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ABSTRACT: Justicia carnea is a medicinal plant used widely in Nigeria as a blood-booster. The toxicity of the extracts of 

J. carnea was carried out to evaluate its haematological and histopathological effects on Wistar albino rats. The aqueous and 

ethanol extracts used for this study were obtained using the Soxhlet extraction method. A total of fifteen (15) rats in five 

treatment groups were used for this study. Different concentrations of the leaf extracts were administered to the animals for 

fourteen (14) days, after which they were observed for mortality and toxicity. There was no mortality recorded for the period. 

The results of the haematological parameters for the experimental rats showed that there was an increase in the number of 

red blood cells (RBC), haemoglobin (HGB), packed cell volume (PCV), mean corpuscular volume (MCV) and mean 

corpuscular haemoglobin (MCH). There was a decrease in white blood cells (WBC) and lymphocytes (LYM), though not 

statistically significant (p>0.05) compared to the control. The histopathological examination of the liver and kidneys showed 

congestion of blood vessels, infiltration of fluids and heamorrhages.  Therefore, this study has shown that J. carnea has 

blood-boosting effects but had adverse pathological effects in the organs studied. 
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Introduction 
 
Justicia carnea (Jacobinia or Jehovah’s Witness plant in Nigeria) is a medicinal plant used widely in Nigeria and 

reported to have a blood-boosting potential (Onyeabo et al., 2017). Several species of Justicia have also been 

reported to have diverse antimicrobial functions (Igbinaduwa et al., 2020). In various parts of Africa, several 

species of Justicia are used in traditional medicine for the treatment of anaemia, inflammation, and respiratory 

and gastrointestinal diseases (Onyeabo et al., 2017). These functions possessed by the plant are associated with 

its bioactive constituents comprising mainly phenols and flavonoids (Uroko et al., 2017). 

It has been reported that some species of Justicia possess anti-inflammatory activity by inhibiting the release of 

the hormone, prostaglandin, or other inflammatory mediators from the cell membrane by initiating the stability 

of the membrane (Mamta et al., 2013). Inflammation is the response of the body to infections by 

microorganisms, burns, and injuries that may endanger human health (Shingala et al., 2021).  The reports of 

Cheng et al., (2017), state that clinically, it can be characterized by edema, redness, pain and loss of tissue 

function. This process of inflammation involves changes in the flow of blood, tissue destruction, increased 

vascular permeability and local inflammatory mediators such as prostaglandins, leukotrienes, and 

cyclooxygenases (Christiakov et al., 2018). Other species of Justicia such as, J. flava, and  J. adhatoda also 

possess anti-inflammatory activity (Correa and Alcantara, 2012). 

Following the conventional use of the plant as a blood booster, Onyeabo et al. (2017), in the research on the 

haematological and biochemical studies on J. carnea leaf extract in phenylhydrazine-induced anaemia in albino 

rats reported that the plant was able to reverse the anaemic conditions of the rats by increasing their packed cell 
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volume (PCV) of blood level, red blood cell, haemoglobin, and platelet count level. Orjiakor et al. (2019), also 

proved and confirmed the blood-boosting ability of the plant by showing an increase in the blood level of albino 

rats when the haematological parameters were analyzed. The investigations of Igbinaduwa et al. (2020), also 

confirmed the haematological and anti-anaemic properties of the plant. The reports of Akintimehin et al. (2021), 

stated and further concluded that, due to the plant's abundance in iron content, it can increase red blood cells. 

Despite the therapeutic importance of medicinal plants, toxic substances are present in large numbers of plants 

examined. Olaniyan et al. (2016) reported that contamination of plants may occur due to the presence of 

contaminants, such as heavy metals, aflatoxin and pathogenic microorganisms from the soil or in their process 

of herbal preparations. These contaminated plants being consumed without determining their efficacy and safety 

can lead to unexpected toxic effects, which results in changes in the functions of different organs in the body, as 

hepatic and renal damage has been linked recently to the use of medicinal plants in the treatment of various 

diseases (Mapanga and Musabayane, 2010). Herbal plant usage has been on the increase due to its medicinal 

potential, hence the scientific investigation on the safety of J. carnea for use as an alternative medicine. 

This study aimed to evaluate the toxicity of J. carnea in Wistar albino rats with a focus on hematological 

analysis and histopathological effects of J. carnea on the liver and kidneys of Wistar rats. 

 

 

 

Materials and methods 
 
Source of Justicia carnea: The fresh leaves of  Justicia carnea were collected from Upper-Agbarho town, 

Ughelli-North Local Government Area, Delta State, Nigeria. The leaves were identified in the Department of 

Plant Biology and Biotechnology, University of Benin, Benin City and a voucher number, UBH-J386 was 

deposited. 

Preparation of plant extracts: The leaves were washed with distilled water and air-dried for two weeks. They 

were then grounded (pulverized) into powdered form using a dry electric blender (SAISHO, Model-S-748). The 

powdered leaves were kept in airtight containers until use. The leaves were extracted using the Soxhlet 

extraction method. The solvents used were aqueous (distilled water) and ethanol (Hatbamu et al., 2010).  

Experimental animals: A total of 15 healthy male Wistar albino rats, weighing 116g and above, obtained from 

the animal house of the Department of Anatomy, University of Benin, Benin City were used in this study. They 

were kept in plastic cages with wire screen tops at room temperature and were acclimatized for a week. They 

had free access to their feeds and water ad libitum, and fresh wood shavings used as bedding materials in the 

cages were replaced each day. 

The animals were placed into five (5) groups of three (3) rats each. Group one (1), the control received distilled 

water, Group two (2) received 20 mg/kg of aqueous extracts of Justicia carnea, Group three (3) received 40 

mg/kg of aqueous extracts of Justicia carnea, Group four (4) received 20 mg/kg of ethanol extracts of Justicia 

carnea and Group five (5) received 40 mg/kg of ethanol extracts of Justicia carnea. Both extracts of Justicia 

carnea (aqueous and ethanol) and distilled water (control) were orally administered to the rats daily for fourteen 

(14) days using an oral gavage. The rats were observed daily for mortality. 

Haematological analysis: After the administration of the extracts on the fifteenth (15th) day, the blood samples 

of the animals were collected for haematological analysis. They were first anaesthetized in a closed chamber 

containing chloroform to render them unconscious for dissection. The blood samples were collected from the 

heart (cardiac puncture) using sterile needles and syringes and placed in anticoagulant bottles containing 

ethylene diamine tetraacetic acid (EDTA). The bottles containing the blood samples were transported to the 

Department of Haematology, University of Benin Teaching Hospital, Benin City for analysis. The parameters 

analyzed were white blood cells (WBC), lymphocytes (LYM), granulocytes (GRAN), red blood cells (RBC), 

haemoglobin (HGB), mean corpuscular volume (MCV), mean corpuscular haemoglobin (MCH), mean 

corpuscular haemoglobin concentration (MCHC), platelets (PLT) and packed cell volume (PCV). This 

haematological analysis was carried out using an automated haematology analyzer (AHA) (Tefferi et al., 2005).  

Histopathological analysis: After administering the extracts and distilled water for fourteen (14) days, the 

animals were sacrificed to harvest their selected organs; liver and kidney in their anaesthetized state for 

histopathological analysis. The organs were weighed and placed in different universal containers containing 

formalin solution to preserve them, and were transported to the Department of Histopathology, University of 

Benin Teaching Hospital, Benin City for analysis. The organs (tissues) were dehydrated and embedded in 

melted paraffin wax and mounted on a microtome to cut into thin slices. These slices were fixed on microscopic 

glass slides at which point the wax was removed with a solvent and then rehydrated to be ready for staining. The 

haematoxylin and eosin (H&E) staining method was used which involved the application of the haematoxylin 

dye followed by rinsing in a weak acid (HCL) solution to remove excess staining and bluing in alkaline water 
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(eg. Scott's tap water). Thereafter, the counterstaining with eosin dye was done. Then, the slides after drying 

were observed under the microscope (40X) (Kiernan, 2018). 

Statistical analysis of data: The data obtained from this research were analyzed using the statistical package for 

social sciences (version 21), and Microsoft Excel (version 2019). The values were expressed as mean ± standard 

deviation at 0.05 significance levels (Ogbeibu, 2015).  

 

 

 

Results 
 

The toxicity test of the aqueous and ethanol extracts of Justicia carnea leaves on the Wistar albino rats (Table 1) 

showed that no deaths were recorded during the period of study. 

 

Table 1: Toxicity test of aqueous and ethanol extracts of Justicia carnea on the Wistar albino rats 

Treatment Groups Dosage (mg/kg) Body Weight Mortality 

Group 1 (Control) Distilled Water - 

Group 2 20mg/kg Aqueous extract - 

Group 3 40mg/kg Aqueous extract - 

Group 4 20mg/kg Ethanol extract - 

Group 5 40mg/kg Ethanol extract - 

    - Indicates no death recorded   

 

The results of the haematological parameters for the experimental rats showed that there was an increase in the 

number of red blood cells (RBC), haemoglobin (HGB), packed cell volume (PCV), mean corpuscular volume 

(MCV) and mean corpuscular haemoglobin (MCH). Then, there was a decrease in white blood cells and 

lymphocytes. The increase and decrease in the parameters were not statistically significant (p>0.05) compared 

to the control. 

 

Table 2: Haematological parameters of aqueous and ethanol extracts of Justicia carnea 

        

Parameter 

Group 1 

(Control) 
Group 2 Group 3  Group  4 Group  5 P - value 

WBC 6.40±2.14 6.10±2.17 4.15±0.35  6.33±2.71 5.47±2.65 P > 0.05 

LYM 80.33±9.62 80.07±5.17 73.95±16.19  80.17±3.47 76.73±1.54 P > 0.05 

GRAN 9.50±6.17 9.10±4.99 9.80±6.36  9.17±1.26 9.10±0.79 P > 0.05 

RBC 5.49±1.29 6.08±0.52 6.38±3.39  6.25±0.47 6.34±0.26 P > 0.05 

HGB 11.23±2.97 12.93±1.51 13.37±7.35  13.03±0.95 13.17±0.4 P > 0.05 

MCV 64.60±3.14 67.47±0.75 67.87±0.81  66.47±4.2 67.00±1.54 P > 0.05 

MCH 20.33±0.7 21.20±0.7 21.40±1.27  20.83±0.4 20.73±0.29 P > 0.05 

MCHC 31.60±2.44 31.50±0.85 30.63±1.46  31.47±1.4 31.00±0.3 P > 0.05 

PLT 195.67±58.5 269.67±12.5 335.50±282.14  315.67±137.02 334.33±30.14 P > 0.05 

PCV 0.14±0.05 0.21±0.01 0.34±0.19  0.19±0.1 0.25±0.03 P > 0.05 

Values are mean ± standard deviation 

Key: WBC: white blood cells, LYM: lymphocytes, GRAN: granulocytes, RBC: red blood cells, HGB: hemoglobin, MCV: 

mean corpuscular volume, MCH: mean corpuscular hemoglobin, MCHC: mean corpuscular hemoglobin concentration, PLT: 

platelets, PCV: packed cell volume 

Group 1: control (distilled water), Group 2: aqueous 20 mg/kg, Group 3: aqueous 40 mg/kg, Group 4: ethanol 20 mg/kg, 

Group 5: ethanol 40mg/kg. 

P>0.05-not statistically significant. 

 

The photomicrograph of the liver sections showed that Group 1 (control) appeared normal with the central vein 

without congestion, interstitial spaces, and hepatocytes (cells of the liver) radiating. Groups 2 and 3 showed the 

dilation and congestion of blood vessels with blood and infiltrates of inflammatory cells; Groups 4 and 5 

showed the dilation of the portal triad, which consists of the central vein, bile duct and artery, with the 

congestion of blood and the presence of inflammatory cells.  

The photomicrograph of the kidney section showed Group 1 (control) appearing normal with glomerular cells 

and interstitial spaces without congestion. Groups 2 to 5 showed the interstitial spaces and glomerular cells 

being congested with blood (haemorrhage). 
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                           Group 4                                                                   Group 5 

Plate 1: Microscopic view of the liver of Wistar albino rats (160 µm) administered with the aqueous                    

and ethanol extracts of Justicia carnea. 

Key:  Group 1 (Control): Distilled water, Group 2: 20 mg/kg of aqueous extract of Justicia carnea, Group 3: 40 

mg/kg of aqueous extract of Justicia carnea, Group 4: 20 mg/kg of ethanol extract of Justicia carnea, 

Group 5: 40 mg/kg of ethanol extract of Justicia carnea 

        

 

 

 

 

 

 

 

 

 

 

Group 1 (control)  Group 2        Group 3   

   

 

 

 

 

 

 

 

 

 

 

                          Group 4                                                         Group 5 
Plate 2: Microscopic view of the kidney of Wistar albino rats (160 µm) administered with the aqueous and    ethanol extracts 

of Justicia carnea. 

Key:  Group 1 (Control): Distilled water, Group 2: 20 mg/kg of aqueous extract of Justicia carnea, Group 3: 40 mg/kg of 

aqueous extract of Justicia carnea, Group 4: 20 mg/kg of ethanol extract of Justicia carnea,     Group 5: 40 mg/kg of 

ethanol extract of Justicia carnea 
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Discussion 
 
Justicia carnea is an unconventional medicine, traditionally used for managing a myriad of diseases (Onyeabo 

et al., 2017; Akintimehin et al., 2021). The assumption that herbal preparations/remedies are safe and effective 

has influenced the indiscriminate use of such remedies, most especially among rural communities, where these 

remedies can be administered for a long time without considering the dose or concentration that will bring about 

toxic side effects (Ben-Arye et al., 2016).  

White blood cells play a major role in immunity by providing the body with the ability to protect or defend itself 

against infection and diseases and it usually increases in the presence of foreign agents (Eyong et al., 2004). The 

decrease in the WBC in this study is similar to the reports of Kemp and Franco (2002), who also reported a 

decrease in the white blood cell count when investigating the activity of a plant that was known to be a 

treatment for upper respiratory tract infections and further concluded that this decrease could be due to the 

prolonged usage of the plant for treatment. This result also agrees with Akintimehin et al. (2021), who reported 

a decrease in the level of WBC and granulocytes, when also investigating J. carnea.  

The increase in platelet count shows that the extract can function in preventing the loss of blood through blood 

clotting. Platelets also play a role in immunity by capturing and engulfing microorganisms and by the formation 

of clots. They prevent the spread of bacteria, which is a protective mechanism (Morrell et al., 2014).   The 

increase in the PCV, RBC and HGB agrees with  J. carnea having a blood-boosting potential. According to 

Orjiakor et al. (2019), the blood-stimulating effect of this plant could be due to the presence of biologically 

active constituents in it, facilitating the action of haematopoeitic cells and stabilizing the circulation of blood. 

The increase in RBC, PCV and PLT also agrees with the previous work of Onyeabo et al. (2017) on the reversed 

effect of J. carnea leaf extract on anaemia-induced experimental rats and Orjiakor et al. (2019) on its effect on 

the haematological indices of anaemia-induced rats.  

From the histopathological results of the organs of the experimental animals, as compared with the control, the 

dilation and congestion of blood vessels with blood, the dilation of the portal triad which consists of the central 

vein, bile duct and artery, and the presence of infiltrates of inflammatory cells, as observed in the liver are 

abnormalities that can lead to a failure in the function of the liver and death, if left untreated (Hellsten et al., 

2012). The dilation of the blood vessels, a condition called vasodilation, is a process whereby the blood vessels 

widen, or expand, as a result of the relaxation of the muscular wall of the vessels to allow for the increased flow 

of blood, thereby lowering blood pressure, while the dilation of the portal triad (central vein, bile duct, and 

artery) is a form of expansion that can cause the narrowing of other vessels in the liver thereby restricting the 

supply of blood to them, as reported by Hellsten et al. (2012). However, congestion of blood is the excess 

accumulation of blood in vessels and it could be due to an increased flow of blood (Elmore, 2006). 

The congestion of blood and haemorrhage observed in the glomerular cells and interstitial spaces of the kidney 

across the groups administered compared with the control can lead to a failure in the function of the kidney and 

possibly death if not treated (Russell and Cullen, 2013). As compared with the control, the intake of the extracts 

by the experimental animals led to a condition of haemorrhage in the kidney, which is a process of active 

bleeding, by which blood escapes from the blood vessels, either into the organs or tissues in the body (internal 

bleeding), or outside the body (external bleeding) as a result of injury. Roth (2011) reported that this escape of 

blood into the organs of the body can be due to the pressure of blood flowing through the blood vessels leading 

to a tear or a burst of the vessels causing haemorrhage.  

From these histopathological results, the administration of the J. carnea plant extracts without any form of 

morbidity or mortality of the experimental animals but with slight abnormalities in their organs (liver and 

kidney) could be due to the blood-boosting ability of the plant and its daily dosage for two (2) weeks. This result 

is comparable with Akintimehin et al. (2021), who reported a liver and kidney structure with slight 

abnormalities of mild fat congestion and haemorrhage.  

 

 

 

Conclusion 
 
The findings from this study have confirmed that J. carnea functions as a blood-booster due to the increase in 

red blood cells and packed cell volume. However, the histology of the liver and kidneys showed pathological 

effects of infiltration of fluids and hemorrhage. Therefore, more research into the adequate dosage and duration 

of treatment is required.  
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