commencement of the experiment with 

free access to rat pellets and tap water ad libi-

tum.  

2.1.3 Parasite Strain 

Chloroquine sensitive strain of Plasmodium 

berghei (NK-65) was obtained from the Depart-

ment of Pharmacology and Therapeutics, Fac-

ulty of Pharmaceutical Science,Ahmadu Bello 

University Zaria, Kaduna State Nigeria.The par-

asites were maintained weekly by serial pas-

sage of blood from the donor-infected mice to 

healthy uninfected mice via intraperitoneal (IP) 

injection 7. 

2.1.4  Chemicals and reagents 

Chloroquine diphosphate salt, immersion oil, 

and Giemsa strain were obtained from Sigma 

Chemical Company St. Louis, Mo, USA. Assay 

kits for enzymes and liver function indices were 

obtained from Randox Laboratory Ltd, UK. 

2.2.1 Preparation of plant sample 

Whole fresh leaves of Cola nitida were washed 

with water and dried in the shade at room tem-

perature and ground to powder using an electric 

blender (Mazeda Mill, MT 4100, Japan). It was 
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then packed in a sealed plastic bottle until ex-

traction. 

2.2.2 Extraction of alkaloids 

Alkaloids were extracted gravimetrically accord-

ing to the method described by 10. 

2.2.3  Extraction of flavonoids 

Flavonoids were extracted according to the 

method described by 11. 

2.2.4 Extraction of phenolics 

Phenolics were extracted according to the 

method described by 12. 

2.2.5 Extraction of Tannins 

Extraction of tannins from Cola nitida leaf extract 

was done according to the method of 13 

2.2.6 Parasite inoculation 

The mice were inoculated from the same donor 

mouse. The percentage parasitaemia and the 

red blood cell count of the donor mouse was first 

determined using a haemocytometer and appro-

priate dilutions of the infected blood with isotonic 

saline were made. Each mouse was inoculated 

intraperitoneally on day 0 with 0.2 ml of infected 

blood containing about 1 x 107 Plasmodium 

berghei parasitized red blood cells. They were 

then monitored for 72 hours after which infection 

was confirmed by observing tail blood micro-

scopically prior to commencement of treatment. 

2.2.7 Extract and chloroquine administration 

Experimental groups to receive extract or the 

standard drug (chloroquine) started receiving 

treatment 72 hours after infection. The admin-

istration of the extracts as well as the standard 

drug was carried out orally using intra-gastric 

tube. Treatment was done once daily for 4 days. 

2.2.8 Experimental design 

For each phytochemical, the mice were divided 

into seven groups (A-G) of eight mice per group. 

Group A was not inoculated and not treated and 

served as normal control; group B was inocu-

lated but untreated and served as infected con-

trol.  Group C was treated with 20mg/Kg body 

weight of chloroquine (treated control). Groups 

D, E and F were inoculated with Plasmodium 

berghei and administered 12.5, 25 and 50 mg/kg 

body weight of the different phytochemicals re-

spectively while group F was treated with 

50mg/Kg body weight of the phytochemicals 

only without parasite inoculation thus serving as 

extract control.A week after treatment, five (5) 

mice from each group were sacrificed and blood 

collected to evaluate the effect of treatment on 

haematological parameters which is usually 

greatly affected by malaria infection. The re-

maining three (3) mice in each group were mon-

itored for up to thirty (30) days. 

2.2.9 Parasitaemia count 

Parasitaemia count was carried out on days 4, 

6, 8, 10, 14, 21, 26 and 28 after commencement 

of treatment. A drop of tail blood from each of the 

animals was smeared on glass slides and al-

lowed to dry; the slide was then fixed in metha-

nol; stained with Giemsa and observed using 

X100 objective lens. The number of parasitized 

red blood cells seen per film was counted and 

recorded using the formula: 

 

Where RBC= Red Blood Cells  

 PRBC= Parasitized Red Blood Cells 

The percentage parasitaemia suppression of the 

extracts was then compared with that of the un-

treated control and parasitaemia suppression 

was calculated using the following formula below 

as described by 14: 

 

2.3.1 Determination of mean survival time 

(MST) 

Mortality was monitored daily and the number of 

days from the time of inoculation of the parasite 

up to death was recorded for each mouse. The 

mean survival time (MST) was calculated as fol-

lows: 

 

2.3.2 Haematological analysis 

A week after treatment, five (5) animals from 

each sub-group of the four phytochemical 
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groups were sacrificed under diethyl ether an-

aesthesia, and the blood was collected by car-

diac puncture into clean EDTA containers for he-

matological analysis. Determination of white 

blood cell (WBC) and its differential count, red 

blood cell count (RBC), platelet (thrombocyte) 

counts, packed cell volume (PCV), hemoglobin 

concentration (HGB), the mean corpuscular he-

moglobin (MCH), mean corpuscular volume 

(MCV), and the mean corpuscular hemoglobin 

concentration (MCHC)   indices were done using 

an automated electronic blood analyser “Abacus 

380”. 

2.4.1 Statistical analysis 

The group data was expressed as mean ± stand-

ard error of mean (SEM) and the significant dif-

ferences were determined using Statistical 

Package for Social Sciences (SPSS V. 25). 

3.1 RESULTS 

Table 1 shows the result of the effects of some 

phytochemicals extracted from Cola nitida leaf 

and chloroquine on percentage parasitaemia 

and chemosuppression in Plasmodium berghei 

(NK-65) infected Mice. Percentage parasitaemia 

increased continuously with time (days 4, 6, 8, 

10, 14, 21 and 28) in the negative control group. 

All the treatment groups decreased percentage 

parasitaemia in a dose dependent manner with 

time, with the treated control having the lowest 

percentage parasitaemia followed by group 

treated with alkaloids on days 10, 14, 21 and 28. 

On days 6,8,10 and 28 all the treatments were 

active (chemosurpression> 50%). But on day 4, 

only the treated and highest doses of the phyto-

chemicals were active. 

Table 2 shows the result of the effects of some 

phytochemicals extracted from Cola nitida leaf 

and chloroquine on mean survival time of mice 

infected with Plasmodium berghei (NK-65).The 

results revealed that treatment of the infected 

mice with all the phytochemical extracts in-

creased the mean survival time of the infected 

mice in a dose dependent manner though not as 

long as that of chloroquine with alkaloids and fla-

vonoids exhibiting the highest mean survival 

time of 30 days and tannins and phenolics with 

mean survival times of 29 days at the highest 

dose. 

Table 3 shows results of the effects of some phy-

tochemicals extracted from Cola nitida leaf on 

Packed Cell Volume, Haemoglobin and Red 

Blood Cells of Plasmodium berghei (NK-65) in-

fected Mice. Infection of the mice with the para-

site decreased the level of these haematological 

parameters significantly (P<0.05). However, 

treatment with all the phytochemical extracts sig-

nificantly (P<0.05) improved the haematological 

parameters towards normal in a dose dependent 

manner with doses of 50mg/kg b.w.t of all the 

phytochemicals having no significant difference 

(P>0.05) with the normal. 

Table 4 shows results of the effects of some phy-

tochemicals extracted from Cola nitida leaf on 

Mean Corpuscular Volume, Mean Corpuscular 

Heamoglobin and Mean Corpuscular Haemoglo-

bin Concentration of Plasmodium berghei (NK-

65) infected Mice. Infection of the mice with the 

parasite was found to increase these haemato-

logical parameters significantly (P<0.05). All the 

phytochemicals were found to significantly 

(P<0.05) improve the sehaematological param-

eters towards normal in a dose dependent fash-

ion with doses of 50mg/kg b.w.t of all the phyto-

chemicals having no significant difference with 

the normal. 

Table 5 shows results of the effects of some phy-

tochemicals extracted from Cola nitida leaf on 

White Blood Cell count, lymphocytes and Plate-

lets of Plasmodium berghei (NK-65) infected 

Mice. Infection of the mice with the parasite sig-

nificantly (P<0.05) increased white blood cell 

and lymphocytes count, and significantly 

(P<0.05) decreased platelets. Treatment of the 

infected mice with all the phytochemical extracts 

significantly (P<0.05) improved these haemato-

logical parameters towards normal with the dose 

of 50mg/kg b.w.t of all the phytochemicals hav-

ing no significant difference from the normal. 

4.1 DISCUSSION 
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Plants have been a source of novel therapeutic 

substances and continues to play a pivotal role 

in primary health care in most parts of the world 

most especially in the treatment and manage-

ment of malaria; two of the most important anti-

malarial drugs, artemisinin and quinine were 

sourced from Artemisia annua and Cinchona of-

ficinalis, respectively15. Some phytochemicals 

have been found to elicit antimalarial activity in-

dividually or in synergy with other 

phytoconstituents to elicit their biological activi-

ties16.8 reported that Cola nitidaleaf extracts ex-

hibit antimalarial activity in vivo and that the ex-

tracts contain alkaloids, flavonoids, phenolics, 

saponins and tannins. 9 reported similar findings 

in the leaf extract of Cola nitida. These phyto-

chemicals have also been reported in several lit-

erature to be the major constituents of plant ma-

terials that exhibited antimalarial activities 4 15 17. 

 

Table 1: Effects of some phytochemicals extracted from Cola nitida leaf on parasitaemia and 

chemosuppression  in Plasmodium berghei (NK-65) infected Mice. Parasitaemia (%) (% chemo-

suppression) 
PHYTOCHEMICALS TREATMENT Day 4 Day 6 Day 8 Day 10 Day 14 Day 21 Day 28 

Negative 
 control 

15.10 
- 

22.25 
- 

38.75 
- 

87.60 
- 

100 
- 

100 
- 

100 
- 

Standard control 
20mg/kg b.w.t 

5.15 
(65.89) 

3.25 
(85.39) 

1.00 
(97.42) 

0.00 
(100) 

0.00 
(100) 

0.00 
(100) 

0.00 
(100) 

Alkaloids 12.5mg/kg b.w.t 10.85 
(28.14) 

10.30 
(53.70) 

9.98 
(74.24) 

9.30 
(89.38) 

8.85 
(91.15) 

7.80 
(92.20) 

5.55 
(94.45) 

25mg/kg b.w.t 7.78 
(48.47) 

6.70 
(68.89) 

5.80 
(85.03) 

4.94 
(94.36) 

3.80 
(96.20) 

2.20 
(97.80) 

2.00 
(98.00) 

50mg/kg b.w.t 6.08 
(59.73) 

5.55 
(75.05) 

4.80 
(87.61) 

3.80 
(95.66) 

2.50 
(97.50) 

1.60 
(98.40) 

0.09 
(99.10) 

Flavonoids 12.5mg/kg b.w.t 10.30 
(31.9) 

10.10 
(54.6) 

9.97 
(74.2) 

9.50 
(89.15) 

8.80 
(91.20) 

7.60 
(92.40) 

5.85 
(94.15) 

25mg/kg b.w.t 7.80 
(48.34) 

6.90 
(68.98) 

5.75 
(85.16) 

4.98 
(94.32) 

3.90 
(96.20) 

2.50 
(97.50) 

2.00 
(98.00) 

50mg/kg b.w.t 6.05 
(59.93) 

5.50 
(75.28) 

4.85 
(87.48) 

3.80 
(95.66) 

2.50 
(97.50) 

1.67 
(98.35) 

0.90 
(99.10) 

Phenolics 12.5mg/kg b.w.t 10.80 
(28.48) 

10.16 
(54.84) 

9.80 
(74.84) 

9.68 
(88.95) 

8.50 
(91.50) 

7.80 
(92.20) 

5.60 
(94.4) 

25mg/kg b.w.t 7.90 
(47.68) 

6.90 
(69.33) 

5.80 
(85.11) 

5.00 
(94.29) 

3.98 
(96.02) 

3.00 
(97.00) 

2.40 
(97.60) 

50mg/kg b.w.t 6.30 
(58.28) 

5.80 
(74.22) 

4.80 
(87.67) 

3.30 
(96.23) 

2.51 
(97.49) 

1.38 
(98.60) 

0.91 
(99.90) 

Tannins 12.5mg/kg b.w.t 10.85 
(31.13) 

10.30 
(54.89) 

9.98 
(74.71) 

9.30 
(89.04) 

8.85 
(91.40) 

7.80 
(92.40) 

5.55 
(94.20) 

25mg/kg b.w.t 7.78 
(48.34) 

6.70 
(69.00) 

5.80 
(85.03) 

4.94 
(94.29) 

3.80 
(96.08) 

2.20 
(97.00) 

2.00 
(97.50) 

50mg/kg b.w.t 6.08 
(59.27) 

5.55 
(75.11) 

4.80 
(87.48) 

3.80 
(95.89) 

2.50 
(97.50) 

1.60 
(98.31) 

0.90 
(99.02) 

Values are means of 5 replicates. Figures in brackets are the percentage chemosuppression on each day. 

 

Table 2:Effects of some phytochemicals extracted from Cola nitida leaf on mean survival times 

(MST) of Plasmodium berghei (NK-65) infected Mice. 
PHYTOCHEMICALS TREATMENT MEAN SURVIVAL TIME (days) 

Negative control 10.00 

Standard control 20mg/kg b.w.t 30.00 

ALKALOIDS 12.5mg/kg b.w.t 23.00 

25mg/kg b.w.t 24.00 

50mg/kg b.w.t 30.00 

FLAVONOIDS 12.5mg/kg b.w.t 21.00 

25mg/kg b.w.t 26.00 

50mg/kg b.w.t 30.00 

PHENOLICS 12.5mg/kg b.w.t 23.00 
25mg/kg b.w.t 23.00 

50mg/kg b.w.t 29.00 

TANNINS 12.5mg/kg b.w.t 24.00 
25mg/kg b.w.t 26.25 

50mg/kg b.w.t 29.00 
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Table 3:Effects of some phytochemicals extracted from Cola nitida leaf on PCV, HB and RBC of 

Plasmodium berghei (NK-65) infected Mice. 

PHYTOCHEMICALS 

 

TREATMENT PCV(%) HB(g/dL) RBC(X1012/L) 

Normal control 54.99± 1.04e 12.26 ± 0.32e 8.51 ±  0.35c 

Negative control 27.57± 0.10a 8.85 ± 0.82a 5.71 ±  0.17a 

Standard control 

20mg/kg b.w.t of extract 

50.96± 0.64d 11.11 ± 0.57c 7.05 ± 0.50b 

ALKALOIDS 12.5mg/kg b.w.t of extract + MP 41.79±0.53b 8.93±0.41a 5.98±0.64a 

25mg/kg b.w.t of extract + MP 44.72±0.31c 10.05±0.85b 7.01±0.59b 

50mg/kg b.w.t  of extract + MP 48.38±0.51d 12.31±0.29d 7.68±0.31bc 

50mg/kg b.w.t of extract without MP 47.71±0.40d 12.50±0.18d 7.64±0.28bc 

FLAVONOIDS 12.5mg/kg b.w.t of extract + MP 39.06±0.26b 9.38±0.18a 6.88±0.18b 

25mg/kg b.w.t of extract + MP 42.04±0.38c 11.03±0.25b 7.83±0.15c 

50mg/kg b.w.t  of extract + MP 48.11±0.18d 12.59±0.19c 8.60±0.10c 

50mg/kg b.w.t of extract without MP 50.65±0.28e 12.95±0.15c 8.16±0.68c 

PHENOLICS 12.5mg/kg b.w.t of extract + MP 39.58±0.45b 9.31±0.19a 6.09±0.01a 

25mg/kg b.w.t of extract + MP 42.39±0.56c 10.97±0.35b 7.71±0.16bc 

50mg/kg b.w.t  of extract + MP 48.15±0.12d 12.09±0.61b 7.99±0.06c 

50mg/kg b.w.t of extract without MP 50.86±0.24e 11.33±0.46b 7.72±0.26bc 

TANNINS 12.5mg/kg b.w.t of extract + MP 34.72± 1.02b 9.20 ± 0.29b 5.70 ± 0.22a 

25mg/kg b.w.t of extract + MP 42.70± 1.00c 10.14 ± 0.19b 7.30 ± 0.18b 

50mg/kg b.w.t  of extract + MP 50.55± 0.19d 11.00 ± 0.30c 8.35 ±  0.09c 

50mg/kg b.w.t of extract without MP 52.31± 0.46d 11.38 ± 0.33e 8.30 ±  0.29c 

Values are means of 5 replicates± SEM. Means in the same column with different superscripts are significantly different (P<0.05). 

Key:  PCV: packed cell volume, HB: haemoglobin, RBC: red blood cells. 

 

Table 4: Effects of some phytochemicals extracted from Cola nitida leaf on MCV, MCH and MCHC 

of Plasmodium berghei (NK-65) infected Mice. 

PHYTOCHEMICALS 

 

TREATMENT MCV(fl) MCH(pg) MCHC(g/l) 

Normal control 70.40 ± 0.51ab 12.48 ± 0.50ab 21.92 ±  0.44b 

Negative control 84.60 ± 0.51e 17.88 ± 0.31d 26.04 ±  0.27c 

Standard control 

20mg/kg b.w.t of extract 

69.40 ± 0.51a 14.04 ± 0.57c 19.68 ± 0.51a 

ALKALOIDS 12.5mg/kg b.w.t of extract + MP 79.60±0.51c 12.95±0.70a 23.26±0.56c 

25mg/kg b.w.t of extract + MP 72.80±0.86b 12.95±0.70a 21.43±0.44bc 

50mg/kg b.w.t  of extract + MP 71.00±0.77ab 12.81±0.23a 18.93±0.31a 

50mg/kg b.w.t of extract without MP 71.20±0.86ab 12.45±0.47a 19.87±0.62a 

FLAVONOIDS 12.5mg/kg b.w.t of extract + MP 78.20±0.49c 14.95±0.53b 22.40±0.26c 

25mg/kg b.w.t of extract + MP 74.40±0.51b 14.00±0.88b 21.28±0.39bc 

50mg/kg b.w.t  of extract + MP 70.60±0.51a 11.96±0.52a 19.62±0.28a 

50mg/kg b.w.t of extract without MP 70.40±0.25a 12.43±0.50a 20.12±0.64ab 

PHENOLICS 12.5mg/kg b.w.t of extract + MP 79.00±0.63d 12.89±0.29a 24.63±0.42e 

25mg/kg b.w.t of extract + MP 74.20±0.37c 11.95±0.13a 21.09±0.42cd 

50mg/kg b.w.t  of extract + MP 71.40±0.51b 11.77±0.32a 18.87±0.35a 

50mg/kg b.w.t of extract without MP 71.40±0.51b 11.98±0.23a 20.17±0.23bc 

TANNINS 12.5mg/kg b.w.t of extract + MP 77.80 ± 0.86d 13.04 ± 0.22abc 22.36 ± 0.79b 

25mg/kg b.w.t of extract + MP 75.80± 0.80c 12.14 ± 0.33a 21.28 ± 0.56b 

50mg/kg b.w.t  of extract + MP 71.60 ± 0.40b 12.16 ± 0.18a 19.08 ± 0.31a 

50mg/kg b.w.t of extract without MP 72.00± 0.45b 13.54 ± 0.30bc 21.48 ± 0.52b 

Values are means of 5 relplicates ± SEM. Means in the same column with different superscripts are significantly different. Key. MCV= 

mean corpuscular volume, MCH= mean corpuscular haemoglobin, MCHC= mean corpuscular haemoglobin concentration. 
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Table 5: Effects of some phytochemicals extracted from Cola nitida leaf on WBC, LYM and PLT of 

Plasmodium berghei (NK-65) infected Mice. 

PHYTOCHEMICALS TREATMENT WBC(X109L) LYM(%) PLT(X109/L) 

Normal control 11.98 ± 0.16a 55.46 ± 5.14a 607.40 ± 14.75e 

Negative control 18.16 ± 0.28c 80.18 ± 0.61c 381.60 ± 8.68a 

Standard control 20mg/kg b.w.t of extract 12.32 ± 1.11a 60.26 ± 6.06a 576.80 ± 3.68d 

ALKALOIDS 12.5mg/kg b.w.t of extract + MP 17.29±0.18C 75.39±0.35b 460.80±15.33b 

25mg/kg b.w.t of extract + MP 14.07±0.32b 72.53±0.50b 533.00±5.95c 

50mg/kg b.w.t  of extract + MP 12.32±0.14a 62.21±0.35a 562.00±12.93cd 

50mg/kg b.w.t of extract without MP 12.06±0.08a 61.65±0.21a 584.80±7.59de 

FLAVONOIDS 12.5mg/kg b.w.t of extract + MP 17.68±0.31c 76.34±0.19b 455.60±18.43b 

25mg/kg b.w.t of extract + MP 14.40±0.18b 71.85±0.35b 522.60±12.40c 

50mg/kg b.w.t  of extract + MP 11.89±0.25a 61.91±0.44a 567.00±33.11d 

50mg/kg b.w.t of extract without MP 12.02±0.29a 61.02±0.34a 572.80±22.13d 

PHENOLICS 12.5mg/kg b.w.t of extract + MP 17.65±0.24c 75.70±0.25b 421.40±15.24b 

25mg/kg b.w.t of extract + MP 13.91±0.35b 73.26±0.36b 542.04±10.40c 

50mg/kg b.w.t  of extract + MP 12.24±0.13a 61.60±0.54a 573.40±5.12d 

50mg/kg b.w.t of extract without MP 11.96±0.21a 61.02±0.48a 575.60±8.28d 

TANNINS 12.5mg/kg b.w.t of extract + MP 18.41 ± 0.36c 74.31 ± 1.17bc 459.00 ± 18.00b 

25mg/kg b.w.t of extract + MP 15.28 ± 0.35b 73.48 ± 0.60bc 535.20 ± 5.09c 

50mg/kg b.w.t  of extract + MP 12.50 ± 0.31a 64.27 ± 0.66ab 553.40 ± 13.51d 

50mg/kg b.w.t of extract without MP 14.03 ± 0.37b 62.87 ± 3.35a 586.20 ± 10.40d 

Values are means of 5 replicates ±SEM. Means in the same column with different superscripts are significantly different (p<0.05).  

WBC=White blood cells, LYM=Lymphocytes and PLT=Platelet count. 

  

Although all the phytochemicals studied demon-

strated the ability to reduce parasitaemia in a 

dose dependent manner, alkaloids exhibited the 

highest ability to clear parasites with percentage 

parasitaemia of 0.09% at the dose of 50mg/kg 

b.w.t. Nevertheless, the parasite clearance abil-

ity was not 100% even on the last day as in the 

standard control. Parasite clearance/antimalarial 

activities of various phytochemicals (including 

tannins, flavonoids, alkaloids and phenolics) 

from different herbs with antimalarial activities 

have been found to follow different mechanisms 
18 in exerting their activities which these phyto-

chemicals must have probably employed for the 

activity they exhibited. Alkaloids for example 

have been reported by 19 to target the apicoplast, 

an organelle in the Plasmodium parasite, while 

others such as benzylisoquinoline alkaloids in-

hibits protein synthesis in the parasite. The 

mechanism of action of flavonoids remains un-

clear although it has been suggested that flavo-

noids impede the influx of myoinositol and L-

glutamine in erythrocytes that are infected 19. 

While some flavonoids have been reported to in-

crease the level of oxidation of erythrocytes and 

inhibit protein synthesis in malaria parasites and 

also inhibit fatty acid biosynthesis (FAS II) in 

Plasmodiumspecies 20. Theantioxidant activities 

of flavonoids, phenolics and tannins 21 8 may 

have augmented the exhibited antimalarial activ-

ity by counteracting the oxidative damage in-

duced by the malaria parasite. Due to the ob-

served parasite clearance and improvement in 

haematological indices, all the phytochemical 

treated groups had an extended mean survival 

time.  

Infected mice were found to have reduced PCV, 

haemoglobin and RBC and increase in RBC in-

dices levels (Tables 3 and 4). This agrees with 

the report of 22 23 7 which can be attributed to in-

crease in haemolysis of parasitized red blood 

cells and increase in fragility of the normal cells. 

All the phytochemical treatment groups had im-

proved PCV, haemoglobin and RBC and its 
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indices towards normal. This observation is in 

line with the results obtained for percentage 

chemosuppresion and mean survival time of the 

treated animals. Thus, as the parasitaemia re-

duced, the effect on the blood also reduced and 

the blood indices improved. Results of the ex-

tract control group shows that these phytochem-

icals are relatively safe since there was no sig-

nificant difference (P>0.05) between this group 

and the normal group with regards to PCV, hae-

moglobin, RBC and its indices. The number of 

leukocytes in the blood is often an indicator of 

disease, and thus the WBC count is an important 

subset of the complete blood count 24. Lympho-

cyte is a type of white blood cell that fights 

against invading pathogens including Plasmodi-

umspp. In this study, infection of mice was found 

to increase both WBC and lymphocytes sub-

stantially (P<0.05) when compared with the nor-

mal. This can be due to immune response to re-

sist the parasite infection by the host mice. 23 

also reported a similar finding. All the phyto-

chemicals improved both WBC and LYM in dose 

dependent manner, thus suggesting that these 

phytochemicals possesses immunomodulatory 

activities and also clear the parasites. 

Thrombocytopenia is a major complication of 

malaria 25 26. This is characterized by low plate-

lets in the blood. Results from the untreated con-

trol group confirmed this reduction in the platelet 

count which was significantly improved by all the 

phytochemicals used in treatment in a dose de-

pendent manner with the dose of 50mg/kg b.w.t 

of all the phytochemicals having no significant 

difference from the normal control. The ability of 

these phytochemicals to reduce percentage par-

asitaemia significantly at this dose might be the 

reason for this improvement in platelet count 

which agrees with the findings of 27 that throm-

bocytopenia usually disappears with the treat-

ment of malaria infection. The results of this 

study suggest that all these phytochemicals pos-

sessantimalarial activity in dose dependent 

manner thereby supporting the folkloric claim of 

the use of this plant and other plants containing 

these phytochemicals in the treatment or man-

agement of malaria 8 9 17 7. 

5.1 CONCLUSION 

All the phytochemicals of Cola nitida leaf used in 

this study individually exhibited antimalarial ac-

tivity. This can be due to the plasmocidal or im-

munomodulatory activities of the phytochemi-

cals. All the phytochemicals were also able to re-

store altered haematological indices probably 

through haematopoietic properties and plasmo-

cidal activity elicited by the phytochemicals. 

These effects were better at higher doses. Thus, 

these phytochemicals are promising antimalarial 

agents.  
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