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ABSTRACT 

Blood coagulation is an important 

mechanism in human body. Ginger have 

components which help in the formation of 

blood clot. This study evaluated the effect 

of ethanolic extract of Zingiber officinale 

(Ginger) on platelet count in Wistar albino 

rats. Phytochemical analysis was done 

following standard procedures. The result 

revealed that ginger contains a high level 

of flavonoids and alkaloids. Phenol was 

found in small quantity, same with 

saponin and tannin. The Platelet count 

studies were done by dilution method. 

Platelet count was found least in group 5 

(normal saline). This was followed by 

group 1 (Vit K), group 3 ginger. Which are 

significantly different at p < 0.05. From 

the results it can be concluded that ginger 

could serve as a good hemostatic agent for 

a healthy living. 
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INTRODUCTION 

The use of „natural‟ or alternative 

medicine is gradually taking over since 

the last few years. History has proven that 

this natural medicine has existed for 

centuries. These natural or alternative 

medicines are mostly from the plant 

kingdom and they are said to contain 

organic compounds, which are good for 

medicinal purposes. This could help in 

discovering a new cause or active power 

that could manage some physical or 

mental disorders in few years to come. 

The rate at which this natural medicines 

are been consumed, especially in the part 

of adults without been prescribed by a 

physician is very high. It is assumed that 

these natural medicines are far better and 

have more beneficial effect [1]. Ginger 

(Zingiber officinale Roscoe, 

Zingiberaceae), this is equally a well 

known natural medicine. It is one of the 

most commonly consumed condiments in 

the plant kingdom. It has proven to be a 

good treatment for certain sickness; such 

as headache, painful menstruation, 

running nose, constipation, nausea, flu, 

diarrhea, arthritis, e.t.c., [2]. Certain 

results are showing that Ginger could 

help to prevent or combat nausea during 

cancer chemotherapy. From the literature 

review gathered, it was discovered that it 

intended to prevent nausea or it could 

serve as an anti-nausea drug during 

cancer treatment [3]. Concerns over non 

accurate anti-platelet effects, could cease 

the use of Ginger in tumor patients, who 

experience “off target” anti-platelet. The 

use of ginger as traditional medicine has 

been for centuries. Studies show that its 

medicinal properties have been highly 

exploited [4]. Current research shows that 

ginger contains active compounds such as 

gingerol and shogaol. This two most 

active compounds of ginger from research 

proves that it might exert several 

beneficial effects such as anti-

inflammatory, anti-oxidant, or even in 

lowering cholesterol [5]. Also, ginger is a 

good treatment for nausea which might 

occur after operation, during early stage 

of pregnancy, cancer treatment [6]. 

Although, ginger has been proven to be a 

safe supplementation but further, 

experiment or investigation is required, 

because a few side-effect was equally 

detected (e.g. mild nausea, heartburn) [7]. 

Of all the detected side effects, the most 

remarkable is the anti-platelet effect. Few 

publications have proven severe 

symptoms and abnormal platelet clot that 

was observed after ingestion of ginger. In 

addition, certain animal and in vitro 
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studies shows that ginger compounds 

have an effect on platelet aggregation [8]. 

This action could be of great benefit in 

vascular disease, it could equally increase 

bleeding risk in situations such as 

thrombocytopenia or pre-existing platelet 

dysfunction. This is mostly seen in the 

chemotherapy setting, where 

thrombocytopenia is induced thereby 

resulting to treatment delays, bleeding, 

dose reduction. [9] were the first group to 

investigate the effect of ginger on platelet 

count by using ginger extracts, gotten 

from different solvents such as Ethanol, 

Aqueous, n-hexane, chloroform, and 

ethylacetate). This group of people 

reported that ginger hindered platelet 

count using arachidonic acid (AA), 

epinephrine, adenosine diphosphate 

(ADP), and collagen as agonists. Few 

others have equally gathered reports that 

certain ginger compounds prevent in vitro 

platelet aggregation when using a random 

agonists (AA, collagen, platelet activating 

factor, and thrombin). This reduction in 

platelet count was mostly visible when AA 

was used as the agonist, which requires 

lower concentrations to result to 

inhibition when compared to other 

agonist. While little research shows that 

the effect of ginger and its compounds on 

the clotting cascade have been embarked 

on, a reasonable amount of in vitro 

research suggests that ginger compounds 

interact with AA-derived eicosanoid and 

thromboxane synthesis. The AA cascade 

can produce the eicosanoids involved in 

inflammation (i.e. prostaglandin E2) as 

well as thromboxane, which is amongst 

the many agonists of platelet count. 

Numerous studies show that ginger 

extract and certain ginger compounds 

stop products specific to the 

cyclooxygenase pathway, including a 

reduction in thromboxane B2 (TxB2) 

production [10]. Prostaglandin formation 

(PGF2a, PGE2, and PGD2) [11] and 

cyclooxygenase enzyme activity. These 

same compounds also react with the 

lipoxygenase pathway, including 

reductions in 5-lipoxygenase enzyme 

activity. Finally, ginger compounds might 

also hinder the activity of phospholipase 

A2, which might play that ginger exerts 

anti-platelet aggregating as well as anti-

inflammatory actions through interaction 

with one of the initial steps in this 

pathway [12]. 

Due to the noticed effects of ginger, in 

the AA cascade, excessive bleeding and 

interactions with platelet therapy during 

cancer chemotherapy, this calls for 

clinical concern. Clinical and noticeable 

data shows, a reasonable indication of the 

potential human response. Research is 

still been carried on the clinical and 

epidemiological literature in this area. 

Although, there are no directly related 

literature that has been undertaken to 

data.This work summarized and 

discussed the findings of Ginger as 

regards to consumption and its clinical 

data on Platelet aggregation in Wistar 

albino rats. Platelets are non-nucleated 

cells that move in a circular form within 

the blood. Whenever there is a cut, they 

gradually bind to the damaged blood 

vessels [13]. If an accident occurs that 

results to an open wound, the platelets 

cover the wound. i.e. bind to the site of 

the damaged vessel. This leads to blood 

clot. There is a reason why platelets are 

part of blood and that is probably to stop 

bleeding. A normal platelet count ranges 

from 150,000 to 450,000 platelets per 

micro liter of blood [14]. Having more 

than 450,000 platelet is a condition called 

“thrombocytosis” while having less than 

150,000 is known as “thromocytopenia” 

[15]. 
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Ginger rhizome (Wolfgany, stuffy, 2006) 

 

Platelet Count 

The platelet count is a test that decides 

the quantity of platelets in an individual's 

sample of blood [16]. Platelets, 

additionally called thrombocytes, are 

small parts of cells that are fundamental 

for ordinary blood clotting. The platelets 

are one of the littlest of the platelets 

which must be seen under a magnifying 

lens. They are actually molded like little 

plates in their non-active structure. A 

blood vessel will convey a sign when it 

winds up harmed. At the point when 

platelets get that signal, they will react by 

venturing out to the region and changing 

into their "active" formation. To reach the 

wrecked blood vessel, platelets grow long 

appendages [17]. Eating certain foods may 

help increase an individual's platelet 

count normally. Nourishments to eat to 

expand platelet count include: folate-rich 

foods, foods wealthy in vitamin B-12, C, 

D, and Kand iron-rich foods [18]. Avoiding 

specific products, such as alcohol and the 

artificial sweetener aspartame, can also 

help to increase platelet count. 

 

 

Mechanism of Platelet Formation during 

Blood Clotting 

Platelets are shaped from huge cells 

called megakaryocytes in the bone 

marrow and are discharged into the blood 

to circulate [19]. The platelet count is a 

test that decides the quantity of platelets 

in an individual's sample of blood.  At the 

point when there is damage to a blood 

vessel or tissue and bleeding starts, 

platelets help stop bleeding in three 

different ways (American Association for 

Clinical Chemistry, 2019). They: 

 Stick to the injury site. 

  Aggregate with other platelets. 

 Liberate chemical compounds that 

stimulate additional aggregation of 

other platelets. 

These steps bring about the formation of 

a free platelet plug at the site of the 

damage in a procedure known as primary 

hemostasis. Simultaneously, activated 

platelets bolster the coagulation course, a 

progression of steps that includes the 

sequential activation of proteins called 

clotting factors. This optional hemostasis 

procedure brings about the development 

of strands of fibrin that weave through 

the free platelet plug, structure a fibrin 
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net, and pack to shape a steady 

coagulation that remaining parts set up 

until the damage has recuperated. At the 

point when the coagulation is never again 

required, different factors separate the 

coagulation and evacuate it. 

Every part of essential and secondary 

hemostasis must be available, activated at 

the correct time, and working 

appropriately for sufficient coagulating. 

In the event that there are lacking 

platelets, or if platelets are not working 

typically, a steady coagulation may not 

form and an individual might be at an 

expanded danger of inordinate bleeding 

[20].  

Platelets make due in the course around 8 

to 10 days, and the bone marrow should 

constantly produce new platelets to 

supplant those that degrade, are spent, or 

potentially are lost through bleeding. 

Determining the quantity of platelets in 

blood with a platelet count can help 

analyze a scope of disorders having to do 

with excessively few or such a large 

number of platelets. 

Causes of Abnormal Platelets 

An abnormal platelet could either mean 

that the platelet is too many or too few. 

The therapeutic term for having an 

excessive number of platelets is 

thrombocytosis, and there are two sorts: 

[21]. 

 Primary or essential 

thrombocytosis – irregular cells in 

the bone marrow cause an 

expansion in platelets, yet the 

reason is obscure. 

 Secondary thrombocytosis –A 

similar condition as essential 

thrombocytosis, yet might be 

brought about by a continuous 

condition or ailment, for example, 

anemia, cancer, irritation, or 

infection [22]. 

When one does not have enough platelets, 

it‟s called thrombocytopenia. Symptoms 

include simple wounding, and successive 

beeping from the gums, nose, or GI tract 

[12]. The platelet count drops when 

something is keeping the body from 

creating platelets. There are wide scopes 

of causes, including: 

         Medications 

 An inborn condition 

 Certain types of cancer, like 

leukemia  

 Chemotherapy treatment for 

cancer 

 Kidney disease or dysfunction 

 Too much alcohol [3]. 

General Interpretations of Platelet 

Count 

A normal platelet count ranges from 

150,000 to 450,000 platelets per 

microliter of blood [7]. Having more than 

450,000 platelets is a condition called 

thrombocytosis; having less than 150,000 

is known as thrombocytopenia [5]. 

MATERIALS AND METHODS 

The materials used for this work were 

fresh root of Zingiber officinale (ginger), 

which were purchased from Eke-Awka 

local market in Awka, Anambra State 

Nigeria. The plant was authenticated at 

the Department of Pharmacognosy, 

NAFDAC Zonal Laboratory, Agulu, Nigeria. 

Sample containers were purchased from 

Eke-Awka market.  

Animals Used 

Forty (40) male Wistar albino rats 

weighing between 120-150g were used for 

the study. The rats were obtained from 

the Chris Animal Farm, Mgbakwu, Awka, 

Anambra State. The rats were fed with rat 

pellets and water ad libitum. 

METHODOLOGY 

Sample Preparation 

Fresh root of Zingiber officinale, 500 g, 

was chopped and dried at room 

temperature for 4 weeks. After which it 

was milled to coarse powder using 

electric blender and were ready for 

further analysis. The required quantity of 

regents for each analysis was carefully 

weighed using a calibrated analytical 

weighing balance. 
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Extraction procedure 

The Ethanolic extract of the plant samples 

were prepared using the procedure 

described by [9] with modification. 

Hundred grams (100 g) of the powdered 

sample was soaked in two beakers of 250 

ml of 80% ethanol for three days under 

continuous agitation in Stuart Orbital 

Shaker SSL and later filtered with 

Whatman No 1 filter paper to obtain the 

Ethanolic extracts. The mixtures were 

concentrated by evaporation using water 

bath at 100 ºC for one hour. 

Phytochemical Screening 

Test for flavonoids 

Two (2) g of each sample was heated with 

10ml ethyl acetate in boiling water for 3 

minutes. The mixture was filtered and the 

filtrate was used for the test. 

NaOH Test: Two ml of each extracts 

(separately) were treated with few drops 

of aqueous NaOH and HCl and formation 

of intense yellow colour, which becomes 

colorless on addition of dilute acid, 

indicated the presence of flavonoids [1] 

Test for alkaloids (Wagner’s Test) 

Two (2) g of each sample (separately) were 

treated with 1 ml of Wagner‟s reagent 

(solution of iodine, potassium iodide) in a 

test tube. The formation of reddish-brown 

precipitate indicated the presence of 

alkaloids in the extract [8]. 

Test for Saponins 

About 2 g of the powdered sample was 

boiled in 20 ml of distilled water in a 

water bath and filtered. 10 ml of the 

filtrate was mixed with 5 ml of distilled 

water and shaken vigorously, then 

observed for the formation of emulsion, 

[13]. 

Test for Tannins 

2.5g of the plant extract was dissolved in 

5ml of distilled water, filtered and ferric 

chloride reagent added to the filtrate. A 

blue-black, green, or blue-green 

precipitate was taken as evidence for the 

presence of tannins [16]. 

Detection of phenols (Ferric Chloride 

Test) 

Extracts were treated with 3-4 drops of 

ferric chloride solution. Formation of 

bluish black colour indicated the presence 

of phenols [20].  

Quantitative phytochemical analysis 

Flavonoids Determination 

Ten (10) g of the plant sample was 

extracted repeatedly with 100 ml of 80% 

aqueous methanol at room temperature. 

The whole solution was filtered using 

Whatman filter paper No. 42 (125 mm). 

The filtrate was later transferred into a 

crucible and evaporated into dryness over 

a water bath and weighed to a constant 

weight [3]. 

Calculation: 

 

 

Alkaloids Determination 

Five grams (5 g) of the sample was 

weighed into a 250 ml beaker and 200 ml 

of 20% acetic acid in ethanol was added 

and covered and allowed to stand for 4 

hours at 25°C. This was filtered with 

Whatman filter paper No. 42 and the 

filtrate was concentrated using a water 

bath (Memmert) to one quarter of the 

original volume. Concentrated ammonium 

hydroxide was added drop wise to the 

extract until the precipitate was complete. 

The whole solution was allowed to settle 

and the precipitate was collected and 

washed with dilute NH
4

OH (1% ammonia 

solution). Then, filter with pre-weighed 

filter paper. The residue on the filter 

paper is the alkaloid, which is dried in the 

oven (precision electrothermal model BNP 

9052 England) at 80°C. The alkaloid 

content was calculated and expressed as a 

percentage of the weight of the sample 

analyzed [2]; [3]. 
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Calculation: 

 

 

Determination of Saponin 

Exactly 5 g of the sample was put into 

20% acetic acid in ethanol and allowed to 

stand in a waterbath at 50°C for 24hours. 

This was filtered and the extract was 

concentrated using a waterbath to one-

quarter of the original volume. 

Concentrated NH
4

OH was added drop-wise 

to the extract until the precipitate was 

complete. The whole solution was allowed 

to settle and the precipitate was collected 

by filtration and weighed. The saponin 

content was weighed and calculated in 

percentage [6]. 

Calculation: 

 

 

Tannin Determination by Titration 

To 20 g of the crushed sample in a conical 

flask was added 100 ml of petroleum 

ether and covered for 24 hours. The 

sample was then filtered and allowed to 

stand for 15 minutes allowing petroleum 

ether to evaporate. It was then re-

extracted by soaking in 100 ml of 10% 

acetic acid in ethanol for 4hrs. The 

sample was then filtered and the filtrate 

collected. 

Twenty- five (25 ml) of NH
4

OH were added 

to the filterate to precipitate the 

alkaloids. The alkaloids were heated with 

electric hot plate to remove some of the 

NH
4

OH still in solution. The remaining 

volume was measured to be 33 ml. 5 ml of 

this was taken and 20 ml of ethanol was 

added to it. It was titrated with 0.1M 

Na0H using phenolphthalein as indicator 

until a pink end point is reached. Tannin 

content was then calculated in % (C
1

V
1

 = 

C
2

V
2

) molarity [7]. 

 

Calculation: 

C
1

 = conc. of Tannic Acid; C
2 

= conc. of Base; V
1

 = Volume of Tannic acid; V
2 

= Volume of 

Base   

Therefore,  

 

Determination of total phenols by 

Spectrophotometric method 

The fat free sample was boiled with 50 ml 

of diethylether (CH
3

CH
2

)
2

O. A 5 ml of the 

boiled extract was pipetted into a 50 ml 

flask, then 10 ml of distilled water was 

added. After the addition of distilled 

water, 2 ml of ammonium hydroxide 

solution  and 5 ml of concentrated 

amylalcohol (CH
3

(CH
2

)
3

CH
2

OH),  were also 

added. The samples were made up to 

mark and left to react for 30 min for 

colour development. This was measured 

at 505 nm [5]. 

 

Acute Toxicity Studies 

The method of [14] was used for the acute 

toxicity test of the aqueous extracts of 

Ginger. Thirteen (13) albino rats were 

utilized in this study. The test involved 

two stages. In stage one, the animals were 

grouped into three (3) groups of three rats 
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each and were given 10, 100 and 1000 

mg/kg body weight of the extracts 

respectively. The second stage involves 

the administration of 1600, 2900 and 

5000 mg extract/kg body weight to 4 

groups of 1 animal each. 

Blood Sample Collection 

Blood sample was collected from the 

retro-bulbar plexus of the medial canthus 

of the eye of the rats by carefully 

inserting into the medial canthus of the 

eye to puncture the retro-bulbar plexus 

and thus enable outflow of blood into a 

clean glass test tube. 

Determination of Platelet Count 

Platelet count was done by direct 

methods, which is as describes 

hereunder, A known volume of blood was 

diluted 200 times with a fluid which was 

isotonic with blood which prevented, its 

coagulation. Platelets in known volume of 

diluted blood were counted in a special 

counting chamber and the numbers of 

platelets per mm of the undiluted blood 

were calculated [17]. It was expressed as 

lacs/mm
3

. 

RESULTS 

Phytochemical Screening Result 

The results obtained for the 

phytochemical screening of the ethanolic 

extracts of ginger was presented in Table 

1. The result revealed the presence of 

flavonoids, alkaloids, saponins, tannins, 

phenols in both the ethanolic extracts of 

ginger 

Table 1: Qualitative Phytochemical Analysis of the ethanolic extracts of Ginger 

Phytochemicals                      Type of Test                        Ginger 

flavonoids NaOH ++ 

Alkaloids Wangner‟s test ++ 

saponins Emulsion + 

tannins Tannic acid + 

Phenols Ferric Chloride + 

Key: + = Present, ++ = Highly Present, - = Absent 

 

Quantitative Phytochemical Analysis 

Results obtained for the quantitative 

analysis of the ethanolic extracts of 

gingerare presented in table 1. The result 

revealed that ginger contains a high level 

of flavonoids and Alkaloids, Phenol was 

found in small quantity, same with 

Saponin and Tannin 

 

Table.2: Quantitative Phytochemical Analysis of Ginger 

Phytochemicals (%)                           Ginger 

Flavonoids 5.22±0.64   

Alkaloids 3.04±0.12             

Saponins                                               5.05±0.05            

Tannins   0.67±0.04                                    

Phenols 0.16±0.03             

Results were presented as mean±SD of triplicate determination. 

 

Platelet Count 

The platelet count results obtained were 

as follows: 

On day 7, the platelet count was found 

least 154.33±4.10 lac/mm
3

 in group 5 

(normal saline). This was followed by 

group 1 (Vit K), 199±7.00 lac/mm
3

, group 

3 (250 µg/kg b.w. ginger), 217±10.97 

lac/mm
3

 which are significantly different 

at p < 0.05. The highest platelet count 

(239.67±15.62 lac/mm
3

) was recorded on 

group 2 administered which is not 

significantly different when compared to 

group 4 (500 µg/kg b.w. ginger), 226±2.31 

lac/mm
3

. 

On day 14, the least platelet count was 

found in group 7 (normal saline), 

160.67±4.81 lac/mm
3

 which is 

significantly different when compared to 

other groups at p < 0.05. The highest 

levels (330±3.46 lac/mm
3

) was found in 

group 4 (500 µg/kg b.w. ginger). This was 
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followed by group 2 (Asprin) 

284.67±45.85 lac/mm
3

, group 1 (Vit K), 

271.33±84.13 lac/mm
3

, group 3 (250 

µg/kg b.w. ginger), 262±33.49 lac/mm
3

. 

On day 21, the least platelet count 

(163.67±8.41 lac/mm
3

) was found in 

group 7 (normal saline), followed by 

group 2 (aspirin), 239.67±22.21 lac/mm
3

 

and group 3 (250 µg/kg b.w. ginger), 

276±21.94 lac/mm
3

which are not 

statistically significant at p < 0.05. The 

highest platelet count was found in group 

4 (500 µg/kg b.w. ginger), 354.67±7.22 

lac/mm
3

. 

DISCUSSION 

Medicinal plants are a source of great 

economic value in the world [5]. Nature 

has endowed us with a rich herbal 

heritage and an enormous number of 

various sorts plants develop in various 

parts of the world. This study evaluated 

the hemostatic potentials of Ginger 

rhizome on Wistar albino rats. Firstly, 

phytochemical analysis was conducted 

and the result revealed that ginger 

contains a high level of Flavonoids and 

Alkaloids, Phenol was found in small 

quantity, same with Saponin and 

Tannin.Some of these phytochemicals 

have been reported to possess 

anticoagulant properties.  

The platelet count is a test that 

determines the number of platelets in a 

person's sample of blood [11]. When there 

is an injury to a blood vessel or tissue and 

bleeding begins, platelets help stop 

bleeding in three ways [5]. They: Adhere 

to the injury site, Clump together 

(aggregate) with other platelets, Release 

chemical compounds that stimulate 

further aggregation of other platelets. 

Very high platelet count could indicate 

abnormal condition and too fewer 

platelets could also indicate abnormality. 

The results show that on day 7 the 

platelet count was found least 

154.33±4.10 lac/mm
3

 in group 5 (normal 

saline). This was followed by group 1 (Vit 

K), 199±7.00 lac/mm
3

, group 3 (250 µg/kg 

b.w. ginger), 217±10.97 lac/mm
3

 which 

are significantly different at p < 0.05. 

This is a positive attribute for ginger at 

250 µg/kg b.w because it does not 

significantly cause the elevation or 

reduction of platelets. This result is in 

accordance to the findings of [8]. The 

highest platelet count (239.67±15.62 

lac/mm
3

) was recorded on group 2 

administered aspirin, which is not 

significantly different when compared to 

group 4 (500 µg/kg b.w. ginger), 226±2.31 

lac/mm
3

. 

On day 14, the least platelet count was 

found in group 7 (normal saline), 

160.67±4.81 lac/mm
3

 which is 

significantly different when compared to 

other groups at p < 0.05. The highest 

level (330±3.46 lac/mm3) was found in 

group 4 (500 µg/kg b.w. ginger). This was 

followed by group 2 (Asprin) 

284.67±45.85 lac/mm
3

, group 1 (Vit K), 

271.33±84.13 lac/mm
3

, group 3 (250 

µg/kg b.w. ginger), 262±33.49 lac/mm
3

. 

The result indicates that at very high 

concentration, ginger may alter the 

platelet levels. 

On day 21, the least platelet count 

(163.67±8.41 lac/mm
3

) was found in 

group 5 (normal saline), followed by 

group 2 (aspirin), 239.67±22.21 lac/mm
3

, 

group 3 (250 µg/kg b.w. ginger), 

276±21.94 lac/mm
3

. Which are not 

statistically significant at p < 0.05. The 

highest platelet count was found in group 

4 (500 µg/kg b.w. ginger), 354.67±7.22 

lac/mm
3

. The result follows the same 

explanation that moderate consumption 

of ginger would aid proper homeostasis 

than at very high concentration. 

In conclusion, this study for the first time 

attempted to see the anti-coagulant 

properties of ginger extract. From the 

findings it was found that ginger is a 

promising alternative in the treatment of 

thrombotic disorders. Haemostasis is a 

procedure that avoids extreme blood loss 

in the body. The haemostatic framework 

speaks to a sensitive balance between 

pro-coagulant, anticoagulant components 

unified to a procedure of fibrinolysis. 

There are five noteworthy parts engaged 

with the haemostatic framework, viz: 

platelets, coagulation factors, coagulation 

inhibitors, fibrinolysis and blood vessels. 

Haemostasis is a life-saving procedure 

and consequent exploration of 

compounds that facilitate the process is 

of medicinal importance. The results from 

the studies show that ginger at 250 µg/kg 
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b.w could be very helpful for hemostasis when compared to vitamin K. 

REFERENCES 

1. AACC (American Association for 

Clinical Chemistry) (2019). Platelet 

Count. 

https://labtestsonline.org/tests/pl

atelet-count. Retrieved May 9
th

. 

2. Aghara, I.D., (2014). A 

Comprehensive study of the effect 

of aqueous leaf extracts of Moringa 

oleifera and Telfaira occidentalis 

on some biochemical and 

haematological parameters in 

wister rats. Thesis submitted to 

the Department of Biochemistry, 

University of Nigeria Nsukka. Pp. 

38-45 

3. Atanassova, M., and Christova-

Bagdassarian, V., (2009). 

Determination of Tannins content 

by Titrimetric method for 

comparison of different plant 

species. Journal of the University 

ofChemical Technology and 

Metallurgy, 44(4): 413-415 

4. Bohm, B.A. and Kocipai-Abyazan, 

A.C. (1994). Flavonoids and 

condensed tannins from leaves of 

HawaiianVaccinium vaticulatum 

and V. calycinium. Pacific Science. 

48: 458-463. 

5. Chrubasik, S., Pittler, M. and 

Roufogalis, B. (2005). Zingiberis 

rhizome: a comprehensive review 

on the ginger effect and efficacy 

profiles. Phytomedicine. 12:684-

701. 

6. Cohen, R.J., and Pan, C.X. (2002). 

Complementary and Alternative 

Medicine (CAM) used by older 

Adults: A comparison of self-report 

and physician chart 

documentation. Journal of 

Gerontology, a Biological 

Science,57(4):223-7 

7. Dacie, John, V. and Lewis, S.M., 

(1995). Practical Haematology, 

ELBS. Edenburgh: Elsevier 

Churchill Livingstone.  8th edition; 

297-349. 

8. Edeoga, H.O., Okwu, D.E. and 

Mbaebie, B.O. (2005). 

Phytochemical constituents of 

some Nigerian medicinal Plants. 

African Journal of Biotechnology. 

4(7): 685-686. 

9. Harborne, J.B. (1973). 

Phytochemical Methods: A Guide to 

Modern Techniques of 

PlantAnalysis, Chapman and Hall, 

London, UK. pp. 49-188. 

10. Harborne, J.B. (2005). 

Phytochemical methods: a guide to 

modern technology of plant 

analysis, 3
rd

 ed. Chapman and Hall, 

New York. Pp. 88-185. 

11. Kandice Kottke-Marchant and 

George, Corcoran, (2002). 

Laboratory Diagnosis of Platelet 

Disorders. Archives of Pathology 

and Laboratory medicine, 

126(2):133-146 

12. Kokate, C.K., (1999). Phytochemical 

methods. Phytotherapy,78:126-129 

13. Leonard, J. (2018). How can I 

increase my platelet count 

naturally? 

https://www.medicalnewstoday.co

m/articles/322937.php. Retrieved 

May 9
th

 2018. 

14. Lorke, D. (1983). Determination of 

Acute Toxicity. Archives on 

Toxicology. 53: 275-279. 

15. Marlene, Williams, (2012). Heart 

and vascular institute. What are 

platelets and why are they 

important. 

www.hopkinsmedicine.org/heart-

vascular institue/platelets.html. 

Retrieved, July 3rd 2019. 

16. Marx, W.M., Teleni, L., McCarthy, 

A.L., Vitetta, L., McKavanagh, D., 

Thomson, D., and Isehring, E. 

(2013). Ginger (Zingiber officinale) 

and chemotherapy-induced nausea 

and vomiting: a systematic 

literature review. Nutrition 

Reviews.71 (4): 245–54.  

17. Nievergelt, C.M., Kripke, D.F., 

Remick, R.A., Sadovnick, A.D., 

McElroy, S.L., Keck, P.E., and 

Kelsoe, J.R. (2005). Examination of 

the clock gene Cryptochrome 1 in 

bipolar disorder: mutational 

analysis and absence of evidence 

for linkage or association. 

American Journalof Medicical 

https://labtestsonline.org/tests/platelet-count
https://labtestsonline.org/tests/platelet-count
https://www.medicalnewstoday.com/articles/322937.php
https://www.medicalnewstoday.com/articles/322937.php
http://www.hopkinsmedicine.org/heart-vascular%20institue/platelets.html
http://www.hopkinsmedicine.org/heart-vascular%20institue/platelets.html


http://www.inosr.net/inosr-scientific-research/                                                                                                                         

Nwaka et al 

INOSR Scientific Research 5(1): 49-58, 2019. 

58 
 

genetics B Neuropsychiatric 

genetics141B (3): 234-241 

18. Prashant, T., Bimlesh, K., Mandeep, 

K., Gurprect, K. and Harleen, K. 

(2011). Phytochemical Screening 

and Extraction: A Review. 

Internationale Pharmaceutica 

Sciencia (An International Peer 

Review Journal); 1(1): 98-106.  

19. Ribel-Madsen, S., Bartels, E.M., 

Stockmarr, A., Borgwardt, A., 

Cornett, C., Danneskiold-Samsøe, 

B. and Bliddal, H. (2012). A 

synoviocyte model for 

Osteoarthistis and Rheumatoid 

Arthritis: Response to Ibuprofen, 

Beta methasone, and ginger extract 

– A cross sectional invitro 

study.Arthritis. doi: 

10.1155/2012/505842. Dec 31. 

20. Robert, T., and Rodney, Y., (2014). 

Essential oil safety. A guide for 

health care Professional 2
nd

 Edition. 

Churchill Livingstone. Edenburgh. 

21. Srivastava, S., Vladykovskaya, E., 

Barski, O.A., Spite, M., Kaiserova, 

K., Petrash, J.M., Chung, S.S., Hunt, 

G., Dawn, B. and Bhatnagar, A. 

(2009). Aldose reductase protects 

against early atherosclerotic lesion 

formation in apolipoprotein E-null 

mice. Circulation 

Research. 105:793–802. 

22. Trease, G.E., and Evans, W.C., 

(2001). Textbook of 

Pharmacognosy, 13
th

 ed. Bailiere 

Tindall. Pp. 200-775. 

 


