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Moringa oleifera has gained popularity especially in recent times due to 
several publications reporting various nutritional and health benefits of 
the plant; though it is important to note that most investigations on this 
plant are basic and the reports would require proper trials to evaluate the 
exact benefits to human health. This investigation was an attempt to 
investigate the effects of ethanolic Moringa oleifera leaf extract on the 
histology of vital body tissues. The rationale is that histological 
observations would provide a more reliable and consistent picture of the 
effects produced by the interactions of the phytochemicals with the body 
cells and tissue. It may be helpful in observing the possible toxicological 
effects on body tissues or on the other hand, the positive effects on the 
body tissues. A total of twelve Wistar rats (n=12) were used for the 
investigation; divided in two groups of Control (A) and Treated (B). A 
daily dosage of 200mg/kg body weight of ethanolic moringa leaf extract 
was administered orally to the treated Group B for 28 days. All animals 
were fed ad libitum. Animals were sacrificed by cervical dislocation. The 
tissues were excised and processed using routine haematoxylin and 
Eosin staining techniques. Photomicrographs were taken with the aid of 
the Accuscope Photomicrographic at suitable magnifications. Analysis 
of each tissue’s histo-morphology, general histo-architecture and 
cytological structures was critically done. The basis of analyses and 
inferences was clearly defined: whether Moringa oleifera leaf extract 
produced any observable deleterious effects on the tissue [toxicological 
evaluation]; or whether its effects would improve the tissue’s histological 
architecture especially in manners that can produce improvement in 
physiological conditions of the individual tissue or general body health 
[medicinal and nutritional properties]. Extract produced positive effects 
in most tissues except in the testis and epididymis where the effects 
were anti-fertility. Various tissues benefitted from the positive effects to 
various extents. 
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INTRODUCTION 
 
There are several publications, reporting the various 
benefits of Moringa oleifera leaf and other parts of the 
plant. It is however important to note that there is the 
need for more specific reports, especially considering the 
scope of the research activities leading to the presented 
results. While the plant shows huge potentials to alleviate 

hunger and provide herbal and plant-derived medicinal 
products, especially for the developing nations; it is 
important to establish the primary effects of the leaf 
phytochemicals’ activities and interactions with the body 
tissues cum organs. In other words, toxicological 
research efforts would do well to first establish the safety  



 
 
 
 
of consumption of the plant products and to the various 
extents; as this will be vital to the establishment of the 
use of the plant’s products as standard nutritional 
supplements and natural or bio-medicinal products. To 
this end, we employed histological methods to evaluate 
the effects of moringa leaf extracts on vital body tissue-
organs. 

The rationale is that histological methods of 
observations would provide a more reliable and 
consistent picture of the effects produced by the 
interactions of the phytochemicals with the body cells and 
tissue better than in vitro tests and analysis of the highly 
dynamic biochemical activities as contained in extracted 
tissue fluids. Also, the use of Histological methods of 
assessment of moringa leaf extract effects on body 
tissues is important because literatures are comparatively 
scarce on such methods of investigation of the plant’s 
extracts’ effects. 

Few publications have reported some of the specific 
effects of Moringa oleifera leaf extract on the some body 
tissues or organs. The cerebroprotective effect of 
moringa oleifera against focal ischemic stroke has been 
reported (Woranan et al., 2013). Chatchada et al., (2013) 
reported that moringa leaf extract was neuroprotectant 
when administered to animal Models of Age-Related 
Dementia when their hippocampus was observed.  It was 
also reported that Lyophilized hydroalcoholic extract of M. 
oleifera showed myocardial preservative effect in 
isoproterenol (ISP)-induced model of myocardial 
infarction (Nandave, 2009). The report of Ouédraogo 
(2013) in their efforts to evaluate the protective effect of 
Moringa oleifera leaf extract against gentamicin-induced 
nephrotoxicity in rabbits stated that histological 
preparations of the kidney of intoxicated animals treated 
with moringa leaf extract exhibited reparative tendencies. 
Moringa oleifera ethanolic leaf extract reportedly have 
hepatoprotective abilities in various induced conditions 
such as using diclofenac (Hamza, 2007); acetaminophen 
(Fakurazi  et al., 2008) antitubercular drug (Pari and 
Kumar, 2002) and carbon tetrachloride (Selvakumar and 
Natarajan, 2008) . Awodele et al., (2012) estimated the 
LD(50) for aqueous extract of moringa leaf and tested 
various dosages of extract on the sperm, haematological 
and biochemical parameters as well as histopathological 
preparations; and they concluded that orally administered 
moringa leaf extract at their estimated sub-lethal dosages 
were relatively safe for tested body organs.  

The aim of this particular investigation was to observe 
the effects of Moringa oleifera leaf extract on the 
histological architecture on a dozen vital tissues of the 
body. 
 
 
MATERIALS AND METHODS 
 
Twelve male Wistar rats (n=12) were used for the 
investigation. They were divided in two groups of Control  

 
 
 
 
(A) and Treated (B). A daily dosage of 200mg/kg body 
weight of ethanolic moringa leaf extract was administered 
orally to the treated Group B for 28 days. All animals 
were fed ad libitum. Animals were sacrificed by cervical 
dislocation. The tissues were excised and processed 
using routine haematoxylin and eosin staining 
techniques. Analysis of tissues was done using 
qualitative methods with emphasis laid on histo-
morphology, general histo-architecture and cytological 
structures features of the prepared specimen.  
 
 
RESULTS AND DISCUSSION  
 
Bone Marrow 
 
The bone marrow tissue of the Group A animals [Control] 
is being illustrated as photomicrographs A1 and A2 
(Figure 1); the cellular elements are observable [BMC]. 
Photomicrographs B1 and B2 are photomicrographs of the 
Group B animals administered moringa oleifera extract- 
the cellular elements are also observable (BMC). In both 
Groups (A and B), the cells appear relatively normal, and 
there are no sign to suggest anomalies especially in the 
untreated Group. In both sets of photomicrographs, the 
extracellular materials are abundant and well distributed. 
There is not enough evidence to suggest that moringa 
leaf extract has improved the physiological condition of 
the  bone marrow from the photomicrographs; a 
deducible fact however, is that the administration of 
Moringa oleifera leaf extract has not produced any 
observable deleterious effects on the bone marrow tissue 
in the models employed in this investigation. This strongly 
suggests that the use of the extract would not 
compromise vital functions of the active bone marrow 
which primarily would include haematopoiesis. The report 
of Adedapo et al., (2009) showed dose pended 
responses of haematological parameters to moringa 
extract ingestion; however at 400 mg/kg-bw significant 
increase in packed cell volume (PCV) was recorded; this 
could be an indication of a positive effect.         
 
 
Brain Cerebrum 
 
The cerebral cortices of the experimental animals are 
illustrated at various magnifications in Figure 2; the 
control Group A cortex is illustrated at various 
magnifications in A1, A2 and A3. Figure 2- A1 illustrates 
the cross section of the cerebral cortex in an attempt to 
observe the general organisation and arrangement of 
neurons and other supportive structures across the 
cortical layers [though this could only be effectively done 
at such low magnification]. Figure 2- A2 and A3 are larger 
illustrations of the cerebral cortex of the Group A models- 
deeper and superficial layers respectively. Neurons                
are clearly observable as well as  the glia in  their various  



 
 
 
 

 
 

Figure 1. Photomicrograph of the bone marrow of experimental animals; A1 and A2 are illustrations of the 
Control Group A bone marrow cells at X160 and X640. Bone marrow cells are identifiable; B1 and B2 are 
photomicrographs of the Group B administered moringa leaf extract at X160 and X640; bone marrow elements 
are normal relative to control. (BMC = Bone Marrow Cells). 

 
 

 
 

Figure 2. Photomicrograph of the cerebrum of experimental animals;  A1, A2 and A3 are illustrations of the Control 
Group A cerebral cortex at X160[cross section] X640  deeper layers and X640 (superficial layers). All 
photomicrographs portray features of normal cortex; neurons and glia are identifiable and the neuropil is defined. B1, 
B2, B3 are photomicrographs of the Group B administered Moringa oleifera extract at X160 [cross section]; X640 
[deep layers] and X640 [superficial layers]; histological features are largely normal, there are no features portraying 
tissues damage or much improvement over control. (N=Neuron; A = Astrocyte; O= Oligodendroglia; M= Microglia).  



 
 
 
 

 
 

Figure 3. Photomicrograph of the cerebellar cortex of experimental animals; A1, A2 and A3 are illustrations of the 
Control Group A cerebellar cortex at X160[cross section], X640 [molecular and granular layers and core white 
matter] and X640 [molecular and granular layers]. All photomicrographs portray features of normal cortex; 
cerebellar layers are well defined. B1, B2, and B3 are photomicrographs of the Group B administered Moringa 
oleifera leaf extract at X160[cross section], X640 [molecular and granular layers and white matter core] X640 
[granular and Purkinje cells]; cerebellar cortex layers and elements are well defined. 

 
 

 
 

Figure 4. Photomicrograph of the hippocampus of experimental animals; A1, A2 and A3 are illustrations of the 
Control Group A hippocampus at X160, X160 (cross sections) and X640 (dentate gyrus). All photomicrographs 
portray features of normal cortex; layers and parts of the hippocampus are well defined. B1, B2, B3 are 
photomicrographs of the Group B administered Moringa oleifera leaf extract at X160 (cross sections), X640 and 
X640 [neurons morphology]; there is no evidence of altered cellular morphology or extensive tissue damage. 
(DGM = Dentate Gyrus Molecular Layer; DGP = Dentate Gyrus Polymorphic Layer; DGG = Dentate Gyrus 
Granular Layer; N = Neuron; G = Glia)  



 
 
 
 

 
 

Figure 5. Photomicrograph of the epididymis of experimental animals; A1, A2 and A3 are illustrations of the Control 
Group A epididymis at X160 (cross sections), X640 (epithelium and lumen) and X640 [epithelium and lumen]. All 
photomicrographs portray normal features; epithelium is well defined. B1, B2, B3 are photomicrographs of the 
Group B epididymis of animals administered Moringa oleifera leaf extract at X64 [cross sections], X160 [epithelium 
and lumen] and X640 [epithelium, lumen and tissue debris]; there is observable epithelial disruption and unusual 
debris accumulation within the lumen. (EE = Epididymis Epithelium; L = Lumen; TD = Tissue Debris). 

 
 

 
 

Figure 6. Photomicrograph of the cardiac muscle of experimental animals; A1 and A2 are illustrations of the Control 
Group A cardiac muscle at X160 and X640. Photomicrographs portray features of normal cardiac muscle- cells are 
well defined; B1 and B2 are photomicrographs of the Group B administered Moringa oleifera leaf extract X160 and 
X640; tissues appear normal. (CMC = Cardiac Muscle Cell; CMF = Cardiac Muscle Fibre) 



 
 
 
 

 
 

Figure 7. Photomicrograph of the kidney of experimental animals; A1 and A2 are illustrations of the Control Group 
A kidney at X640 (glomerulus) X640 (renal tubules). All photomicrographs portray features of normal kidney; 
tubules and glomeruli are identifiable and well defined. B1 and B2 are photomicrographs of the Group B animals 
administered Moringa oleifera leaf extract at X640 (glomerulus) X640 [renal tubules]; tissues portray normal 
features, glomerular elements appears more prominent and better defined relative to the control. (G= Glomerulus; 
RT = Renal Tubules; VP= Vascular Pole; UP= Urinary Pole). 

 
 

 
 

Figure 8. Photomicrograph of the liver of experimental animals; A1, A2 and A3 are illustrations of the Control Group A 
liver X160 (general histo-architecture) X640 (cellular organisation) and X640 (characteristic features). All 
photomicrographs portray features of normal liver; histo-architecture is well defined. B1, B2, B3 are photomicrographs 
of the Group B exposed to lead poisoning at X160 (general histo-architecture) X640 (cellular organisation) and X640 
(characteristic features); basic features are normal and general histoarchitecture suggest improved organisation. (H= 
Hepatocytes; KC= Kupfer Cells; S= Sinusoids; CV = Central Vein; PT = Portal Triad; EC = Endothelial Cell) 



 
 
 
 

 
 

Figure 9. Photomicrograph of the lung of experimental animals; A1, A2 and A3 are illustrations of the Control Group 
A lung X160 (general histo-architecture) X640 (alveolar organisation) and X640 (alveolar epithelium). All 
photomicrographs portray features of normal lung; histo-architecture is well defined. B1, B2, B3 are 
photomicrographs of the Group B administered Moringa oleifera extract at X160 (general histo-architecture) X640 
(alveolar organisation) and X640 (alveolar sac and epithelium); basic features are normal and general 
histoarchitecture suggest healthy tissue. (AS= Alveolar Sac; AD= Alveolar Duct; LP= Lung Parenchyma) 

 
 

 
 

Figure 10. Photomicrographs of the skeletal muscle of experimental animals; A1, A2 and A3 are illustrations of the 
Control Group A skeletal muscle X160 (general histo-architecture) X160 (fibre organisation) and X640 (myocytes and 
fibres). All photomicrographs portray features of normal lung; histo-architecture is well defined. B1, B2, B3 are 
photomicrographs of the Group B exposed to lead poisoning at X160 (general histo-architecture) X160 (fibre 
organisation) and X640 (myocytes and fibres); features suggest normal tissue while cell prominence and relative 
abundance are pointers to mild hyperplasia. (MF = Muscle Fascicle; P= Perimysium; MCN= Muscle Cell Nucleus; 
MCF= Muscle Cell Fibrils; E= Endomysium) 



 
 
 
 

 
 

Figure 11. Photomicrograph of the spleen of experimental animals; A1 and A2 are illustrations of the Control 
Group A spleen at X160 (general histo-architecture) and X640 (white and red pulps). All photomicrographs 
portray features of normal spleen; histo-architecture is well defined. B1, B2 are photomicrographs of the Group B 
administered Moringa oleifera leaf extract at X160 (general histo-architecture) X640 (white and red pulps); overall 
histo-architecture is normal; white pulps are prominent. (WP = White Pulp; RP= Red Pulp) 

 
 

 
 

Figure 12. Photomicrograph of the testis of experimental animals; A1, A2 and A3 are illustrations of the Control 
Group A testis at X160 (general histo-architecture) X640 (seminiferous tubule cross section) and X640 (tubules-
interbubular organisation). All photomicrographs portray features of normal testis; histo-architecture is well defined. 
B1, B2, B3 are photomicrographs of the Group B administered Moringa extract at X160 (general histo-architecture) 
X640 (seminiferous tubule cross section) and X640 (tubules-interbubular organisation); there are disruptions to the 
seminiferous tubules epithelium and the interstitial tissues. (ST= Seminiferous Tubule; IC= Interstitial Cells; IT= 
Interstitial Tissues; STE= Seminiferous Tubule Epithelium; STL= Seminiferous Tubule Lumen). 



 
 
 
 
peculiar forms. While glia could be differentiated using 
their basic forms, neurons as well could be seen as they 
assume various shapes and forms across the various 
layers of the cerebral cortex. The neuropil is also normal 
in appearance. These observations altogether show that 
the Control Group A cerebral cortex is normal and could 
serve as a suitable reference. Figure 2- B1 provides a 
cross-sectional observation of the brain cortex of the 
treated Group B at the lowest suitable magnification.  The 
neurons appear well distributed across the layers. At the 
larger magnifications- B2 and B3; the neurons and the glia 
are also well defined and observable in their various 
forms are shapes. There are no abnormal observations 
that could suggest a damaging or deleterious effect of the 
administered substance on the tissue as illustrated on the 
photomicrographs. In other words, moringa leaf extract 
administration did not produce any histologically 
observable disrupting or damaging effects on the tissue 
of the cerebral cortex in this investigation. Ganguly et al., 
(2005) reported positive effects of moringa extracts on 
the cerebral cortex and suggested it could give protection 
against devastating disease like Alzheimer's; it has also 
been shown to have neuroprotective effects in focal 
cerebral ischemia (Kirisattayakul). Moringa also has 
positive anti-lead ameliorative effects (Owolabi et al., 
2014). There are however very scarce literatures on the 
specific effects of the extract on tissue morphology and 
histo-architecture. 
  
 
Brain Cerebellum 
 
The brain cerebellum of the control Group A animals 
models is histologically illustrated in the 
photomicrographs labelled A1, A2 and A3; the basic layers 
or regions of the cerebellum are clearly illustrated (Figure 
3- A1), so also the primary elements of the layers or 
regions (Figure 3- A2 and A3). The cells of the molecular 
layer [MC], Purkinje Cells [PC] and the granular layer 
cells [GC] are clearly defined. The layers are also 
indentified and labelled- molecular layer [ML], most 
peripheral, the middle layer of Purkinje cells {PCL] as well 
as the inner granular cells layer (GCL) together with the 
white matter [WM] core. These are obviously normal 
features of a healthy cerebellum and as such the control 
is considered a suitable reference for the study. All the 
aforementioned features are also well defined and clearly 
observable in the treated Group B model cerebellum as 
illustrated in the photomicrographs labelled B1, B2 and B3. 
All evidences point to a conclusion that the extract did not 
produce any histologically observable deleterious effect 
on the cerebellum of the treated Group B animal models. 
Moringa’s anti-toxicity effect in the cerebellum has been 
previously reported (Owolabi et al., 2014). The brain 
tissue remains a tissue on which more specific reports 
about the results of moringa phytochemicals’ int-  
eractions with the tissue should be properly documented.   

Brain Hippocampus 
 
The hippocampus of the control Group A animal is 
represented in photomicrographs in Figure 4. 
Photomicrographs A1, A2 and A3 are illustrations of the 
control Group animals (dentate gyrus); the various 
regions or zones of the dentate gyrus are observable- the 
molecular granular and polyform layers are all 
observable. The neurons and glia are also present- all 
are morphologically normal. The treated Group B 
hippocampus tissue is illustrated in B1, B2 and B3. Tissue 
has no sign of disruption or damage. The granular cells 
are clearly defined and compact in organisation, 
suggesting they are also normal. The dentate gyrus 
granular layer of cells appears relatively thin; this is 
however not enough to infer a compromising 
consequence. It could rather be an observation to be 
investigated furthermore. Moringa leaf extract as 
administered in this investigation did not produce any 
histologically compromising effects on the hippocampus 
of the treated animals. Not many reports are available on 
the particular effects of Moringa oleifera on the 
hippocampus; our previous report however showed that it 
could produce an anti-lead toxicity in the hippocampus 
(Owolabi et al., 2014). 
 
 
Epididymis 
 
The epididymis of the control Group A animals is being 
illustrated in Figures A1, A2 and A3 at various suitable 
magnifications. The epithelium of the epididymis could be 
observed (EE) as well as the lumen of the tubular 
structure (L). The observations could be correctly used to 
adjudge the epididymis in this group to the normal. Figure 
6- B1, B2 and B3 are histological representation of the 
epididymis of the treated Group B animals at three 
various magnifications. Figure 6- B1, B2 and B3 show the 
epididymis of the treated Group B models obviously with 
certain anomalies: the epithelium for the entire structure 
is grossly disrupted and there is an abnormal 
accumulation of tissues- tissue debris (TD)- in the lumen. 
The loss of the epithelium is no doubt an indication that 
the functions of this organ as a store and nurture 
chamber for produced spermatozoa until copulation and 
ejaculation is seriously compromised. Worst still, the 
lumen appears to contain more than the usual and 
normal germ cells or spermatozoa. These could possibly 
be an aggregate of deformed spermatozoa and in 
addition, the lost epithelial cells. Even if spermatozoa are 
produced normally in the testis and stored in the 
epididymis, there are indications that their forms and 
functions or viability could be seriously compromised. 
How effective the damaged tissue can respond to 
reparative stimuli cannot however be measured; but the 
signs suggest that in cases of continuous                                  
administration, the epididymis might have its form and  



 
 
 
 
functions disrupted by the effects of moringa extract 
phytochemicals. This supports pre-existing reports that 
moringa plant parts could produce anti-fertility effects 
when ingested. Lilibeth and Glorina (2010) had earlier 
reported moringa extract producing unusual effects of the 
mice epididymis including unusual thickening of the wall 
and epidermis inactivity; this shares similarities with the 
current investigation.  
 
 
Cardiac Muscle 
 
The photomicrographs in Figure 5- A1 and A2 illustrate 
the cardiac muscle tissue of the control Group A animals. 
The cardiac muscle cells or myocytes (CMC) nuclei as 
well as the fibrils (CMF) are observable at both 
magnifications. The organisation of the cells into tissue 
also appears normal for a healthy heart muscle. Figure 5- 
B1 and B2 are histological illustrations of the heart muscle 
of the Group B animals treated with moringa leaf extract; 
the basic elements are also observable as labelled and 
they are all normal in form, organisation and distribution. 
Moringa leaf extract therefore did not produce any 
histologically observable deleterious effects on the heart 
muscle of the treated animals. While it may be 
ambiguous to suggest from observations in this context 
that the extract effects could improve the structure of the 
heart muscle; it may however be adjudged to be safe for 
the heart tissue as used in the investigation. Positive 
effects of moringa extract against isoproterenol-induced 
myocardial damage in rats has been reported (Nandave, 
2009). Davis (2010) also reported moringa to have 
affected heart muscle contractility in a way that could 
produce positive effects to counter anomalies such as 
hypertension while Gunjal et al., (2010) reported that the 
stem back extract could have protective effects on 
myocardial tissue. 
 
 
Kidney 
 
The renal tissues of the experimental animals are being 
illustrated histologically in the photomicrographs 
presented in Figures 7.  Figure 7- A illustrates the cortical 
structures especially the glomerulus (G) and the 
neighbouring renal tubules (RT). The renal corpuscle that 
contains the glomerulus as a whole is quite well               
defined and the constituting elements are clearly 
observable. 

There is the Bowman's capsule; the glomerulus with 
its capillaries and their constituting elements (endothelial 
cells); the terminal ends of the afferent arteriole and the 
beginning of the efferent arteriole; the mesangium partly 
within the glomerulus partially and extending outside the 
glomerulus. The constituent cells of the elements are not 
distinguished by the staining mechanism of the                    
dye  employed,  understandably  a  dye  for  general  and 

 
 
 
 
proper  demonstration  of  tissues’  histo-architecture; the  
morphology of the cells however suggest that they are 
normal and properly organised as they should be in a 
functional kidney cortex. The podocytes are cells that 
wrap their processes round the capillary tufts to achieve 
effective ultrafiltration in the process of urine formation- 
they are prominent in glomerular presentations. The 
endothelial cells also form primarily the walls of the 
capillaries; and there is the mesangial cell. The thin 
epithelium- simple squamous that forms the Bowman’s 
capsule is equally observable.  

Figure 7- B1 is a demonstration of the kidney cortex of 
the Group B animals treated with the moringa leaf 
extract. All the aforementioned features of the renal 
corpuscle (for the control) are present and appear 
normal. In addition, the glomerulus appear quite well 
defined, relatively better compactly organised with the 
constitute cells being more relatively prominent. While 
there are no usual disadvantages reported in association 
with better corpuscular element organisation, 
disorganisations or disruptions could easily be linked with 
renal malfunctioning; therefore improved organisation of 
this structure as observed could most likely be of an 
additional physiological advantage for the kidney, 
especially with respect to ultra filtration cum urine 
production- the primary activities that take place within 
the cortex. In both groups, the photomicrographs portray 
healthy renal tubules- both proximal and distal 
convoluted.  Renal tubules are normal in the treated 
animals’ photomicrographs; like the glomerulus relative to 
the control, they also appear better defined. 

Paliwal et al., (2011) reported the anti-nephrotoxic 
effect of Moringa oleifera Lam; Ezejindu et al., (2014) 
reported that Moringa oleifera leaf extract would not 
produce any deleterious effects on the kidney of 
experimental animals even in cases of chronic 
administration. Awodele et al., (2012) reported moringa 
leaf consumption to be relatively safe at sub-lethal doses 
especially with respect to its effects on the kidney and 
liver tissues. Oyagbemi et al., (2013) however suggested 
that chronic use could predispose animals to hepatic and 
kidney damage. The current finding however shows that 
at moderate doses, moringa leaf extract ingestion is safe 
for the renal tissues.  
 
 
Liver  
 
The liver tissue of the Control Group A is being illustrated 
at various suitable magnifications in photomicrographs 
A1, A2 and A3 of the Figure 8. The lowest magnification 
shows a normally organised liver tissue with the plates of 
hepatocytes being separated by sinusoids. The central 
vein is also observable. At the higher magnifications- A2 
and A3; the hepatocytes are observable (H), arranged in 
plates as well as the sinusoids (S) separating them. A 
few  Kupfer  cells (KC)  are  also  observable.  The  portal  



 
 
 
 
triad- artery, vein and bile duct branches are also 
observable (PT). The liver tissue as a whole is healthy 
and normal. Group B photomicrographs (B1, B2 and B3) 
are illustrations of the Group B animals’ liver tissues. All 
the basic features of a normal liver tissue as found in the 
control are present. The hepatocytes are however                  
quite prominent and they appear better defined. While 
these observations show that the administered moringa 
leaf extract would not produce deleterious effects on the 
liver tissues; it could also suggest that it could               
stimulate better state of health and functional status of 
the hepatocytes; and consequently, improve the 
functions. It should be noted that hepatocytes acute 
states of health depend greatly on their functional 
response to systemic bio- and chemo-assaults. Moringa 
could therefore have produced synergistic anti-toxicity 
[such as anti-oxidant actions]or effects to either 
complement the liver’s similar functions, provide 
prophylactic effects against the consequences of cellular 
(hepatocytes) activities or help the liver cells improve 
their state of health. It is important to note that a number 
of murine model investigations have reported the 
potency  Moringa oleifera leaf extracts in protecting the 
liver from chemical toxicity and damage (Pari and 
Kumar, 2002; Ndong et al., 2007; Fakurazi et al., 2008; 
Buraimoh, 2011).     
     
 
Lung 
 
The lung tissue is being illustrated in Figure 9; A1, A2 and 
A3 are photomicrographs of the control Group of 
experimental animals. The alveolar sacs (AS) and the 
alveolar ducts (AD) leading to them are labelled. The 
supportive tissues are also of adequate structural 
integrity. The lung tissue of the control group is therefore 
normal and well defined. The treated Group B lung tissue 
is also normal and all the basic features as mentioned for 
the Group A are also observable and they appear  
normal. There is therefore histological evidence that 
moringa extract treatment does not produce any form of 
deleterious effect on the lung tissue of the                          
treated animals; there is however not adequate                
evidence to suggest a structural or functional 
improvement of the Group B lung tissue over the Group 
A- control. Only a few publications have reported the 
effects of moringa leaf extracts on its own on the lung 
tissue; however, the antiproliferative effects of moringa 
leaf extract against alveolar epithelial cell cancer was 
reported by Tiloke et al., (2013). Dany et al., (2012) and 
Jung (2014) also suggested that the leaf contains  
specific anticancer (active for the lung) agent; Owolabi et 
al., (2012) reported the anti-lead toxicity effects of                 
then leaf on the lung tissue while Yahya et al., (2014) 
reported that the antioxidant properties of moringa          
could make it ameliorate the effects of cement dust 
exposure.  

 
 
 
 
Skeletal Muscle 
 
Figure 10- A1, A2 and A3 are photomicrographs illustrating 
the skeletal muscle of the control Group A animals. The 
general histological architecture is normal in cross 
sections and the fibre bundles or fascicle [MF] are 
observable even at the lowest magnification employed. 
The perimysium [P] bundling the fibres are also 
observable especially at the medium, magnification. In 
B3, the myocytes nuclei [MCN] are observable as well as 
the endomysium [E] surrounding the syncytium-fibre. The 
treated Group B skeletal muscles have all the basic 
histological features of a normal skeletal muscle tissue. 
An important observation worth of attention is the 
prominence and the relative abundance of myocytes 
nuclei. This observation suggests hyperplasia- a 
condition that could build muscle tissues via stimulated or 
increased cell division, hence producing more cells and 
subsequently, more fibres. It could be surmised therefore 
that moringa extract treatment improved muscle volume 
by inducing hyperplasia in the skeletal muscle; this is 
normal of a physiological implication. Bhattacharya 
(2014) reported moringa effect as muscle relaxant; 
general body growth effects in poultry- including muscles- 
has also been reported by Teteh et al., (2013) 
 
 
Spleen 
 
The spleen tissue of the control animals is illustrated in 
Figure 11- A1 and A2; the white pulps (WP) and the red 
pulps (RP) are clearly defined at both magnifications 
used. This spleen tissue is normal in histological 
presentation and could serve the purpose of a suitable 
reference. In Figure B1 and B2; the photomicrographs 
illustrate the spleen issue of the Group B animals 
administered moringa leaf extract. The pulps are also 
well defined and the entire tissues structural integrity is 
normal. The white pulps appear relatively quite 
prominent. This structure is quite important for the 
immune roles of the spleen. Observations therefore 
strongly suggest that moringa leaf extract treatment did 
not produce any deleterious effect on the spleen tissue 
structure; there however could have been structural 
improvement that could translate into improved 
physiological functions of the tissue. Moringa has been 
reported to produce positive effects on the body’s 
immunity (Gupta, 2010); while Ogunlade et al., (2013) 
observed that moringa leaf extract could ameliorate the 
toxicity of aniline on the spleen, thus preventing 
splenomegaly and splenic hyperplasia. 
 
 
Testis 
 
The testicular tissues of the experimental animals are 
histologically illustrated in photomicrographs in Figure 12;  



 
 
 
 
A1, A2 and A3 are photomicrographs of the tissue of the 
control Group A animals. The seminiferous tubules (ST) 
are well defined and the interstitial tissues are also 
defined. The serminferous tubule epithelium (STE) is well 
defined and has a normal histo-architecture; so also the 
central lumen (STL; Figure 12- B3). The control Group 
testicular tissue is therefore normal. Figure 10- B1, B2 and 
B3 are the histological representations of the Group B 
animals’ testis. Extensive disruption of the histo-
architecture is observable at all magnifications. The 
seminiferous tubules have grossly disrupted epithelium 
and consequently, large lumens. At the higher 
magnifications, it is evident that the disruptions cut across 
the various zones or layers of germinal cells which 
arrangement also correspond with the stages of 
development. Consequently, spermatogenesis would be 
generally compromised irrespective of the stage of the 
maturation of the cells. Only a few isolated and deformed 
cells are left of the epithelia. A few basal cells in the 
epithelium appear to remain [B3]; this could be an 
indication for possible regeneration upon withdrawal of 
extract administration or introduction of therapeutic 
agents. The interstitial structures are also damaged by 
the effects of the administered substance. All 
observations as stated point to compromises in the 
process of producing spermatozoa- spermatogenesis. 
This is evidence that moringa leaf extract has anti-fertility 
effects in the male. Paul and Didia (2012) had earlier 
reported the deleterious effects of the root extract on the 
testis. Traditional and early experimental reports have 
implicated this plant product has having fertility 
influencing effects such as being abortifascient (Nath et 
al., 1992; Tarafder 1983), and as a birth control (Shukla 
et al.,1988a, b, c, 1989; Faizi et al., 1988). While moringa 
leaf extract would produce deleterious effects on the 
testis; it appears to ameliorate certain induced 
deleterious effects on the same organ by certain other 
agents such as diabetes induced testicular 
damage(Ebong, 2014); lead induced testicular damage 
(Owolabi et al., 2012); mercury (Asomugha, 2014)                 
and alcohol-induced testicular toxicities (Bassey et al., 
2013).  
 
 
CONCLUSION 
 
Moringa oleifera leaf extract did not produce histologically 
observable deleterious effects on the brain- cerebrum, 
cerebellum and hippocampus, kidney, liver, bone marrow 
elements; however, it produced extensive histological 
disruptions of the reproductive organs- testis and 
epididymis, thus acting as an anti-fertility agent. Certain 
tissues assumed improved Histomorphology due to the 
effects of moringa extract treatment; these include the 
kidney, spleen and liver. In conclusion, Moringa                 
oleifera extract as used is not toxic; it is rather anti-
fertility.     
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