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Abstract
Background: Moringa oleifera, otherwise referred to as a miracle tree, has been used in the treatment of numerous diseases. Moringa has
been the subject of intensive scientific research; however, there has been scant information on its sub‑acute effect on the kidneys. This work
was done to investigate the histological and biochemical effect of M. oleifera on the liver and lungs of adult Wistar rats. Twenty‑eight adult
healthy rats were used for this study. The rats were divided into four groups of seven per group and fed with pellets and water ad libitum.
Group A served as the control, Group B was fed with 500 mg/kg of ethanolic extract of Moringa leaf, Group C with 1000 mg/kg, while
Group D with 1500 mg/kg body weight. Methods: Doses were administered once daily using oral gavage for 28 days. Before the time of
sacrificing the animals, blood samples were collected into plain test tubes and the animals anesthetized before sacrifice. Necropsy was performed
and the tissues (liver and lungs) processed and stained using hematoxylin and eosin staining techniques. Some liver enzymes (aspartate
aminotransferase [AST], alanine aminotransferase, alkaline phosphatase) and albumin were analyzed. Results: There were significant
increases in AST and albumin in the 1000 mg/kg (19.50 ± 2.32, P = 0.036 and39.18 ± 8.56, P = 0.041) and 1500 mg/kg (26.55 ± 3.81,
P = 0.021 and 46.75 ± 8.57, P = 0.021), respectively, in the treated animals when compared with the control (21.47 ± 16.33 and 4.54 ± 1.09).
Histoarchitecture of the liver showed vascular congestion in the 1500 mg/kg treated rats which is indicative of congestive hepatopathy. There
was no noticeable structural damage on the lungs. Conclusion: The result showed that M. oleifera may be toxic to the liver at concentrations
higher than 1000 mg/kg.
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Introduction
Moringa oleifera (MO) is a tropical plant belonging to the
family of Moringaceae. It is the most widely cultivated
species of the family and is believed to be a native of the
Sub‑Himalayan tracts of India, Pakistan, Bangladesh, and
Afghanistan.[1] It is known by several common names including
drumstick tree, Moringa, horseradish tree, ben oil tree, to
mention but a few.[2] It is now cultivated across the tropical
belt.[3] Viable and flourishing in all ecological zones in Nigeria,
all parts of the MO plant have been proven useful in nutrition,
medicine, water treatment, and a host of human endeavors.[4,5]
MO grows across Nigeria and is known by local names that
vary between ethnic groups.[5] It is called Zogale, Zogale
gandi and Bagaruwar makka (Hausa), Ewe igbale and Idagbo
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monoye (Yoruba), Ikwa oyibo (Igbo), and Kabi (Kilba).[6] It
is also known as Haakoobisii (Mumuye), Jeghlegede (Tiv),
Gegeredi (Idoma), and Gelgedi (Igala).[7] This study was
carried out to investigate the structural and biochemical effect
of MO on the liver and lungs of rats.
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Methods
This work was done using 28 adult healthy Wistar rats which
were between 11 and 12 weeks of age having a weight range
between 210 and 240 g. The rats were divided into four groups
of seven rats in each group and were allowed to acclimatize
for 2 weeks and fed with standard Pfizer‑branded rodent feed
obtained from Livestock Feed, Nigeria Ltd. ad libitum, and
water was available to the rats in water bottles of the downspout
type (drinking nozzle facing downward). The acute toxicity
test of the ethanolic extracts of MO showed that no deaths
were recorded in rats up to 4500 mg/kg body weight of the
extracts The rats were also fed with Moringa extract at different
concentrations: Group A: Served as the control, Group B:
500 mg/kg, Group C: 1000 mg/kg and Group D: 1500 mg/kg
(which represented one third of the LD50); Group A were only fed
with their normal food and water The doses were administered
once daily using oral gavage for 28 days at the end of the animals
were anesthetized with chloroform, while blood samples were
collected through cardiac puncture into plain bottles using
21‑gauge (21G) needles mounted on a 5‑ml syringe. Necropsy
was done and the liver and lung tissues were excised and fixed in
10% formal saline for histological evaluation. Ethics committee
approval number “EC61600” date “14th May 2018”

Results
The values from the findings presented in Table 1
showed significant (P < 0.05) increases in the level of
malondialdehyde (MDA) in a dose‑dependent fashion
detected at 1000 and 1500 mg/kg of the treated rats.
However, there were significant (P < 0.05) decreases in
the enzymatic activities of superoxide dismutase (SOD),
glutathione (GSH) at 1000 and 1500 mg/kg of the treated
rats while catalase (CAT) was significantly reduced at
1500 mg/kg of the treated rats. There was however no
significant (P > 0.05) difference in SOD, GSH, and CAT
activities and MDA level of the eviscerated lung tissues
when compared with the control [Table 2].
Results from the findings on liver markers aspartate
aminotransferase (AST) and alkaline phosphatase
(ALP) [Table 3] in the various test groups showed
some obvious increase as compared to the control
group; these differences were statistically significant for
AST (19.50 ± 2.32, P = 0.036 and 26.55 ± 3.81, 0.021)
in the 1000 and 1500 mg/kg treated rats, respectively,
when compared with the control and ALP (71.00 ± 23.06,
P = 0.023) was significant in the 1500 mg/kg of the
treated rats when compared with the control. There was
also statistical significant effect of Moringa leaf extract
on albumin (39.18 ± 8.56, P = 0.041 and 46.75 ± 8.57,
P = 0.021) in the 1000 and 1500 mg/kg treated rats,
respectively, when compared with the control.

Histological findings

The histological findings of the liver shows the photomicrograph
of a 1500mg/kg treated liver tissue [Figure 1] with
58

Table 1: Effect of extract on the liver oxidative status of
treated animals
Oxidative stress biomarkers of the liver
MDA
(nmol/g)

GSH
(ug/ml)

SOD
(ug/ml)

CAT
(ug/ml)

Control
0.81±0.02
5.32±0.03
3.10±0.02
0.54±0.004
500 mg/kg
0.86±0.01
5.30±0.02
3.02±0.02
0.54±0.002
1000 mg/kg
0.92±0.01a
4.98±0.03b
2.94±0.02b
0.52±0.003
1500 mg/kg
1.02±0.01a
4.81±0.02b
2.87±0.02b
0.48±0.003b
Result expressed as mean±SD. aSignificant increase, bSignificant decrease
(P<0.05) compared with control, n=7 per group. SD: Standard deviation,
MDA: Malondialdehyde, GSH: Glutathione, SOD: Superoxide dismutase,
CAT: Catalase

Table 2: Effect of extract on the lungs oxidative status of
treated animals
Oxidative stress biomarkers of the lungs
MDA
(nmol/g)

GSH
(ug/ml)

SOD
(ug/ml)

CAT
(ug/ml)

Control
0.84±0.02
5.36±0.03
3.08±0.02
0.56±0.004
500 mg/kg
0.85±0.01
5.33±0.02
3.08±0.01
0.54±0.003
1000 mg/kg
0.82±0.01
5.37±0.02
3.09±0.02
0.55±0.005
1500 mg/kg
0.84±0.01
5.35±0.02
3.04±0.02
0.57±0.003
Result expressed as mean±SD, n=7 per group. SD: Standard deviation,
MDA: Malondialdehyde, GSH: Glutathione, SOD: Superoxide dismutase,
CAT: Catalase

morphological alterations, indicative of congestive hepatopathy
and the photomicrograph of a liver tissue control with normal
cytoarchitecture [Figure 2].
The histological findings of the lungs shows the photomicrograph
of a lung tissue control [Figure 3] and the photomicrograph
of a 1500mg/kg treated lung tissue [Figure 4], both having
normal cytoarchitecture.

Discussion
The values from the findings on liver markers AST and ALP
in the various test groups showed some obvious increase
as compared to the control group, these differences were
statistically significant for AST (19.50 ± 2.32, P = 0.036 and
26.55 ± 3.81, P = 0.021) in the 1000 mg/kg and 1500 mg/kg
treated rats, respectively, when compared with the control
and ALP (71.00 ± 23.06, P = 0.023) was significant in
the 1500 mg/kg of the treated rats when compared with
the control. There was also statistical significant effect of
Moringa leaf extract on albumin (39.18 ± 8.56, P = 0.041 and
46.75 ± 8.57, P = 0.021) in the 1000 and 1500 mg/kg treated
rats, respectively, when compared with the control. This is not
consistent with the findings of Thompson (2013) who claimed
the nonsignificant (P > 0.05) effect of diet on AST, alanine
aminotransferase, and ALP is an indication that the treatments
have no untoward effect on rats.
The examined liver tissues [Figure 1] showed morphological
alterations, indicative of congestive hepatopathy. These
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Table 3: Result of the effect of extract on liver parameters of Wistar rats
Parameters

n

Control

1000 mg/kg Mean (±SD)

P

1500 mg/kg Mean (±SD)

AST
7
7.36±2.22#
19.50±2.32
0.036*
26.55±3.81
ALT
7
5.62±1.50#
9.03±1.56
0.261
10.60±2.19
ALP
7
57.96±23.61#
66.75±23.44
0.097
71.00±23.06
Albumin
7
33.75±8.44#
39.18±8.56
0.041*
46.75±8.57
#
Result expressed as Mean±SD. dependent variable, *significance compared to control at P<0.05, N: Number of rats. SD: Standard deviation

Figure 1: Photomicrograph of 1500 mg/kg treated kidney tissue showing
crevices (black arrows) and vascular congestion (blank arrow) indicative
of chronic passive congestive hepatopathy (H and E, ×100)

P
0.021*
0.209
0.023*
0.021*

Figure 2: Photomicrograph of control liver tissue showing normal
cytoarchitecture with central vein (arrows) (H and E, ×100)

Figure 3: Photomicrograph of control lung tissue showing normal
cytoarchitecture with normal alveolar walls (black arrow) (H and E, ×100)

Figure 4: Photomicrograph of 1500 mg/kg treated hear t tissue
showing normal cytoarchitecture with normal alveolar walls (black
arrows) (H and E, ×100)

alterations were, however, not seen in the control section
[Figure 2] which had a normal cytoarchitecture with central veins.
Several research reports have also shown similar patterns.[8‑10]

leaf contains specific anticancer (active for the lung) agent
but these studies used much lower dosages to obtain their
findings.[12,13]

Histological findings on the lung tissues [Figures 3 and 4]
showed no distinct cytoarchitectural distortion. Only a few
publications have reported the effects of Moringa leaf extracts
on the lung; however, the antiproliferative effects of Moringa
leaf extract against alveolar epithelial cell cancer was reported
by Tiloke et al.[11] Dany et al. and Jung also suggested that the

Conclusions
Although the consumption of different parts of MO including
the leaves for various purposes has been widely accepted, MO
leaf extract was found to cause a significant increase in AST
and ALP. The histoarchitecture of the liver showed distortions.
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The result showed that MO is toxic to the liver at concentrations
higher than 1000 mg/kg.
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