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ABSTRACT

The study assessed the histopathological effects of seed oil of Moringa
oleifera on albino mice infected with Plasmodium berghei. This work
included a good idea in the treatment of a causing agent of malaria with
Moringa seed oil as bio-natural treatment. Thirty-five mice were divided
equally and grouped into five. The mice were acclimatised for seven days
and thereafter infected with 0.2 mL Plasmodium berghei (NK65) parasite.
The parasites were allowed to establish in the mice for five days before
commencement of treatment. Group A - negative control (untreated),
group B - positive control (10mg/kg chloroquine treated), group C, D and
E were respectively treated with 800, 400, 200 mg/kg seed oil of Moringa
oleifera. By oral administration of 0.2 mL of treatment dose, treatment was
carried out in four consecutive days and the mice were sacrificed five days
thereafter. The liver and kidney extracted from the mice were processed for
histological studies. Findings revealed group A had the least packed cell
volume (PCV) of 22.23%1.98% and group B had the most PCV of
48.31+1.55% after treatment. The PCV in groups C, D and E were
45.34%1.11%, 41.40£1.00% and 39.19£1.82% respectively after treatment.
Coagulative necrosis and inflammation characterised the liver and kidney of
mice in groups C and D. Lesions were observed in all the liver of mice
treated with the seed oil of M. oleifera and chloroquine. Overall, it can be
inferred that the higher the PCV of mice after treatment, the higher the
performance of chemotherapeutic agents against parasitaemia. Thus, at 800,
400 and 200 mg/kg dosage, the seed oil of Moringa oleifera could possibly
treat malaria. However, administration of a higher dose of the oil and
chloroquine should be with caution as both drugs may pose adverse effects
on the kidney and liver.

Keywords: Histopathological, Moringa oleifera, Seed oil

Malaria is among the top 10 causes of mortality in the world [1]. It is one of the most dangerous infections

which result in socioeconomic problems and poverty [1]. Malaria is caused by a protozoan parasite of the

genus Plasmodinm. Five species of Plasmodia have been implicated in humans and they include Plasnodinm

Saleiparum, P. vivax, P. malariae, P. ovale and P. knowlesi |2]. Plasmodinm is transmitted by the bite of an infected

temale Anopheles mosquito. High fever, chills and muscle pain are clinical presentations of malaria infection

2].
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Moringa is the sole genus of the family Moringaceae [3]. It comprises fast-growing plants widely distributed
along with tropical and subtropical climates [3]. Among the 13 known species, Moringa oleifera Lam. has
continued to receive more attention worldwide owning to its economic importance, multipurpose uses and
medicinal purposes [3], [4] and [5]. The M. olkifera seeds are rich in oil and the oil represents 36.7% of the
seed weight [4]. The oil which is the main component of the seed contains oleic acid similar to olive oil
fatty acid and has a great potential to become a commercial source of edible oil for the food industry [4].
The seed oil may also be explored for the development of useful plant-based pharmaceuticals, food
preservatives, antioxidant agents and additives [5].

Although the hepatoprotective effects of the seed extract of M. o/esfera have been documented, its safety or
toxicity has been a subject of controversy [6]. The review [7] on acute toxicity studies in rats showed that
no mortality was observed at 2000 mg/kg dose of the M. oleifera extract. Even more, Zade et al. [8] reported
that the seed extract of M. oleifera would not be toxic even at 5000 mg/kg in albino mice. Meanwhile,
findings [9] established that the seed oil of M. oleifera could inhibit and treat the Plasmodinm berghes; the
causative agent of malaria in mice. However, little death recorded in the course of treatment [9] called for
the basis of this finding. The study assessed the histopathological effects of seed oil of Moringa oleifera on
mice infected with Plasmodium berghei.

2  Materials and Methods
2.1  Seed Collection and Identification

The seeds of Moringa oleifera were collected from farmland in Bolorunduro, Ifedore LGA, Ondo State. The
seeds were identified and authenticated by Dr. Fayehun Lawrence at the Department of Crop Soil and Pest
(CSP) Management, School of Agricultural Technology, Federal University of Technology, Akure, Ondo
State, Nigeria.

2.2 Preparation of the Extracts

The seeds were dehulled; sun dried to a constant weight of 2kg; crushed and finely pulverised using a Philip
blender (model HR2102). The pulverised seeds were subjected to 240 mL of n-hexane in soxhlet apparatus
to extract the M. oleifera oil [10]. The amount of the oil obtained was determined and stored in a glass bottle

for use.
2.3 Source of Experimental Mice

Forty-seven albino mice of body weight 18-22 g were obtained from the Animal House, Institute for
Advance Medical Research and Training (IMRAT), University College Hospital, University of Ibadan,
Nigeria. The mice were housed in dust bedding cages at room temperature. Standard diets (grand cereal)
and water ad libitum were provided for the mice in each cage and the mice acclimatised for 7 days before

experiments began [2].
2.4 Grouping of Albino Mice

Twelve albino mice were randomised into three groups (1, 2 and 3) of four mice for acute toxicity test [1]
and [12]. A total of thirty-five (35) mice were divided equally into five groups of seven mice for
antiplasmodial activity and histopathological studies: Group A - negative control (not-treated), B - positive
control (10 mg/kg chloroquine treated), group C (800 mg/kg), group D (400 mg/kg) and group E (200
mg/kg) of seed oil of M. oleifera [11].

2.5 Acute Toxicity

Before treatment, mouse in each group was orally administered with a single dose of 0.2 mL of prepared
seed oil of M. oleifera dosage; 250, 500 and 800 mg/kg were respectively administered to the mice in group
1, 2 and 3 and thereafter observed for three days [12]. To prepare 1000 mg/kg dosage, 1.0 g of the seed oil
was weighed and dissolved in a sterile universal bottle containing 8 mL of distilled water and 2 mL of
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tween20. Two-fold serial dilution was cartied out on 1000 mg/kg to obtain 500 mg/kg dosage and also on
500 mg/kg to obtain 250 mg/kg dosage.

2.6 Seed Oil Dosage Preparation

Exactly 0.8 g of the seed oil of M. oliféera was weighed and dissolved in a sterile universal bottle containing
8 mL of distilled water and 2 mL of tween20 to make 800 mg/kg. Two-fold setial dilution was cartied out
on 800 mg/kg to obtain 400 mg/kg and also on 400 mg/kg to obtain 200 mg/kg dosage [13]. From the
seed oil dosages, 0.2 mL of 800, 400 and 200 mg/kg of the seed oil of M. oleifera were administered to each
mouse in group C, D and E, respectively.

2.7 Collection of Parasites

From an infected donor mouse at IMRAT, University of Ibadan, Oyo State, Nigeria, Plasmodium berghei NK
65 were collected by cardiac puncture. The withdrawn 0.2 mL of infected erythrocytes diluted with sterile
4.8 mL of normal saline to obtain 1 x 107 P. berbei stock [12]. Administration of 0.2 mL of P. berhei stock
was carried out in each mouse of group A, B, C, D and E. The mice were left for five days to obtain high
loads of parasitaemia (= 40%).

2.8 Determination of Body Weight and Packed Cell Volume

Before exposing the mice to infection, the body weight and packed cell volume (PCV) of each mouse were
carried out. Also, during and after treatment, the body weight and the PCV of the experimented mice were
as well determined. The blood obtained from the tail of each mouse was collected into heparinized capillary
tubes, and filled up to % of the entire tube and sealed. The sealed tubes were placed in a micro haematocrit
centrifuge and operated at 12,000 revolutions per minutes for 5 minutes [11]. The centrifuged tubes were

placed in micro haemataocrit reader to determine the PCV.
2.9 Histopathology Study

The organs such as livers and kidneys extracted from each group after treatment were stored in 10%
buffered formalin [14]. The tissues were fixed, processed and embedded in paraffin wax. Sections of 5 u
thickness were cut with a rotary microtome and the slides obtained were then stained with hematoxylin and
eosin and examined under light microscope. The microscopic features and photographs of organs of seed

oil treated mice were compared to those of the control groups.
2.10 Statistical Analysis

All data were presented as a mean of three determination * standard error means using one-way analysis
of variance. P < 0.05 was considered a significant difference between means.

3 Results
3.1 Toxicity Effect of Seed Oil of Moringa oleifera

The result of acute toxicity shown in Table 1 revealed no signs of toxicity. Signs such as paw licking,
sleeping, reduced activity and respiratory distress nor death were not observed in mice at all dosages level

used.
Table 1: Acute toxicity of seed oil of Moringa oleifera
Groups Dosage (mg/kg) Mortality Mortality (%o) Signs of Toxicity
1 250 0/4 0 Nil
2 500 0/4 0 Nil
3 1000 0/4 0 Nil

Legend: Group 1, 2 and 3 = 250, 500 and 1000 mg/kg body weight of seed oil of M. oleifera respectively.
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3.2  Effect of Seed Oil of M. oleifera on Mice Body Weight and Pack Cell Volume (PCV)

Table 2 revealed that the mice body weight in group A (negative control) reduced from 19.87%£0.15 to
18.8610.74 g after treatment. In the same vein, weight loss was also observed in mice treated with seed oil
of M. oleifera as the days progressed, Group C (18.86+0.51 to 17.20£0.81), group D (20.14%1.08 to
19.33%1.14) and group E (18.71£0.36 to 16.00£0.82). However, mice in group B (positive control) had a
slight increase in body weight after treatment (20.14£0.59 to 20.71£0.47). In all, the decrease or increase
in body weight was not statistically significant (P > 0.05).

Table 2: Effects of seed oil of M. oleifera on mice body weight.

Mice mean weight per day in grams

DAY A B C D E

1 19.86+0.51>  20.14%0.592 18.8610.51¢ 20.14£1.082 18.7110.364
6 20.2910.47>  19.43£0.784 19.57£0.90¢ 20.71+x1.41~ 18.14£0.74¢
7 20.29£0.78*  19.43£0.65¢ 19.83%+1.104 19.57+1.34b 17.14%0.86¢
8 20.43£0.78*  19.43£0.72¢ 19.50%+1.204 19.57+1.49» 17.00£0.90¢
9 20.29+1.022  19.43£0.72b 19.50£1.10¢ 19.00£1.484 16.14£0.86¢
14 18.86£0.74>  20.71£0.47= 17.20£0.814 19.33£1.14¢ 16.00£0.82¢

Data are represented as mean + standard error where count (n) =

3. Different means supersctipts in the

same row show significant difference (P < 0.05).
Legend: A = Untreated mice
B = Chloroquine (10mg/kg) treated mice
C, D and E = 800mg/kg, 400mg/kg, 200mg/kg of seed oil of M. oleifera treated mice respectively.
1 = infected day, 6-9 = treatment days and 14 = post treatment day.

Mice in group A to E had a gradual reduction in packed cell volume (PCV) (%) as shown in figure 1.
However, mice in group A had an abnormal shortage of PCV when compared with other groups. Group
A had 22.23+1.98%, B had 48.31%+1.55%, C had 45.34%1.11%, D had 41.40+1.00% and E had
39.19£1.82% PCV after treatment. When compared with the normal, the PCV were not statistically
significant except in group E (p<0.05).

60 - m Before Infected
m After Treatment
50 -
_ 40 -
XX
£ 30 -
5
a 20 -
10 -
0 n T
A B Mlce

Figure 1: Packed cell volume (%) Measured before infection and after treatment in experimented mice.

Legend:

A = Untreated mice

B = Chloroquine (10mg/kg) treated mice

C, D and E = 800mg/kg, 400mg/kg, 200mg/kg of seed oil of M. oleifera treated mice respectively.
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3.3 Histopathological Effects of Seed Oil of M. oleifera on Organs

The kidney and liver organs of mice in each group were extracted and examined for diseased, amelioration
and damage. The kidney in figures 2 — 6 revealed that groups A, B and E had no observable lesion. Group
C had moderate atrophy of tubular epithelium, luminal ectasia and a few inflammatory cells in the
interstitium, and group D had multiple foci of tubular atrophy, coagulative necrosis and inflammation.

- 5 > S -
Figure 3: Kidney in group B showed no
observable lesion. HE x400

- s L iy

Figure 4: Kidney in group C depicted moderate
atrophy of tubular epithelium, luminal ectasia
and a few inflammatory cells in the interstitium
(arrow). HE x400

Figure 5: Kidney in group D had multiple foci of
tubular atrophy, coagulative necrosis and
inflammation (arrow). HE x400

Figure 6: Kidney in group E showed no
observable lesion. HE x 400

Figure 2 - 6: Histology of Kidney of Mice in each Group of Experimented Mice.

Legend:

Group A = Untreated mice

Group B = Chloroquine (10mg/kg) treated mice

Group C, D and E = 800mg/kg, 400mg/kg, 200mg/kg of seed oil of M. oleifera treated mice respectively.

The liver histology (figures 7 -11) results obtained for mice in each group showed that group A had no
observable lesion; group B had multiple hepatocellular coagulative necrosis and inflammation; group C and
D had multiple foci of hepatocellular swelling, coagulative necrosis and inflammation and group E had
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centrilobular hepatocellular degeneration, coagulative necrosis and inflammation. Thus, except for liver of
mice in negative control, group A, all other treated groups (B to E) had necrosis and inflammation.

Figure 7: Liver in group A showed no Figure 8: Liver in group B had multiple
observable lesion. HE x400 hepatocellular coagulative necrosis (black arrow)
and inflammation (red arrow). HE x400

Figure 9: Liver in group C showed multiple foci
of hepatocellular swelling, coagulative necrosis
and inflammation (arrow). HE x400

Figure 10: Liver in group D had multiple foci of
hepatocellular swelling, coagulative necrosis and
inflammation (arrow). HE x400

Figure 11: Liver in group E showed centrilobular
hepatocellular degeneration, coagulative necrosis and
inflammation. HE x400

Figure 7-11: Histology of Liver of Mice in each Group of Experimented Mice.
Legend:
Group A = Untreated mice
Group B = Chloroquine (10mg/kg) treated mice
Group C, D and E = 800mg/kg, 400mg/kg, 200mg/kg of seed oil of M. oleifera treated mice respectively.

4  Discussion

The acute toxicity test carried out on the mice showed neither mortality nor signs of toxicity on all the
experimental mice. These findings are in agreement with Da ef a/. [14] who reported that any chemical
exhibiting D5y above 1000 mg/kg is practically non-toxic. Even more, Zade ¢z al. [8] reported that extract
from seed of M. olifera would be non-toxic even at 5000 mg/kg body weight. These data revealed the seed
oil of M. oleifera to be non-toxic, albeit its oral LDsg value may be categorized as slightly toxic [0].
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The observed weight loss in all groups except in positive control group after treatment could be due to loss
of appetite, increased in the metabolic rate, reduced feed conversion efficiency and a sign of malatia-
infected mice. This study established the report of Al et al. [12] and Muhammed ¢z a/. [1]. The body weight
gained and the most packed cell volume (PCV) value (48.30£1.84%) reported in positive control (group B)
mice after treatment could probably be a sign of total recovery from the illness. This outcome advanced
Olaniran et al. [11] who documented that the higher the PCV values obtained in treated animals, the more
effective the agents of chemo-suppression are. Also, the agents that protect body from infection or kill
parasites will significantly improve the PCV level of infected and treated animals than the untreated ones
[11]. Thus, 45.34%1.11, 41.40%1.00, 39.19+2.12 PCV wvalue in group C, D and E respectively against
22.23%2.12 in group A (untreated mice) is a testament that seed oil of M. okifera is capable of inhibiting the
causative agent of malaria, Plasmodium. The various phyto-constituents such as alkaloids, saponins, tannins,
steroids, phenolic acids, glucosinolates, flavonoids, and terpenes identified in Moringa contribute to
numerous pharmacological uses [15].

The histopathological study of kidney and liver of mice extracted after treatment revealed that at 800 and
400mg/kg, the seed oil of M. oleifera could result in coagulative necrosis and inflammation (as observed in
the kidney and liver of mice in group C and D). However, administration of 200mg/kg of the seed oil of
M. oleifera was relatively safe to the mice in group E as there were no lesions except in the liver. Thus, the
hepatocellular swelling, coagulative necrosis and inflaimmation which characterised the liver of mice in
groups B, C, D and E could potent a danger not only in the use of seed oil of M. o/esfera but also chloroquine.
The study advanced Chivapat et al. [6] and Olaniran et al. [11] who reported that continuous administration
of the extract of M. oleifera could result in cumulative toxicity. In addition, Saleem et al. [7] stated that the
single use of Moringa extract is safe up to a dose of 2,000 mg/kg but long term repeated use of the extract
could be injurious to the liver as evidenced by steatosis and elevation of liver function tests. The high
antioxidant activity of Moringa is mainly due to its high content of flavonoids which are present in the
flavanol and glycoside form [15]. Salem et al. [7] findings revealed that M. oleifera contains glycosides in
which sugars are linked to a toxin, called aglycone. The glycoside and or the aglycone may be toxic [7]. The
toxic properties may be due to the hydrocyanic acid released from the glycosides by enzyme complex
activity. Furthermore, hydrogen cyanide [6] inhibits cytochrome oxidase which may halt electron transport,
oxidative phosphorylation and aerobic glucose metabolism. Thus, mortality of the mice is possible through
tissue anoxia [6] caused by administration of the seed oil of M. oeifera. In contrast, review [7] documented
that the long term use of the extract was mostly devoid of major system toxicities. Meanwhile, the lesions
not observed in the liver and kidney of mice in group A (untreated mice) could mean that the malaria
infection was not severe and could not result in death. This finding corroborated Milner [16] who posited
that the severe (complicated) malaria is characterised by serious organ failures or abnormalities in the
patient’s blood or metabolism.

5 Conclusion

At 800, 400 and 200mg/ kg body weight dosage, the seed oil of M. oleifera could possibly treat malaria. Albeit,
cautions should be taken when the M. oleifera seed oil is administered at a dose higher than 200 mg/kg as
the seed oil of M. oleifera could be considered to be slightly toxic. However, in this study, the toxicity effects
of drugs on the liver were not only peculiar to the mice administered with the seed oil of M. oleifera but also
those with chloroquine. Therefore, it can be hard to conclude that the toxicity effects of seed oil of M.
oleifera could result in death. It is recommended that further pharmacognosy tests should be catried out on
seed oil of M. oleifera to determine its safety.

ISSN: 2456-7108
Available online at Journals.aijr.org


file:///D:/AJGR_Articles/Article%203442/http/journals.aijr.org

78

Histopathological Effects of Seed Qil of Moringa oleifera Lam. on Albino Mice Infected with Plasmodium berghei (NK65)

6 Declarations
6.1 Ethical Approval

The Research and Ethics Committee of the Department of Microbiology, Federal University of
Technology, Akure, Nigeria approved the entire experimental handling and management.

6.2 Availability of Data and Materials

The datasets supporting the conclusion of this article are included within the article. Additional data if

required are available upon request.
6.3 Acknowledgements

The authors thank Institute for Advance Medical Research and Training (IMRAT), University College
Hospital, University of Ibadan, Nigeria for providing facilities to carry out the analysis.

6.4 Competing Interests
The authors declared that they have no competing interests.

7  How to Cite this Article:

S. K. Abdulahi, E. O. Dada, and R. O. Adebayo, “Histopathological Effects of Seed Oil of Moringa oleifera Lam. on Albino
Mice Infected with Plasmodium berghei (NK65)”, Adv. J. Grad. Res., vol. 11, no. 1, pp. 71-79, Dec. 2021.

References

[1] D. Muhammed, E.O. Dada, M. Muazu, E.I. Jumbo, and V.I. Uzokwe, “Antiplasmodial activity of ethanolic leaf extract of Eucalyptus
citriodora in swiss albino mice infected with Plasmodium berghei NK 65,” South Asian Journal of Research in Microbiology, vol. 2,
no. 2, pp. 1-10, November 2018. https://doi.org/10.9734/sajrm/2018/v2i229251

[2] D. Muhammed, E.O. Dada, F.O. lyaji, O.J. Abraham, and N.A. Chijioke, “Investigation of biochemical parameters of Plasmodium
berghei infected mice after administration of ethanolic leaf extract of Eucalyptus citriodora,” International Journal of Pathogen
Research. 2(2):1-9, March 2019. https://doi.org/10.9734/ijpr/2019/v2i230069

[3] S. Boukandoul, S. Casal and F. Zaidi, “The Potential of Some Moringa Species for Seed Oil Production,” Agriculture. vol. 8 (10) no.
150, pp.1-13, September 2018. https://doi.org/10.3390/agriculture8100150

[4] A. Leone, A. Spada, A. Battezzati, A. Schiraldi, J. Aristil, and S. Bertoli, “Moringa oleifera Seeds and Oil: Characteristics and Uses
for Human Health,” International Journal of Molecular Sciences, vol. 17, no. 2141, pp. 2-14, December 2016.
https://doi.org/10.3390/ijms17122141

[5] R.M.O. Kayode and Afolayan, “Cytotoxicity and Effect of Extraction Methods on the Chemical Composition of Essential Oils of
Moringa oleifera seeds,” Journal of Zhejiang University-Science B, vol. 16, no. 8, pp. 680-689, August 2015.
https://doi.org/10.1631/jzus.B1400303

[6] S. Chivapat, P. Sincharoenpokai, P. Suppajariyawat, A. Rungsipipat, S. Phattarapornchaiwat and V. Chantarateptawan, “Safety
Evaluations of Ethanolic Extract of Moringa oleifera Lam. Seed in Experimental Animals,” Thai Journal of Veterinary Medicine, vol.
42, no. 3, pp. 343-252, September 2012.

[7] A. Saleem, M. Saleem, M.F. Akhtar, M.M.F. Ashraf Baig, and A. Rasul, “HPLC analysis, cytotoxicity, and safety study of Moringa
oleifera Lam. (wide-type) leaf extract,” J Food Biochem., vol. 44 (10), no. e13400, pp. 1-14, July 2020.
https://doi.org/10.1111/jfbc.13400

[8] V. Zade, D. Dabhadkar, V. Thakare and S. Pare, “Evaluation of potential aphrodisiac activity of Moringa oleifera seed in male albino
rats,” International Journal of Pharmacy and Pharmaceutical Sciences, vol 5, no. 4, pp. 683-689, September 2013.

[9] E.O. Dada and S.K. Abdulahi “Antiplasmodial Activity of Seed Oil of Moringa oleifera (Lam.),” Journal of Advances in Medical and
Pharmaceutical Sciences, vol. 23, no. 1, pp. 24-32, March 2021. https://doi.org/10.9734/jamps/2021/v23i130214

[10]  V.E. Efeovbokhan, F.K. Hymore, D. Raji and S.E. Sanni, “Alternative Solvents for Moringa oleifera Seeds Extraction,” Journal of
Applied Sciences, vol 15, no. 8, pp. 1073-1082. September 2015.

[11]  O. Olaniran, F.C. Adetuyi, F.O. Omoya, S.A. Odediran, R.E. Hassan-olajokun, E.A. Awoyeni, B.W. Odetoyin, A. Adesina, A. Awe,
R.A. Bejide, O. Odujoko, L.O. Akinyemi, O.0. Oyetoke, and D.O. Afolayan, “Antiplasmodial, antipyretic, haematological and
histological effects of the leaf extracts of Moringa oleifera in Plasmodium berghei infected mice,” Journal of Advances in Medicine
and Medical Research, Vol. 29(4), no. 27717, pp. 1-13, April 2019. https://doi.org/10.9734/JAMMR/2019/v29i430083

[12]  A.A. Alo, E.O. Dada, and D. Muhammed, “Phytochemical Screening and antiplasmodial activity of ethanolic bark extract of Khaya
grandifoliola in swiss albino mice infected with Plasmodium berghei NK65”, South Asian Journal of Parasitology, vol. 1, no. 4, pp.
1-8, November 2018. https://doi.org/10.9734/SAJP/2018/45001

[13]  O.0. Ogundolie, Dada E.O., Osho I.B., Oloruntola D.A. Effects of raw ethanolic seed extract of Tetracarpidium conophorum on
heamatological and histopathological parameters in Swiss albino mice infected with Plasmodium berghei. Journal of Applied Life
Sciences International. 12(2):1-14 June (2017). https://doi.org/10.9734/jalsi/2017/33244

ISSN: 2456-7108
Available online at Journals.aijr.org


file:///D:/AJGR_Articles/Article%203442/http/journals.aijr.org

79

Abdulahi et al., Adv. J. Grad. Res.; Vol. 11, Issue 1, pp: 71-79, January 2022

[14]

[15]

[16]

O. Da, R.S. Yerbanga, M. Traore/Coulibaly, B.K. Koama, Z. Kabre, S. Tamboura, Z.P. Dakuyo, M.P. Sekhoacha, M.G. Matsabisa,
J.B. Nikiema, J.B. Ouedraogo and G.A. Ouedraogo, “Evaluation of the Antiplasmodial Activity and Lethality of the Leaf Extract of
Cassia alata L. (Fabaceae),” Pakistan Journal of Biological Sciences, vol. 19, no.4 pp. 171-178, September 2016.
http://dx.doi.org/10.3923/pjbs.2016.171.178

N.Z. Abd Rani, K. Husain and E. Kumolosasi, “Moringa genus: A review of phytochemistry and pharmacology,” Frontiers in
Pharmacology, vol. 9, no. 108, Febuary 2018. https://doi.org/10.3389/fphar.2018.00108

D.A. Milner “Malaria Pathogenesis,” Cold Spring Harbor Perspectives in Medicine, vol. 10, no. 025569, pp. 1-12, May 2017.
https://doi.org/10.1101/cshperspect.a025569

Publish your books with AIJR publisher- Publish your research article in AIJR journals-
v Publish with ISBN and DOL v Online Submission and Tracking
v Publish Thesis/Dissertation as Monograph. v Peer-Reviewed
v’ Publish Book Monograph. v" Rapid decision
v Publish Edited Volume/ Book. v' Immediate Publication after acceptance
v’ Publish Conference Proceedings v’ Articles freely available online
v" Retain full copyright of your books. v Retain full copyright of your article.
Submit your manusctipt at books.aijr.org Submit your article at journals.aijr.org

ISSN: 2456-7108
Available online at Journals.aijr.org


file:///D:/AJGR_Articles/Article%203442/http/journals.aijr.org
https://books.aijr.org/
http://journals.aijr.org/

