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Abstract: The use of medicinal plants in the management or prevention of diseases is one of the oldest human 
medicinal practices worldwide. Justicia carnea and Jatropha carcus are widely reported for their use in the manage-
ment of blood disorders, hypertension, and diabetes. Objective: The study aimed at evaluating the effects of hydro-
ethanolic leaf extracts of Justicia carnea and Jatropha carcus on the biochemical, hematological, and histological 
parameters of apparently healthy rats. Methodology: Thirty adult rats (n = 30) with an average weight of 153 g were 
randomly divided into six groups (A-F). Group A: negative control; Group B: positive control; Group C: Jatropha curcas 
(low dose); Group D: Jatropha curcas (high dose); Group E: Justicia carnea (low dose); and Group F: Justicia carnea 
(high dose). Standard and scientifically approved methods were used for sacrifice and laboratory diagnosis. Results: 
The study shows a significant increase in body weight across groups administered with the leaf extracts. Elevated 
levels of serum creatinine were recorded in rats administered with both extracts, indicating nephrotoxicity. The study 
also observed an increase in alanine aminotransferase, aspartate aminotransferase, and alkaline phosphatase 
across groups, indicating hepatotoxicity. Both extracts caused an increase in white blood cell count and hemoglobin 
concentration, a significant reduction in bleeding time, increased prothrombin time, and partial thromboplastin time 
at high dosages. Total iron binding capacity and serum ferritin values were increased in high doses and were statisti-
cally significant at P<0.05. Histomorphology of both extracts shows hepatorenal toxicity at high concentrations and 
none in the lungs or heart. Oral administration of Justicia carnea and Jatropha carcus extracts at high concentra-
tions is not safe for the liver and kidneys. Conclusion: Biochemical parameters should be monitored regularly in 
humans exposed to both plants. Therefore, this study scientifically confirms and supports the traditional use of the 
leaves of Jatropha carcus and Justicia carnea to enhance hematological parameters.
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Introduction

Medicinal products derived from plants are 
reported to be relatively safe compared to syn-
thetic alternatives while offering profound ther-
apeutic benefits, once standardized [1, 2]. 
Research has reported increasing reliance on 
traditional herbs for medicinal purposes in 
developing nations [3]. This practice is still 

being contested due to the methods of prepara-
tion of medicinal herbs for consumption [4]. 
Jatropha carcus is a common plant in the 
southern part of Nigeria [5]. The leaf is con-
sumed as a vegetable and as a natural remedy 
against diabetes and hypertension. It is also 
used for the management of blood disorders in 
some regions of West Africa [6]. Recent claims 
have it that the plant is not safe for use and that 
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it could be toxic to organs in the body. Although, 
few reports on its pharmacological values and 
toxicological effects have been documented 
[7]. Justicia carnea (family: Acanthanceae) 
plants are consumed for different medicinal 
purposes in different regions of the world [8, 9]. 
People use Justicia carnea and Jatropha car-
cus leaves to treat anemia and other conditions 
[10]. The research burden still lies in the man-
ner and methods in which these plants are 
being consumed, which may confer adverse 
effects on the visceral organs and other physi-
ological parameters. It is against this back-
ground that the researchers wish to evaluate 
the effects of hydroethanolic leaf extracts of 
Justicia carnea and Jatropha carcus on the bio-
chemical, hematological, and histomorphologi-
cal parameters of apparently healthy adult rats.

Materials and methods 

Fresh leaves of Jatropha curcas and Justicia 
carnea were obtained from the Amassoma 
community of the Southern Ijaw Local Govern- 
ment Area of Bayelsa State, Nigeria, West 
Africa. The plants (leaves) were identified and 
voucher specimens were deposited in the  
herbarium by Professor Alade, G.O. of the 
Department of Pharmacognosy, Faculty of 
Pharmacy, Niger Delta University, in September 
2022. The leaves were air dried at room tem-
perature, and drying was completed in the oven 
at 40°C and pulverized to a fine powder. The 
dried material was macerated for 72 hours in 
ethanol (BDH Ltd., England) and distilled water 
(50:50) for seven days, respectively. A total of 
400 g of the powdered leaf extracts was sieved 
using Whartman No. 1 filter paper and cellulose 
filter paper. The extraction was carried out 
using a vacuum rotor evaporator extractor 
(Caframo, vv2000, Ohio) with water as the sol-
vent. The filtrate was dried at 300°C, and a 
yield of 172 g of the total weight was obtained 
and stored for use in an airtight container.

Experimental animals

Thirty (n = 30) healthy adult Sprague Dawley 
rats aged 2-3 months with an average weight  
of 135-170 g were purchased from the animal 
house of the Department of Pharmaceutical 
Sciences, University of Port-Harcourt, Rivers 
State, Nigeria. The adult rats were randomly 
divided into six groups of five (n = 5) rats each. 
The adult rats were housed in cages made of 

metal nesting and allowed to acclimatize for 2 
weeks before experimentation, with a 12-hour 
light and dark cycle. All the adult rats were fed 
on a standard chow diet and allowed access to 
distilled water ad libitum. Experimental tech-
niques and protocols used in this study were in 
line with the Guide to the Care and Use of 
Animals in Research and Teaching.

Experimental design

The duration of this study was thirty-five (35) 
days. The adult rats were randomly divided into 
six groups: A, B, C, D, E, and F, after 14 days  
of acclimatization. Administration was done 
orally using an orogastric tube for 21 days and 
allowed access to feed and water.

Group A: Negative Control.

Group B: positive control: 0.2 ml of hematinic 
(HB12).

Group C: 0.2 ml of a 1000 mg/kg hydroethano-
lic extract of Jatropha curcas (low dose).

Group D: 0.2 ml of a 1500 mg/kg hydroethano-
lic extract of Jatropha curcas (high dose).

Group E: 0.2 ml of a 1000 mg/kg hydroethano-
lic extract of Justicia carnea (low dose).

Group F: 0.2 ml of a 1500 mg/kg hydroethano-
lic extract of Justicia carnea (high dose).

Collection of blood samples for biochemical 
assay and histology

Sacrificing of experimental animals: After three 
weeks of administration of Justicia carnea and 
Jatropha curcas hydroethanolic leaf extracts, 
the experimental animals were sacrificed by 
adopting the American Veterinary Medical As- 
sociation (AVMA) guideline for the euthanasia 
of animals in 2013. Eight (8) ml of sodium pen-
tobarbital (PB) was given to each animal by 
intraperitoneal (IP) injection technique. The 
rats were allowed to undergo sedation and loss 
of consciousness. Blood samples were collect-
ed via cardiac puncture into pre-labeled EDTA 
and plain containers for biochemical and he- 
matological assessment. The visceral organs 
(heart, liver, kidney, and lung) were harvested, 
washed with saline to remove excess blood, 
weighed, and fixed immediately with 10% buff-
ered formalin for histological analysis using the 
method of [11].
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Laboratory assessment: Serum levels of ala-
nine aminotransferase (ALT), aspartate amino-
transferase (AST), alkaline phosphatase (ALP), 
electrolytes/urea, and creatinine were ana-
lyzed using the enzymatic method (Randox 
diagnostic kits). An automated hematological 
analyzer (Sysmex XP-300) was used for hema-
tological analysis.

Bleeding time was done using the Duke’s meth-
od. The animal’s tail was cleaned with 70% 
alcohol, and an incision of about 2.5 mm depth 
was made by pricking the tail with a lancet. A 
stopwatch was started immediately, and the 
blood was blotted every 15 seconds using filter 
paper until the bleeding ceased and the result 
was recorded. Activated partial thromboplastin 
time (APTT) was based on the principle that in 
citrated plasma, the addition of a platelet sub-
stitute, Factor XII activator, and calcium chlo-
ride allows for the formation of a stable clot. 
The time required for the formation of a stable 
clot is recorded in seconds and represents the 
actual APTT result. 

Determination of serum total iron binding 
capacity and serum ferritin: Excess fe3+ was 
added to the sample to saturate serum trans-
ferrin; uncompleted fe3+ is precipitated with 
magnesium hydroxide carbonate; and the iron 
bonded to protein in the supernatant is then 
measured using a spectrometer.

Routine tissue processing was done using an 
automatic tissue processor (LEICA TP 1020). 
Tissues were embedded using an embedding 
console (LE1CA EG 1160) and sectioned with 

Statistical analysis

Results were presented as mean ± standard 
deviation (SD), and inferential statistical analy-
sis was done using one-way ANOVA followed  
by a Turkey multiple comparison. Differences 
between means were considered significant at 
P≤0.05.

Ethical approval

Ethical approval to conduct this study was 
sought and obtained from the ethical commit-
tee of the Faculty of Basic Medical Sciences, 
College of Health Sciences, Niger Delta Uni- 
versity, Wilberforce Island, Bayelsa State, 
Nigeria.

Results 

The results are presented in tables, graphs, 
and photomicrographs below. 

Effect of hydroethanolic leaf extracts on the 
body and organ weight (g)

The leaf extracts had significant changes in 
body weight across the groups, as presented in 
Figure 1. Groups C and D, administered with 
Jatropha carcus, and Group B, a positive con-
trol administered with HB12, showed a reduc-
tion in body weight. Group C (6.1 ± 1.18) and 
Group F (6.5 ± 0.14) showed slight hypertrophy 
of the liver, while other groups showed mild 
changes. The changes in the liver weight were 
grossly insignificant (P<0.05) compared with 
the control. Justicia carnea exhibited signifi-
cant cardiomyopathy in groups E and F, while 

Figure 1. The effect of hydroethanolic leaf extracts on the adult rats’ body 
weight shows a statistically significant increase in group B administered with 
standard drug.

LEICA P.M. 2125 RTS rotary 
microtome. The tissues were 
trimmed at 10 microns and 
sectioned at 4 microns in 
thickness. The sectioned tis-
sues were attached to slides, 
dewaxed in xylene, and sta- 
ined using hematoxylin and 
eosin according to the meth-
od of [11] for general tissue 
morphology examination. The 
stained slides were then 
examined using a compound 
digital light microscope at 
×400 magnification (see Fig- 
ures 8-10).
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Jatropha carcus exhibited mild atrophy in 
groups C and D compared with positive and 
negative controls as presented in the group 
presented in Figure 2. There was a reduction in 
the weight of the lungs in groups administered 
with both extracts compared with controls.

Effect of hydroethanolic leaf extracts on elec-
trolytes, renal function, liver function biochemi-
cal parameters

A statistically significant increase in liver aspar-
tate aminotransferase (AST) was recorded, and 
an insignificant increase in alanine aminotrans-
ferase (ALT) and alkaline phosphatase (ALP) 
was found, at P<0.05, across groups adminis-
tered with extracts, as presented in Figure 3. 
ALT was increased in groups treated with low 
and high doses of Jatropha carcus (14.6 ± 4.6; 
16.6 ± 7.0) and Justicia carnea low (23.6 ± 0.0) 
and high dose (17.8 ± 1.4) compared with con-
trol groups (26.5 ± 6.5). Increased values of 
aspartate aminotransferase (AST) were record-
ed from both low (36.5 ± 11.5) and high (41.5 

± 17.5) doses of Jatropha carcus and low (59.0 
± 0.0) and high (29.5 ± 3.5) doses of Justicia 
carnea when compared with the control (26.5 
± 6.5). Also, increased levels of alkaline phos-
phatase were recorded with low (2618.3 ± 
64.9) and high (3012.5 ± 259.0) doses of 
Jatropha carcus and low (2917.3 ± 0.0) and 
high (2565.2 ± 13.7) doses of Justicia carnea 
when compared with the control (2228.9 ± 
48.8). The urea level of the group treated with 
Jatropha carcus-low dose (1000 mg/kg) (4.6 ± 
0.9), and high dose (1500 mg/kg) (3.8 ± 0.3); 
Justicia carnea-low dose (4.7 ± 0.6), and high 
dose (2.5 ± 0.3) showed reduced values when 
compared to control (5.1 ± 0.2). Justicia carnea 
showed a significant increase in serum creati-
nine (Jatropha Carcus - low 47.6 ± 16.0 and 
high 77.7 ± 2.5), Justicia Carnea (low dose 71.8 
± 2.0 and high dose 70.6 ± 6.7) compared to 
control (37.55 ± 8.3). Extracts showed no sta-
tistically significant difference in the serum 
electrolytes evaluated as presented in Figure 
4. 

Figure 2. The image shows the effect of hydroethanolic leaf extracts on the organ weights of the adult rats studied. 
The increase in the heart and lungs was statistically significant in the group administered with low dose of the Jat-
ropha carcus and Justica carnea. Other weight changes were not significant.

Figure 3. The image shows the effect of the hydroethanolic leaf extracts on the electrolyte levels of the adult rats. 
The effects of the extracts on the potassium (k+), Sodium (Na+), chloride (Cl-), and bicarbonate (HCO3

-) were not 
statistically significant at P>0.05. 
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Effect of hydroethanolic leaf extracts on com-
plete blood count 

The results showed an increase in white blood 
cell count in groups C (17.0 ± 0.9) and D (13.6 
± 4.6) administered with low and high doses of 
Jatropha curcas compared with negative and 
positive control (7.2 ± 0.2) and (9.7 ± 1.3) 
respectively. Also, groups E and F rats adminis-
tered with Justicia carnea (low and high doses) 
showed an increase in WBC count (20.4 ± 0.4) 
and (12.1 ± 1.9) respectively. The red blood  
cell count was increased in groups C, D, and E 
rats. Group F rats, administered with a high 
dose of Justicia carnea, showed reduced RBC 
(6.3 ± 0.1) compared with the negative control 
(7.3 ± 0.9). The mean differences were statisti-
cally insignificant at P<0.05. Group B rats (13.7 
± 0.6) were administered with hematinic, Group 
C (13.2 ± 0.5), and Group D (13.45 ± 0.3) we- 
re administered with low and high doses of 
Jatropha curcas, and Group E (13.1 ± 1.2), 
administered with a low dose of J. carnea, 
showed an increase in hemoglobin concentra-
tion compared with the negative control. Group 
F, administered with a high dose of Justicia car-
nea, showed a reduced hemoglobin concentra-
tion. Packed cell volume was increased in 
group B rats (13.7 ± 0.6), group C rats (43.5 ± 
0.5), and group D rats (47.5 ± 1.5) compared 
with group A rats (41.0 ± 5.0), while groups  
E and F administered with Justicia carnea  
(high and low doses) showed reduced packed 
cell volume compared with group A. Jatropha 

P<0.05 when compared with the group. The 
mean concentration in lymphocytes shows an 
increased count and decrease in neutrophils 
and monocytes in both extracts compared with 
the negative control (See Table 1). 

Effects of hydroethanolic leaf extracts on 
bleeding time and prothrombin time 

Rats in Group B administered with 0.02 ml/kg 
body weight of hematinic showed reduced 
bleeding time when compared with group A 
(negative control) rats. The mean differences 
between groups A and B were not statistically 
significant (21.46 ± 5.4 versus 14.91 ± 1.3) in 
groups A and B, respectively. Group C (1000 
mg/kg of J. curcas), Group E (1000 mg/kg of  
J. carnea), and Group F (1500 mg/kg of J. car-
nea) showed reduced bleeding time. Group D 
rats (1500 mg/kg of Jatropha curcas) showed 
an increased bleeding time. Prothrombin time 
values were increased in Group A (22.5 ± 0.5) 
rats administered with hematinic, Group C  
rats (33.0 ± 0.0) rats administered with a  
low dose of Jatropha curcas, Group D (32.5 ± 
12.5) rats administered with a high dose of 
Jatropha curcas, Group E (29.0 ± 3.0) rats 
administered with a low dose of Justicia car-
nea; while there was a mild reduction in Group 
F, with high dose of Justicia carnea, compared 
with group A (18.5 ± 0.5) and normal negative 
control. The differences in mean values were 
not statistically significant at P<0.05 as pre-
sented in Figure 5.

Figure 4. The image shows the effect of the hydroethanolic leaf extracts on 
urea and creatinine on the adult rats. The extracts had no significant effect 
on the urea level except upon the group administered with standard drug 
which shows a significant difference. The extracts show a significant differ-
ence in creatinine level. 

curcas shows blood-building 
properties when compared 
with group B rats adminis-
tered with standard hematin-
ic. Group B rats (hematinic) 
and group D rats (high dose of 
Jatropha curcas) all showed 
an increase in mean cell vol-
ume, while others showed a 
reduction in MCV compared 
with the negative control. The 
high dose of Justicia carnea 
showed an increase in plate-
let count in group F (770.5 ± 
97.5), and group D (729 ± 
167.0), and the low dose 
showed a statistically signifi-
cant reduction in platelet 
count (542.5 ± 50.5) at 
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Effect of hydroethanolic leaf extracts on total 
iron binding capacity and serum ferritin 

The leaf extract on total iron binding capacity 
(TIBC) and serum ferritin in adult rats shows an 
increase in TIBC among groups administered 
with plant extract compared with the positive 
control (Group B = 83.0 ± 13.0) and negative 
control (Group A = 84.51 ± 2.5). The mean ± 
standard error of mean for Groups C, D, E, and 
F were 144.0 ± 56.0, 138.5 ± 29.5, 90.5 ± 4.5, 
and 152.5 ± 13.5, respectively. Serum ferri- 
tin for adult rats in the group administered  
with hematinic was reduced (8.4-1.1). Group E, 
administered with a low dose of Justicia carnea 
(5.8 ± 0.3), Groups C and D, administered with 
a low and high dose of Jatropha carnea, and 

unds [12-14]. Due to emerging and re-emerging 
diseases, because of modernization and 
stressful life conditions, people are inclined 
towards the use of herbal products to keep 
various diseases at bay and boost their health 
status. Medicinal plants are believed to be 
important in promoting good health because of 
their nutritive and pharmacological activities 
[15-17]. Therapeutic and toxicological assess-
ment of hydroethanolic leaf extracts of Jatropha 
curcas and Justicia carnea on the biochemis-
try, hematology, and histology of apparently 
healthy rats was investigated.

The leaf extracts show a reduction in body 
weight, except for the high dose of Justicia  
carnea. This may be due to the presence of ber-

Figure 5. The image shows the effect of the hydroethanolic leaf extracts on 
bleeding time, prothrombin time, and activated prothrombin time. Jatropha 
carcus shows a significant difference in bleeding time, prothrombin time, 
and activated prothrombin time. Justicia Carnea showed no effect on the 
coagulation profile.

Group F, administered with a 
high dose of Justicia carnea, 
all showed an increase in 
serum ferritin. The difference 
among groups in total iron 
binding capacity and serum 
ferritin was not statistically 
significant at P<0.05 as pre-
sented in Figure 6.

Discussion

Plants with medicinal capaci-
ty are important targets for 
drug development. Some me- 
dicinal plants are rich sourc- 
es of natural phytochemicals 
with antioxidant activity that 
are mainly phenolic compo- 

Table 1. Effects of hydroethanolic leaf extracts on complete blood count
Parameters Group A Group B Group C Group D Group E Group F
WBC × 103/L 7.2 ± 0.2 9.7 ± 1.3 17.0 ± 0.9 13.6 ± 4.6 20.4 ± 0.4 12.1 ± 1.9 ns
RBC × 1012/L 7.3 ± 0.9 8.1 ± 0.6 7.8 ± 0.2 8.4 ± 0.5 7.4 ± 0.9 6.3 ± 0.1 ns
Hb (g/dl) 11.3 ± 1.2 13.7 ± 0.6 13.2 ± 0.5 13.45 ± 0.3 13.1 ± 1.2 11.45 ± 0.2 ns
PCV 41.0 ± 5.0 47.0 ± 2.0 43.5 ± 0.5 47.5 ± 1.5 40.5 ± 6.5 34.5 ± 0.5 ns
MCV (%) 57.5 ± 0.1 59.1 ± 1.9 56.25 ± 0.1 57.1 ± 1.4 55.6 ± 2.5 54.2 ± 0.4 ns
MCH (Pg) 15.8 ± 0.2 17.1 ± 0.4 17.0 ± 0.4 16.0 ± 0.6 17.7 ± 0.5 17.6 ± 0.1 ns
MCHC (g/dl) 27.4 ± 0.3 28.8 ± 0.3 30.4 ± 0.8 28.0 ± 0.3 31.9 ± 2.3 32.5 ± 0.0 ns
PLT × 1012/L 714.0 ± 1.0 668 ± 91 705.5 ± 205 729 ± 167 542.5 ± 50.5 770.5 ± 97.5 ns
Lymphocytes 77.0 ± 7.0 78.5 ± 10.5 83.5 ± 3.5 79 ± 8.0 82.0 ± 6.0 90.0 ± 0.0 ns
Monocytes 10.0 ± 3.5 6.0 ± 3.0 6.5 ± 1.5 8.0 ± 4.0 9.0 ± 2.0 7.0 ± 1.0 ns
Neutrophils 14 ± 4.0 16.0 ± 8.0 10.0 ± 5.0 13.0 ± 4.0 9.0 ± 4.0 3.0 ± 1.0 ns
Key: Group A = Negative control; Group B = Positive control (haematinic) (0.02 ml/kg); Group C = Low dose of Jatropha curcas 
(1000 mg/kg); Group D = High dose of Jatropha curcas (1500 mg/kg); Group E = Low dose of Justicia carnea (1000 mg/kg); 
Group F = High dose of Justicia carnea (1500 mg/kg). 
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berine, which can suppress adipocyte differen-
tiation mainly by suppressing cAMP response 
element-binding protein (CREB) activity, leading 
to a decrease in CCAAT/enhancing-binding pro-
tein beta (C/EBP)-triggered transcriptional cas-
cades. This study is in line with another study 
[18], which administered high doses of ethanol 
extract of Jatropha curcas (50, 100, and 200 

since kidney damage is the only significant fac-
tor that increases serum creatinine [27]. 
However, a marked increase in serum urea and-
creatinine levels depicts damage to the kidney 
[27] as noted in the study. This indicates 
adverse effects on renal function with use of 
both plants, which is contrary to another report 
[28].

Figure 6. The image shows the effect of the hydroethanolic leaf extracts on 
iron metabolism (total iron binding capacity-TIBC, and serum Iron). TIBC was 
affected by both Jatropha carcus and Justica carnea. The serum iron level 
was affected by Justicia carnea.

mg/kg) orally and intraperito-
neally and had a significant 
reduction in body weight. 
According to the results, the 
reduction in body weight 
might be due to a combina-
tion of some factors, such as 
tannins, which significantly 
reduced food intake [19, 20]. 
This study is also in agree-
ment with other research 
[21], that reported that an 
increase in the intake of 
medicinal herbs among men 
causes a decrease in their 
body weight.

Traditional herbal medicine 
practitioners often administer 
crude preparations without 
regard to their possible ad- 
verse effects [22, 23] and 
therefore there is a need for  
a study of this nature. This 
study revealed that low do- 
ses of Jatropha carcus and 
Justicia carnea caused non-
significant changes in sodium 
ion (Na+), chloride, or bicar-
bonate ions and a reduction 
in potassium ion levels among 
the rats studied. This study is 
not in alignment with other 
work [24-26], which reported 
a significant increase in elec-
trolytes in rats administered 
with a medicinal plant (Vitex 
doniana). Urea and creatinine 
are waste products of protein 
metabolism that need to be 
excreted by the kidney. Urea 
levels can be increased by 
many factors, such as dehy-
dration, antidiuretic drugs, 
and diet, while creatinine is 
more specific to the kidney 

Figure 7. Photomicrograph of heart tissue of adult rat stained with hematoxy-
lin and eosin. ×400 magnifications and scale bar = 50 um. Histology is con-
sistent with the normal histology of the heart. Leaf extract shows nontoxic 
properties at concentration and duration exposed. 
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The currently reported increase in the level of 
alkaline phosphatase agrees with additional 

ing effects. This might be attributed to the fact 
that the extracts may be rich in bioactive con-

Figure 8. Photomicrograph of the kidney tissue of an adult rat. ×400 mag-
nification and scale bar = 50 um. Group F shows acute interstitial nephritis 
while others are consistent with normal histology of the kidney. Conclusion: 
At high concentration, Justica carnea shows renal toxicity. 

Figure 9. Photomicrograph of liver tissue of adult rats stained with hematoxy-
lin and eosin. High concentration of both leaf extracts shows morphological 
changes with inflammatory cell infiltrates while the others show normal his-
tology. ×400 magnification and scale bar = 50 um. Conclusion: Both extracts 
show hepatotoxicity at high concentrations.

research [31, 32] and is con-
trary to the findings of other 
studies [28]. The current 
study shows that high doses 
(crude extracts) of Justicia 
carnea and Jatropha carcus 
(Hospital too far) caused por-
tal and central necrosis of the 
liver. The findings of this study 
are contrary to other work [9] 
that reported the extracts 
have no toxicity potential in 
the liver. Also, [31] more 
research suggests that leaf 
extracts have non-toxic prop-
erties for visceral organs. 
However, this study observed 
that the extracts exhibited a 
non-toxic effect in both the 
lung and heart of experimen-
tal rats, which agrees with 
numerous other studies [8, 
33-36]. Liver enzymes such 
as AST, ALT, and ALP are mar- 
ker enzymes for liver func- 
tion and integrity [29]. These 
enzymes are usually elevated 
in acute hepatotoxicity or mild 
hepatocellular injury but tend 
to decrease with prolonged 
intoxication due to liver dam-
age [29]. When the liver cell 
membrane is damaged, vari-
eties of enzymes normally 
located in the cytosol are re- 
leased into the bloodstream 
[30].

Assessment of hematological 
parameters and coagulation 
profiles can be used to deter-
mine the extent of deleterious 
effects on blood constituents 
[37]. The increased percent-
age of packed cell volume (in 
groups B, C, and D), red blood 
cell count (in groups C, D,  
and E), and hemoglobin con-
centration (in groups B, C, D, 
and E) observed in this stu- 
dy showed that the leaf 
extracts, especially Jatropha 
curcas, exhibit blood-boost-
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stituents that promote the activities of hemato-
poiesis. The presence of antioxidants and phy-
tochemicals like terpenoids and tannins in the 
aqueous extracts may be responsible for the 
hemopoietic-stimulating effects. This agrees 
with research findings which revealed that pro-
phylactic and therapeutic oral administration of 
anti-oxidant supplements of plant extracts sig-
nificantly increased cells of hemopoietic origin 
in animals exposed to potentially lethal doses 
of radiation [38]. Erythrocytes have also been 
found to be protected from oxidative damage 
by flavonoids, tannins, and terpenes [39].

The difference in white blood cell count (WBC) 
between groups C and D (low and high doses of 
Jatropha curcas) and groups E and F (low and 
high doses of Justicia carnea) when compared 
with the negative and positive controls shows 
that the extracts have immune-building proper-
ties such as alkaloids and flavonoids (second-
ary metabolic compounds) that exhibit a wide 
range of biological activities like anti-inflamma-
tory, anti-allergic, anti-microbial activities, pro-
motion of lymphocyte activity, increased ph- 
agocytosis, induction of interferon production, 
and are also toxic against cells of foreign activi-
ties. These activities have been widely studied 

erties. The significant reduction in the bleeding 
time observed in this study shows that both 
extracts possess coagulation properties that 
do not have the potential to improve hemosta-
sis or inhibit platelet aggregation. This agrees 
with the findings of additional research [45], 
which reported that Jatropha extract possess-
es both procoagulant and anticoagulant activi-
ties. It is therefore advisable to be cautious 
when the extracts are used together with anti-
platelet drugs such as aspirin or non-steroidal 
anti-inflammatory drugs (NSAIDs), particularly 
in excessive doses. The increased prothrombin 
time and partial thromboplastin time observed 
in this study, show that the leaf extracts act on 
both the intrinsic and extrinsic pathways and 
inhibit the tissue factor pathway, which relies 
on the presence of factor VII, which in turn 
relies on activation by vitamin K. Hence, 
patients with known bleeding tendencies or 
hemophilia disease are to take into consider-
ation the interaction potential of these plants 
with the natural blood clotting system. The 
presence of warfarin and other vitamin K 
antagonists is known to lead to prolonged PT 
[46-48]. An increase in APTT is indicative that 
the inhibitory effect is via the contact coagula-
tion pathway, as reported in the present study.

Figure 10. Photomicrographs of lung tissue of adult rats stained with hema-
toxylin and eosin. Group A to Group F shows normal histology. ×400 magnifi-
cation, Scale Bar = 50 um. 

for their potential use in the 
elimination and reduction of 
human cancer cell lines [40]. 
Administration of these ex- 
tracts exhibits a stimulatory 
effect on the effector cells of 
the immune system. Immune 
boosters are usually recom-
mended to strengthen and 
harmonize degenerative body 
systems and assist the 
immune system in fighting 
against invading agents such 
as bacteria and viruses [41]. 
The significant reduction of 
the platelet count (thrombo-
cytopenia) observed from this 
study might be due to de- 
creased production of plate-
lets from the bone marrow  
or increased destruction of 
platelets due to an immune 
reaction or infection [42-44]. 

Both plant extracts demon-
strated high coagulation prop-
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Iron in the normal range is necessary for the 
metabolic pathways in the body. The significant 
increase in both serum ferritin and total iron 
binding capacity compared with the positive 
control group shows that the leaf extracts do 
not possess iron-chelating potential. This might 
be due to the absence or inadequate level of 
some secondary metabolites (phenol, flavo-
noid), which have the potential to enhance iron-
chelating activities. Iron chelators can bind 
with metal ions such as calcium and magne-
sium, which are vital ions for living organisms. 
The prolonged use of plant chelators with high 
concentrations may decrease calcium and 
magnesium levels. The increase in total iron 
binding capacity and serum ferritin might also 
be due to the dosage of the leaf extracts and 
the hematinic administered (0.1 ml low dose of 
the extract, 0.2 ml high dose) of the plant and 
0.02 ml of hematinic, respectively. Photomic- 
rographs of the heart tissue of rats stained with 
H&E are shown at ×400 magnification. The his-
tology is consistent with the normal cellular 
anatomy of the heart (see Figure 7). Leaf 
extracts exhibited non-toxic properties at  
different concentrations and durations. Photo- 
micrograph of the histology of the kidneys of 
adult rats stained with H&E are shown at ×400 
magnification. Group F shows acute interstitial 
nephritis, while others are consistent with nor-
mal histology of the kidney (see Figure 8). A 
high dose of Justica carnea shows renal toxici-
ty. Photomicrographs of the liver tissue of adult 
rats stained with H&E are shown at ×400 mag-
nification. High doses of both extracts show 
morphological changes with inflammatory cell 
infiltrates, while the others show normal histol-
ogy (see Figure 9).

Conclusion

Oral administration of Justicia carnea and 
Jatropha carcus crude extracts at high concen-
trations is not safe. Biochemical parameters 
should be monitored regularly in humans ex- 
posed to both plants. Jatropha carcus and 
Justicia carnea contain flavonoids and alka-
loids that are non-toxic to the lungs and heart 
tissues. However, serious caution about the 
dose should be taken into consideration when 
using these herbal remedies. The findings of 
this study also indicate that the aqueous 
extracts of Jatropha curcas and Justicia carnea 
possess blood-boosting and replenishing prop-

erties, and this validates claims by local con-
sumers that they possess anti-anemic effects 
that boost blood levels in anemic patients  
and pregnant women and replenish blood loss 
via menstruation when consumed in an ade-
quate amount. However, visceral organs like 
the liver and kidney should be monitored during 
administration.
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