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The Center for Complementary and Alternative Medicine 

(CAM) in the US classified CAM into five categories among 
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INTRODUCTION which include biologically based therapies (herbs, foods, 
vitamins, and other dietary supplements, including natural 
products such as shark cartilage). CAM is defined by the 
National Institute of Health as a group of diverse medical 
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ABSTRACT
Background: The use of Carica papaya leaves for medicines and food in our rural areas is rampant, this is 
due to its availability and testimonies of its efficacy. Objective: This study was aimed at investigating the 
activities of C. papaya on the histo-architecture of some organs. Materials and Methods: About 20 Wistar 
rats were randomly divided into 4 groups of 5 each and received tap water, 2.5, 5, and 7.5 g/kg of ethanolic 
extract of C. papaya PO once a day for 14 days after which biochemical analyses was performed on the blood 
samples. The tissues were examined histologically. Results: Albumin was significantly increased (37.6 ± 2.70) 
in Group B (5 mg/kg) when compared with the control (32.4 ± 2.30). AST decreased significantly in all the 
treatment groups (68 ± 1.58, 87.4 ± 403, and 89 ± 1.58) when compared with the control (93.6 ± 1.14). 
ALT decreased in all groups but was significant in Group C (7.5 mg/kg) 22.8 ± 2.16 when compared with the 
control (30 ± 2.12). Urea decreased significantly in all the groups (3.34 ± 0.11, 3.78 ± 0.50, and 3.36 ± 0.28), 
creatinine decreased significantly in Group B (35.4 ± 2.79) when compared to their controls (4.52 ± 0.37 
and 50.8 ± 6.37), respectively. Na+ and K+ significantly decreased in Groups C and B, respectively; there 
was no significant difference in other groups and electrolytes. There was increased level of both packed 
cell volume and hemoglobin significantly. Histologically, there were no tissue alterations in all the treatment 
groups.  Conclusion: Complementary and alternative medicine is fast gaining popularity; this necessitates 
swift research on various dose ranges.
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and health care systems, practices, and products that are not 
presently considered to be part of conventional medicine [1-4].

The use of plants for medicine in the world predates written 
history. It was recorded that the ancient Egyptian medicine of 
100 BC was basically herbs [5]. The use of CAM and traditional 
medicine (TM) varies widely between and within countries, in 
developing nations; TM is the major source of health care [6].

Carica papaya leaf is one of the herbs that has been in use, and 
there have been different reports on its origin [7] involving most 
countries of Africa, Asia, and America. It belongs to the family 
of Caricaceae and is primarily cultivated for the importance 
of its fruit and leaves [8,9]. Its leaves contain crude protein, 
carbohydrate, crude fiber, Ca, Mg, and Fe [10], it is a source of 
carotenoids, vitamin C, thiamine, riboflavin, niacin, vitamin B6, 
and vitamin K [11]. Phytochemical analysis of C. papaya leaf 
revealed the presence of phenols, alkaloids, steroids, glycosides, 
saponins, flavonoids, and tannins [12]. It has been reported to 
be of great medicinal value in the treatment of several diseases 
which includes tumor [13], colic, beriberi, asthma [14], malaria, 
fever, antidiabetic, antidiabetic wound healing, and anticancer 
activities [15-22].

MATERIALS AND METHODS

Collection and Ethanolic Extraction of C. papaya Leaves

The leaves of C. papaya were obtained from the premises of the 
School of Health Science and Technology, Port Harcourt, located 
between Latitude 4°45’N and Latitude 4°55’N, and Longitude 
6°55’E and Longitude 7°05’E in Rivers State, Nigeria. The leaves 
were dried and pulverized. The powered material was extracted 
in 95% ethanol for 48 h, filtered and concentrated using a 
regulated water bath. The extract obtained was reconstituted 
with water to give the required dosage of 2.5.5, and 7.5 mg/kg 
body weight.

Experimental Animals

Twenty Wistar rats were obtained from the animal house of 
Nnamdi Azikiwe University, Nnewi Campus, Anambra State 
and kept in the School of Health Science and Technology, Port 
Harcourt. The animals were acclimatized for 7 days in cages 
under standard laboratory conditions of 27 ± 2°C, relative 
humidity 50 ± 15%, and normal photo period (12 h dark/12 h 
light).

Experimental Design

The animals were divided into four groups of five rats each, and 
the extract was administered once per day PO for 14 days as 
follows. They also had normal feeds and water regularly.

Control group: Received water.
Group A: Received 2.5 mg/kg of C. papaya extract.
Group B: Received 5 mg/kg of C. papaya extract.
Group C: Received 7.5 mg/kg of C. papaya extract.

Serum Analysis

Blood samples obtained from the rats were kept in a plain vial 
and centrifuged at 5000 rpm for 10 min at room temperature 
to obtain serum. Serum alanine aminotransferase (ALT), 
aspartate aminotransferase (AST), albumin, total bilirubin, 
urea, creatinine, and electrolytes were determined using 
standard methods.

Packed Cell Volume (PCV) and Hemoglobin (Hb)

Blood was collected into ethylenediaminetetraacetic acid vial 
for the analysis of PCV and Hb using standard method.

Tissue Preparation for Microscopy

The respective organs were dissected and fixed in 10% formal 
saline. They were processed by dehydrating in ascending 
grades of alcohol followed by impregnation and embedding 
in paraffin wax. Paraffin sections were cut at 5 μm thickness 
and stained with hematoxylin and eosin (H and E) for general 
tissue architecture.

Statistical Analysis

Data were analyzed using one-way Analysis of Variance 
(ANOVA), and group means were compared using the Dunnett’s 
Multiple Comparison Test using GraphPad Prism® software 
Version 5.01. P < 0.05 were considered statistically significant.

The research was conducted in line with the animal research: 
Reporting in vivo experiments (ARRIVE) guidelines [23].

RESULT

Biochemical Analysis

In evaluating the liver function biochemically, there was 
no significant difference in total bilirubin when compared 
the treatment groups (5 ± 2.12; 5 ± 0.17; and 5 ± 1.41, 
respectively), when compared with the control (5 ± 2.82). 
There was increased albumin and was found to be statistically 
significant (P < 0.05) (37.6 ± 2.70) in Group B (5 mg/kg) 
when compared with the control (32.4 ± 2.30). AST decreased 
significantly in all the treatment groups (68 ± 1.58, 87.4 ± 403, 
and 89 ± 1.58) when compared with the control (93.6 ± 1.14). 
ALT decreased in all the groups but was significant in Group C 
(7.5 mg/kg) 22.8 ± 2.16 when compared with the control 
(30 ± 2.12) as seen in Table 1. Two kidney function markers 
(urea and creatinine) were analyzed and urea decreased 
significantly in all the groups (3.34 ± 0.11, 3.78 ± 0.50, and 
3.36 ± 0.28), whereas creatinine decreased in Group C (50.4 
± 5.68) but was statistically significant (P < 0.05) in Group B 
(35.4 ± 2.79) when compared to their controls (4.52 ± 0.37 and 
50.8 ± 6.37), respectively, as illustrated in Table 2. In Table 3, 
electrolyte analysis (Na+, K+, HCO3

–, Cl–, and AG) Na+ and K+ 
significantly decreased in Groups C and B, respectively; there 
was no significant difference in other groups and electrolytes.
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PCV and Hb

The PCV of the animals increased in all the groups (36 ± 2.54, 
38 ± 3, and 44.4 ± 2.30) and was statistically significant 
in Group C (44.4 ± 2.30) when compared to the control 
(34 ± 3.16) [Figure 1]. Similarly, the Hb also increased in all 
the groups (12.00 ± 0.863, 12.68 ± 0.8438, and 14.80 ± 0.7714) 
and was significant in Group C (14.80 ± 0.7714) too when 
compared to the control (11.34 ± 1.060). This is illustrated 
in Figure 2.

Histological Analysis

Photomicrographs of liver Slides 1 and 2 (control) show 
normal portal triad with well-radiating hepatocytes and 
sinusoid [Figure 3]. Groups A-D also display normal central 
vein, hepatocyte, and sinusoid. Figure 4 photomicrograph of 
kidney, Slides 1 and 2 (control) with normal renal corpuscle 
and proximal convoluted tubules. Figure 5 photomicrograph 
of heart, Slides 1 and 2 (control) with normal myocardium and 
well-branching fibers with nuclei. There were no histological 
differences between the experimental groups [Slides 3-8 of 
Figures 3-5] when compared with the control slides.

DISCUSSION

Histologically, the liver is made up of lobules, which are 
hexagonal in shape; the main functional cell of the liver 
is the hepatocyte. These cells are in a thin plate separated 
by fine vascular sinusoids through which blood flows. The 
portal vein, hepatic artery, and bile duct (portal triads) 
travel together through the liver parenchyma. Each of the 
liver lobules has a central vein, which drains the lobule. The 
liver which detoxifies drugs and chemicals in the body is also 
responsible for fat metabolism, carbohydrate metabolism, 
protein metabolism, storage, intermediary metabolism, and 
secretion [24]. Our results revealed no visible alteration in the 
liver using the light microscope [Figure 3], which is similar 
to the researches of Zakiah et al. [25] and Umana et al. [26] 
where they reported normal histology of the liver following 
administration of C. papaya leaf and seed extract, respectively. 
The histology result of the liver in this research corroborates 
with the liver function biochemical (bilirubin, AST, and 
ALT) analysis [Table 1], where there was no significant 
difference in total bilirubin of treatment groups (5 ± 2.12, 
5 ± 0.17, and 5 ± 1.41, respectively), when compared with 
the control (5 ± 2.82). The nonsignificant decrease of serum 

Table 1: Liver function analysis
Parameter Control Group A 

(2.5 mg/kg)
Group B 

(5 mg/kg)
Group C 

(7.5 mg/kg)

Total 
Bilirubin

5±2.82 5±2.12 5±0.17 5±1.41

Albumin 32.4±2.30 31.6±1.14 37.6±2.70** 31.4±1.14
AST 93.6±1.14 68±1.58*** 87.4±4.03** 89±1.58*
ALT 30±2.12 27.4±4.82 28±2.91 22.8±2.16*

Each value represents the mean±standard deviation, values are statistically 
different from control (* p < 0.05, **p <0.01 and *** p<0.001) 
One-way Analysis of Variance (ANOVA)+Tukey-Kramer multicomparison test, 
AST: Aspartate aminotransferase, ALT: Alanine aminotransferase

Table 2: Serum urea and creatinine analysis
Parameter Control Group A

(2.5 mg/kg)
Group B

(5 mg/kg)
Group C

(7.5 mg/kg)

Urea 4.52±0.37 3.34±0.11*** 3.78±0.50* 3.36±0.28***
Creatinine 50.8±6.37 51.8±0.83 35.4±2.79*** 50.4±5.68

Each value represents the mean±standard deviation, values are statistically 
different from control (* p < 0.05, **p <0.01 and *** p<0.001) 
One-way Analysis of Variance (ANOVA)+Tukey-kramer multicomparison test

Figure 1: Packed cell volume.  Each value represents the mean ± 
standard deviation, values are statistically different from control at 
P < 0.05*** 0.0001 One-way Analysis of Variance + Tukey-Kramer 
multicomparison test

Figure 2: Determination of hemoglobin. Each value represents the 
mean ± standard deviation, values are statistically different from control 
at P < 0.05*** 0.0001 One-way Analysis of Variance + Tukey-Kramer 
multicomparison test

Table 3: Electrolyte analysis
Parameter Control Group A

(2.5 mg/kg)
Group B

(5 mg/kg)
Group C

(7.5 mg/kg)

Na+ 137.6±2.88 135.8±0.83 138±2.91 132.8±2.16*
K+ 7.8±0.46 6.14±0.11*** 8.18±0.24 7.64±0.23
Cl– 103±1.93 - 103.4±2.50 98.2±2.28
HCO3

– 14.2±2.86 14.1±0.54 12.8±2.16 15.2±2.16
Ag+ 23.8±9.28 20.4±1.14 21.8±3.76 20.4±4.33

Each value represents the mean±standard deviation, values are statistically 
different from control (* p < 0.05, **p <0.01 and *** p<0.001)
One-way Analysis of Variance (ANOVA)+Tukey-Kramer multicomparison test
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total bilirubin is probably not of clinical significance, unlike 
its increase, which is an indication of hepatocellular damage. 
In the same vein, the significant decrease of AST in all the 
treatment groups (68 ± 1.58, 87.4 ± 403, and 89 ± 1.58) 
when compared with the control (93.6 ± 1.14) and ALT which 
decreased in all the groups though significant in only Group C 
(22.8 ± 2.16) when compared with the control (30 ± 2.12) is 
an indication of hepatoprotective activity of C. papaya leaf 
extract. This agrees with the report by Aashish et al. [27] where 
the activity of C. papaya leaf was evident by the significant 
reduction in the levels of all serum markers. Increased levels of 
the two parameters are indicative of necrosis of hepatocytes, 
myocardial cells, erythrocytes, or skeletal muscle cells [28-30]. 
The glomeruli and tubules (nephron) are the basic functional 
unit of the kidney playing a role in excretion of waste products, 
elimination of foreign substances, regulation of water, and 
control of most compounds among others. Urea and creatinine 
were analyzed to ascertain the integrity of kidney function; 
urea decreased significantly in all the groups (3.34 ± 0.11, 
3.78 ± 0.50, and 3.36 ± 0.28), while creatinine decreased 
in Group C (50.4 ± 5.68) but was statistically significant 
in Group B (35.4 ± 2.79) when compared to their controls 
(4.52 ± 0.37 and 50.8 ± 6.37), respectively [Table 2] [31]. 
Increase in serum urea and creatinine has been reported as an 

indication of renal impairment [28]. The reduction of the two 
parameters [Table 2] in this research is a pointer of normal 
renal function, this in evident in the photomicrograph of the 
kidney [Figure 4] where there was no histological distortion 
seen. This is in agreement with the research of Zakiah 
et al. [25] who report no effect on the kidney treated with C. 
papaya leaves and also the work of Tarkang et al. [32] where 
aqueous extract of the leaves of C. papaya treated for 28 and 
90 days did not show any abnormality in renal parameters and 
liver enzymes. The leaves of C. papaya have been reported 
to be blood booster for the body [33], and also Claude and 
Paule [34] reported that the presence of iron in C. papaya 
leaves is an indication of its antianemic activity. These reports 
concur with this present study which is evidence in the PCV 
(36 ± 2.54, 38 ± 3, and 44.4 ± 2.30) and Hb (12.00 ± 0.863, 
12.68 ± 0.8438, and 14.80 ± 0.7714) of the animals treated 
with C. papaya leaves increased in all the groups and was 
statistically significant in Group C of both PCV and Hb (44.4 
± 2.30 and 14.80 ± 0.7714), respectively, when compared to 
their controls (34 ± 3.16 and 11.34 ± 1.060) [Figures 1 and 
2]. In the same vein, Claude and Paule [34] and Ayoola and 

Figure 3: Photomicrograph of liver: Slide 1 and 2 controls (CNT) 
with normal portal triad (PT) with well-radiating hepatocyte (dash 
arrow) and sinusoid (dot arrow). Group A to D also displays normal 
central vein, hepatocyte, and sinusoid. There are no histological 
differences between in the experimental groups (Slides 3-8) when 
compared with the control group (Slides 1 and 2). H and E, ×100 and 
×400

Figure 4: Photomicrograph of kidney Slides 1 and 2 controls 
(CNT) with normal renal corpuscle (RC) formed by the glomerulus 
(G) with well circumscribed Bowman’s capsule (BC). A space 
that demarcates glomerulus (G) from the Bowman’s capsule 
(BC), the Bowman’s space (BS) is visible. The proximal 
convoluted tubules (PCT), it is simple cuboida epithelium (SCE). 
Simple squamous epithelium (dash arrow) and Podocytes (dot 
arrow) are all normal. There are no histological differences between 
in the experimental groups (Slides 3-8) when compared with the 
control group (Slides 1 and 2). H and E ×100 and ×400
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Adeyeye [13] also stated that presence of minerals such as 
Mg, K, Ca, Mn, Na, and Fe in C. papaya leaves indicate its 
usefulness in the functioning of the heart. The histological 
assessment of the heart in this research show normal 
histological features when examined with the light microscope 
[Figure 5]. This is similar to the result of Oduola et al. [35] 
where they reported that all tissues examined (normal and 
experimental) were essentially normal.

CONCLUSION

This basic research tilts toward the safety of C. papaya leaves 
as evident in various results. Its uses for many generations also 
attest to this, despite the various reports of its revisable and 
irreversible danger in some parts of the body. However, molecular 
analysis to ascertain the level of safety is strongly recommended.
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