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ABSTRACT

Exposure to gamma irradiation (γ-IR) causes cellular alterations (CA) in animals. Extract of Adansonia digitata and

Corchorus olitorius leaves (ADCOL) have been shown to protect against γ-IR-induced CA in rats. Traditionally, the

leaves are consumed as part of diets, however, there is paucity of scientific information on the use of ADCOL based-

diet (BD) against CA. Thus, the study investigated the effects of ADCOL BD in cellular system of irradiated rats.

The objectives of the study were to determine the secondary metabolites in ADCOL, induce cellular alterations in

rats and evaluate the protective, ameliorative and toxicity of ADCOL BD on rats. A total of 72 rats (186 ± 4.90g)

were used in the 2 phases of this study. In the ameliorative phase, 36 rats were assigned into 6 groups of 6 each;

Group I were fed with rat chow and distilled water only, all other groups were irradiated, such that, Groups II III, IV,

V & VI were fed rat chow only, 80% inclusion of ADBD, 80% inclusion of COBD, 80% inclusion of combined

ADCOLBD and Vitamin-C-BD respectively. Similar design was adopted for protective phase, except that, the rats

were initially fed the inclusion diet before irradiation. Micronuclei status were viewed by automated electron

microscope, p53 level was determined by enzyme linked immunosorbent assay and antioxidant status of rat were

determined by standard methods. Data were analysed using Duncan multiple range test at p<0.05. The findings in

this study, were that; secondary metabolites constituents of A. digitata and C. olitorius were alkaloids (78.76 and

72.36g/dl) terpenoids (42.45 and 21.25 g/dl) flavonoids (13.42 and 104.81g/dl) polyphenols and (147.90 and 203.14

g/dl) respectively; γ-irradiation significantly (p<0.05) increased mean number of micronuclei and decreased p53,

superoxide dismutase (SOD), catalase (CAT) and glutathione (GSH) level in rats; 80% inclusion of A. digitata and

C. olitorius leaf-BD significantly (p<0.05) reduced mean number of micronuclei and increased p53, SOD, CAT and

GSH level in irradiated rats. The study concluded, that A. digitata and C. olitorius protected cellular damage

induced by radiation. Thus, recommending their use against cellular damage.

Keywords: Chromosomal aberration, micronuclei DNA, Adansonia digitata, Corchorus olitorius, γ-

irradiation, p53 and cellular alterations.

Introduction

It is important to know, that of the estimated 7

billion people in the world, 6 billion have access to

one or more technological gadget(s) that emits

radiation (Mathew et al., 2014). The prevalence of

radiation-induced cellular alterations is projected to

rise from 42 to 61 % in developed countries and 22
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to 41 % in developing countries like Nigeria by the

year 2025 (WHO, 2014).

Radiation emitting gadget have ushered in ease and

accessibility to humans, they still remain risk to

human health, as was coined out from the

memorandum of understanding between a

telecommunication company and a land owner, the

statement revealed that “Before telecommunication

mast is mounted in this property, you’ll be paid #10-

20 million, we are giving you this money for you to

relocate, because it’s dangerous to your health if you

continue to stay here for the next 5-10 years (MOU

signed by MTN and land owner in 2017)”. But

people don’t even read this as it relates to their

health.

A recent work by Yhabum et al. (2018) explain how

radiations from phone placed together with raw egg

rapped in a polytene bag cooked the egg. He then

infers such effect to how radiation from phones

(placed in the pocket) could cause changes to the

structure-functions of the human scrotal after upon,

long period of exposure. About 50% of Nigeria

population are exposed to radiation via phones; 25%

via both phones and telecommunication mast; 5%

through other means (radiotherapy) and only 20%

are virtually safe (age 1-8) (WHO, 2015).

Human exposure to radiations from any of the above

equipment results in electron leakage, capable of

inducing free radical production above the subtoxic

concentrations (24 ug/mol) in humans, usually to

pathological level (120 ug/mol) (Karumi & Ghaxul,

2000). Increased free radical level from 24 to 120

ug/mol in human system, is the contributory factor

to oxidative stress and cellular alterations (Haliwell

et al., 2009). Free radical level of 120 µg/mol caused

dysregulated bone marrow (micronucleus

component) thus altering DNA status, which

eventually induced chromosomal aberration (Karumi

and Ghaxul, 2000).

Micronuclei DNA formation, formed from

chromosomal damage, that are ROS/RNS-induced,

are capable of increasing free radical above the

subtoxic concentration, this condition result to micro

nuclei DNA formation. The extent of micronuclei

formation, is a function of the extent of the

chromosomal aberration, as both measure

chromosomal alterations (Dearfield et al., 1991;

Auletta et al., 1993). Micronucleus status are used to

detect chromosomal breakage and loss following

rats exposure to radiation (Dearfield et al., 1991).

The assay is conducted in the bone marrow or less

frequently, the peripheral blood erythrocytes of

experimental animal.

The human cells are continuously attacked by

varieties of genotoxic substances such as radiation,

capable of causing DNA damages and chromosomal

aberrations (Gertner et al., 2000). Most DNA repairs

have come with errors that are capable of causing

mutations and chromosomal aberrations. These

changes usually lead to loss of functions of tumor

suppressor genes, gain of functions of oncogenes

and the genesis of cancer development (Marteijn et

al., 2014). p53 is a central tumor suppressor,

guarding the genome by orchestrating a variety of

DNA-damage-response (DDR) mechanisms (Derry

et al., 2001). p53 induces apoptotic responses to

compromised cells and plays prominent roles in

facilitating DNA repair through cell cycle arrest and

mediate its repair and restoring genomic stability

(Schumacher, 2005a).

All these revealed the multitasking quality of p53 in

providing protection from cancer development by

maintaining genome stability. Hence the name

guardian of all genome (Hofmann et al., 2002). In

the absence of this “guardian of the genome,” cells

are adequately not protected from mutations and

genomic aberrations.

Several synthetic agents have been used, either to

scavenge or stabilises free radicals in experimental

rats, for example synthetic vitamin E protects the

integrity of acetyl choline receptors in normal

neurons and prevents toxicity and apoptosis

induced-ROS in male rabbits (Kennedy et al., 2001;

Behl and Moosmann, 2002). Synthetically produced

vitamin C, stabilize reactive intermediate as well as
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neutralized free radical in albino rat (Adaramoye et

al., 2001). Most of these synthetic drugs haven come

with adverse side effect, as well as high cost, even

when the money is available, they may not be

accessible.

Plant and plant products such as vegetables and

fruits, contain secondary metabolites (flavonoids,

polyphenols, tannins, saponins, glycosides, vitamins)

that are cheap, accessible and safe. They mediate

and scavenge free radicals and stabilises reactive

species intermediate. Thus, the aim of this study

were to determine the protective and ameliorative

effects of the leaves based-diet of A. digitata and C.

olitorius on the cellular system of rats exposed to

gamma irradiation

Corchorus olitorius

Corchorus olitorius (Linn) is a leafy vegetable that

belongs to the family Tiliaceae, it is known as Jute

mallow in English and Ewedu in Yoruba. It is an

annual herb with a slender stem and an important

green leafy vegetable in many tropical areas

including Nigeria, Egypt, Sudan, India, Bangladesh,

in tropical Asia such as Philippine and Malaysia.

The leaves (either fresh or dried) are cooked into a

thick viscous soup or added to stew or soup and are

rich sources of vitamins and minerals (Branda et al.,

2004) with various therapeutic uses in herbal

medicine. The leaves extracts have been reported to

possess hypotensive, anti-diabetic, anti-malarial,

hepatoprotective, anti-microbial, anti-inflammatory,

analgesics, anti-diarrhea, anti-viral, anti-

carcinogenic and anti-mutagenic properties

(Thyagarajan et al., 1988; Odetola & Akojenu, 2000;

Sripanidkulchai et al., 2002; Adeneye et al., 2006).

Adansonia digitata

A. digitata is a member of the baobabs family and

commonly known as Kukah in Hausa, luru in

Yoruba and tree of life in English. It’s a deciduous

tree with four growth phases and produces fruits

consisting of a yellow-white pulp, with a floury

texture and numerous hard-round seeds, enclosed in

a tough shell (Dharmendra et al., 2006). The leaf of

the baobab tree is food for many populations in

Africa, especially the central region of the continent.

Adansonia digitata is a commonly used traditional

plant which are consumed in food or used in the

direct treatment of several diseases such as anaemia,

diabetes, lipid peroxidation disorders, ischemia

reperfusion diseases and inflammatory bowel

syndrome in South-west Nigeria (Lewanda et al.,

2007). The powdered leaves are used as a tonic, an

anti-asthmatic, anti-histamine and anti-tension

properties. The leaves are also used to treat insect

bites, guinea worm, internal pains, dysentery and

urinary tract, opthalmia and otitis. Baobab leaves are

used medicinally as a diaphoretic, astringent,

expectorant and as a prophylactic against fever

(Scheuring et al., 1999). The carotenoid content of

baobab leaves has also been established to contribute

to the prevention of oxidation in the human cell and

lots of other diseases.

Materials and Methods

Plant Materials and Authentication

Fresh leaves of A. digitata and C. olitorius were

purchased from ‘Ipata’ Market, Ilorin, Kwara State,

Nigeria. The plants were identified and authenticated

at the Herbarium Unit of the Department of Plant

Biology, University of Ilorin, Kwara State. Voucher

Specimen Number (UICH/001/951 and

UITH/002/154) were deposited in the Herbarium

respectively.

Experimental Animals

A total of seventy-two (72) healthy Wistar rats (198

± 5.00g) were obtained from the Animal Holding

Unit of the Department of Biochemistry, University

of Ilorin, Ilorin, Nigeria. The animals were housed in

clean cages and adequately-ventilated house

condition. They were allowed free access to rat

pellets (Vital Feed, Grand Cereals, Jos, Nigeria) and

clean tap water. The cages were cleaned daily and

the study was conducted following the guidelines on

the care and use of laboratory animals. Ethical



Bello, O.K., Oloyede, H.O.B., Salawu, M.O. and Yakubu, M.T. Nig. J. Pure & Appl. Sci. Vol. 36 (Issue 2, 2023)

Nig. J. Pure & Appl. Sci. Vol. 36 (Issue 2): 4607-4623

4610

approval was obtained from the University of Ilorin

Ethical Committee, University of Ilorin.

Drugs, Chemicals and Assay Kits

The drugs, chemicals and fetal bovine system (FBS)

used in the study were commercially obtained from

Monobind International, Lake Forest, USA. ELISA

kits were products of Cayman Laboratory LTD.,

USA. All other chemicals will be of analytical

grades and prepared in all-glass distilled water.

Collection and Preparation of Plant Extracts

Fresh leaves of Adansonia digitata and Corchorus

olitorius were washed with clean water, chopped

into pieces and dried at room temperature for two

weeks. The dried plant samples were pulverized

with grinding machine (Steelman K207, H.M and co

Ltd, China). A known quantity (50 g) of pulverized

Adansonia digitata and Corchorus olitorius leaves

were extracted in 200 ml Methanol (98.8 %) for 72

hours. The extracts were filtered using white clean

Muslin clothe. The filtrates were lyophilized using

Rotary evaporator (RE, k25, Longfin, Australia).

Proximate Composition of Adansonia digitata and

Corchorus olitorius leaves

Proximate analysis of Adansonia digitata and

Corchorus olitorius leaves were carried out using the

standard procedures of the Association of Official

Analytical Chemists (1990).

Secondary Metabolite Constituents of Adansonia

digitata and Corchorus olitorius

Qualitative and quantitative secondary metabolites

screening of A. digitata and C. olitorius leaves were

determined, by using the methods of Ajayi et al.

(2010); Harborne (1993) and Sofowora (1993). All

determinations were done in triplicates.

Feed Formulation

Table 1: Feed Constituents and source

Feed Constituents Sources

Corn starch: was
prepared using yellow
Corn and its source of
starch

Was obtained from ‘Oja-Tuntun’
Market, Ilorin, Kwara State,
Nigeria

Vitamins-mineral mix:
Source of essential
vitamins

D-methionine and L-
Lysine: Source of
amino acid

Product Ahirma, India

Product Ahirma, India

Maize husk: source of
cellulose Soybean oil:
source fat and oil

Was purchased from Olufadi
Market, Ilorin and was milled
accordingly.

Pulverized leaf of
Corchorus olitorius

At 80 % inclusion

Pulverized leaf of
Adansonia digitata

At 80 % inclusion

Animal Exposure to Radiation

Wistar rats were exposed to 6 grey whole-body

gamma radiations by the method described by

(Kamani et al. (2008) and modified by Nwozo and

Bello (2014). The exposure was carried out in the

Department of Radiotherapy, College of Medicine,

University of Ibadan, Ibadan, Nigeria.

Data Analysis

Data were expressed as mean ± SEM of 6

determinations, except otherwise stated. All results

were statistically analysed using Duncan Multiple

Range Test and complemented with Student’s t-test.

Statistical Package for Social Sciences, version 21

(SPSS Inc., Chicago, IL, USA) were used for

statistical analyses. Statistical significance was set at

95% confidence interval (Mahajan, 1997).
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Table 2: Formulation of Adansonia digitata and Corchorus olitorius Leaf-based diets

Ingredients Control
Diet

A. digitata
based-
diet
(40%)

A. digitata
based-
diet
(80%)

C.
olitorius
based-diet
(40%)

C.
olitorius
based-diet
(80%)

ADCO
based-diet
(40%)

ADCO
based-
diet
(80%)

Corn Starch 512 307.20 102.40 307.20 102.40 307.20 102.40

Soy Beans 250 250 250 250 250 250 250

Soy Oil 40 40 40 40 40 40 40

Maize Husk 40 40 40 40 40 40 40

Vit/Min Mix 50 50 50 50 50 50 50

Sucrose 100 100 100 100 100 100 100

D-Met 4 4 4 4 4 4 4

L-lysin 4 4 4 4 4 4 4

A. digitata - 204.80 409.60 - - 104.20 204.20

C. olitorius - - 204.80 409.60 104.20 204.20

Total 1000 1000 1000 1000 1000 1000 1000

ADCO: A. digitata + C. olitorius; LBDAC (Leaf based-diet of A. digitata and C. olitorius); FB: Feed based; AD: A.
digitata; CO: C. olitorius; IR: Irradiation

Table 3: Grouping of Rat on C. olitorius and A.
digitata leaf based-diet before exposure to
Radiation (Protective Study)

Animal grouping Treatments
Control (NIR) Non-irradiated, fed with

normal

Negative (IR) Irradiated, fed with normal
fed

80-FB-AD-IR Pre-fed with 80% inclusion
A. digitata based-diet before
irradiated

80-FB-CO-IR Pre-fed with 80% inclusion
of C. olitorius based-diet
before irradiated

80-FB-ADCO-IR Pre-fed with 80% inclusion
A. digitata + C. olitorius
based-diet before irradiated

VIT-C-IR Pre-fed with formulated diet
of Vitamin C (2mg/ml)
before irradiated

ADCO: A. digitata + C. olitorius; LBDAC (Leaf
based-diet of A. digitata and C. olitorius); FB: Feed
based; AD: A. digitata; CO: C. olitorius; IR:
Irradiation

Table 4: Grouping of Rat on C. olitorius and A.
digitata leaf based-diet after exposure to Radiation
(Ameliorative)

Animal grouping Treatments
Control (NIR) Non-irradiated, fed with

normal
Negative (IR) Irradiated, fed with normal

fed
IR -80-FBAD Irradiated, then fed with 80%

inclusion A. digitata based-
diet

IR-80-FBCO Irradiated, then fed with 80%
inclusion C. olitorius based-
diet

IR-80-FB-ADCO Irradiated, then fed with 80%
inclusion A. digitata + C.
olitorius based-diet

IR-VIT-C Irradiated, then fed with
vitamin-C based-diet

ADCO: A. digitata + C. olitorius; LBDAC (Leaf
based-diet of A. digitata and C. olitorius); FB: Feed
based; AD: A. digitata; CO: C. olitorius; IR:
Irradiation
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Table 5: Assays and parameters determined on
irradiated rats fed with A. digitata and C. olitorius
leaf based-diet

Assays Procedure and
References

Micro-nuclei assay (Cell
Cycle Status)

Odunola and Owumi
(2015)

p53 assay Cayman et al. (2003)
Alanine amino
transferase, Aspartate
transaminase, Alanine
phosphatase

Reitman and Frankel
(1960b); Reitman and
Frankel (1960b); Caboli
et al. (1965b)

Superoxide dismutase, Haliwel et al. (2001);

Catalase, Yhoung-shur (1980);

Glutathione-s-transferase, Abolaji (2015);

Glutathione peroxidase Lazekhs et al. (1982b);
Beutler et al. (1963)

Result

The secondary metabolites constituents of

Adansonia digitata and Corchorus olitorius leaves

revealed the presence of saponins, alkaloids,

polyphenols, tannins, steroids and terpenoids

respectively at varying concentration as shown in

Table 6. Anthraquinone, cardiac glycosides and

phlobatannins were absent.

The effects of the administration of A. digitata and

C. olitorius Leaves-based diet on p53 of rat exposed

to irradiation

The figures (Fig 1a and b) below shows the

protective effects of A. digitata and C. olitorius

Leaves-based diet on p53 status of rat exposed to 6

grey gamma irradiation. Such that the most effective

(protective or ameliorative) are the combination of A.

digitata and C. olitorius Leaves-based diet at 80

mg/kg body weight Such that Figure 1a is the

protective and 1b is the ameliorative.

The effects of the administration of A. digitata and

C. olitorius Leaves-based diet on micronuclei DNA

status of rat exposed to irradiation

The figures (Fig 2a and b) below shows the

protective and ameliorative effects of A. digitata and

C. olitorius Leaves-based diet on micronuclei status

of rat exposed to 6 grey gamma irradiation. Such

that the most effective (protective or ameliorative)

are the Leaves-based diet at 80 mg/kg body weight.

Table 6: Secondary Metabolite Constituents of
Methanol Leaves Extract of A. digitata and C.
olitorius

Metabolites Adansonia
digitata g/dL

Corchorus
olitorius

Alkaloids 78.76 ± 0.43 72.36 ± 2.05

Anthraquinone ND ND

Cardiac
glycosides

ND ND

Flavonoids 13.42 ± 1.03 104.81 ± 0.18

Polyphenols 147.90 ± 0.68 203.14 ± 0.32

Phlobatannins ND ND

Saponins 16.59 ± 1.85 22.17 ± 0.24

Tannins 198.98 ± 0.14 127.40 ± 0.16

Terpenoids 42.45 ± 0.45 21.25 ± 1.08

Steroids 30.45 ± 0.51 12.59 ± 1.85
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Figure 1a: p53 status of γ-irradiated Rats administered on A. digitata and C. olitorius Leaves-based diet.

Means ± SEM; n=6, (P < 0.05); 80-FBAD-IR= fed on 80 % inclusion feed-based Adansonia before exposure to
irradiation; 80-FBCO-IR = fed on 80 % inclusion feed-based Corchorus before exposure to irradiation; 80-FBADCO-

IR= fed on 80 % inclusion feed-based Adansonia + Corchorus before exposure to irradiation.

Figure 1b: p53 status of γ-irradiated Rats administered on A. digitata and C. olitorius Leaves-based
diet

Means ± SEM; n=6, (P < 0.05); IR-FBAD80%= irradiation-feed-based Adansonia at 80 % inclusion
IR- FBCO80%= irradiation-feed-based Corchorus at 80 % IR-FBADCO80 = inclusion irradiation-feed-based

Adansonia + Corchorus at 80 % inclusion
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Figure 2a: Micronuclei DNA status of γ-irradiated Rats Administered on A. digitata and C.
olitorius Leaves-based diet

Values are expressed as Means ± SEM; n=6, (P < 0.05);
80-FBAD-IR= fed on 80 % inclusion feed-based Adansonia before exposure to irradiation-
80-FBCO-IR = fed on 80 % inclusion feed-based Corchorus before exposure to irradiation

80-FBADCO-IR= fed on 80 % inclusion feed-based Adansonia + Corchorus before exposure to irradiation.

Figure 2b: Micro-nucleated Polychromatic Erythrocyte of γ-irradiated Rats administered on A.
digitata and C. olitorius Leaves-based diet

Values are expressed as Means ± SEM; n=6, (P < 0.05); IR-FBAD80%= irradiation-feed-based Adansonia at
80 % inclusion; IR- FBCO80%= irradiation-feed-based Corchorus at 80 %; IR-FBADCO80 = inclusion

irradiation-feed-based Adansonia + Corchorus at 80 % inclusion.
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Table 7a: Effects of Adansonia digitata and Corchorus olitorius Leaves Based-diet on Selected Antioxidant

Parameter of Irradiated Rats (Protective)

Groups SOD CAT GST

µg/dL

GPx GSH MDA

Control 14.12±0.21a 24.04±0.11a 19.02±0.04a 13.12±0.15a 11.23±0.52a 18.23±0.22a

IR 4.56±0.11b 12.04±0.12b 9.34±0.07b 5.87±0.18b 5.34±0.61b 87.23±0.14b

80-FBAD-IR 11.23±0.15c 18.12±0.10c 16.86±0.03c 11.45±0.11c 9.89±0.18c 24.05±0.12c

80-FBCO-IR 11.00±0.12c 18.24±0.12c 17.11±0.05c 11.56±0.15c 10.01±0.18c 23.13±0.11c

80-FBADCO-IR 15.87±0.14d 25.01±0.15a 19.85±0.06d 14.65±0.18d 13.05±0.18d 16.23±0.17d

FB-Vit.C-IR
(2mg/ml)

11.34 ±0.15c 16.10±0.12d 15.01±0.04e 10.11±0.18e 8.90±0.18e 31.12±0.18e

Means ± SEM; n=6, (P < 0.05);
80-FBAD-IR= fed on 80 % inclusion feed-based Adansonia before exposure to irradiation-
80-FBCO-IR = fed on 80 % inclusion feed-based Corchorus before exposure to irradiation

80-FBADCO-IR= fed on 80 % inclusion feed-based Adansonia + Corchorus before exposure to irradiation

Table 7b: Effects of Adansonia digitata and Corchorus olitorius Leaves Based-diet on Selected Antioxidant

Parameter of Irradiated Rats (ameliorative)

Groups SOD CAT GST

µg/dL

GPx GSH MDA

Control 14.12±0.21a 24.04±0.11a 19.02±0.04a 13.12±0.15a 11.23±0.52a 18.23±0.22a

IR 4.56±0.11b 12.04±0.12b 9.34±0.07b 5.87±0.18b 5.34±0.61b 87.23±0.14b

IR-FBAD80 7.45±0.10c 16.02±0.09c 15.34±0.05c 8.01±0.21c 8.04±0.53c 34.32±0.19c

IR-FBCO80 8.00±0.11c 15.87±0.20c 16.01±0.02c 7.89±0.19c 8.49±0.41c 34.12±0.15c

IR-FBADCO80 11.34±0.11d 21.12±0.10d 18.12±0.14a 12.89±0.21a 9.02±0.31d 21.02±0.16d

IR-Vit.C

(2mg/ml)

6.34±0.12a 13.23±0.21a 14.12±0.07d 7.56±0.18c 7.64±0.21c 40.12±0.17a

Means ± SEM; n=6, (P < 0.05);
IR-FBAD80%= irradiation-feed-based Adansonia at 80 % inclusion

IR- FBCO80%= irradiation-feed-based Corchorus at 80 %
IR-FBADCO80 = inclusion irradiation-feed-based Adansonia + Corchorus at 80 % inclusion
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Discussion

Exposure of rats to 6 grey gamma radiation

altered cellular system, by altering cellular

parameters associated with physiological

functioning of such cellular system (Haliwell,

2001). An increase in free radical level, above

physiological concentration (from 20-120ug/mol)

is an underlying mechanism through which

radiation altered cellular parameters (Simões,

2009). Radiation altered chromosomal structure

to aberrant structure, thus increasing micronuclei

DNA formation, this is hallmark of abnormal cell

cycle. Increased free radical concentration to 120

ug/mol altered p53 structure, leading to Li-

Fraumeni syndrome (Hayes, 2010). The

significant (p<0.05) increase in the level of

micronuclei DNA, Nf-kB, ALT, AST and ALP

of rat exposed to 6 grey gamma radiation as seen

in figure 4.1a, b and 4.2a, b above, is an

indication of altered cellular system in rat.

Gamma radiation-induced-cellular alteration was

further corroborated by the significant (p<0.05)

reduction in SOD, CAT, GSH, GST and GPx of

irradiated rats as seen in table 1a and b. It was

also observed that the reduction was more

significant in the protective group than the

ameliorative, this is suggestive that the leaves

protected the rats against cellular alterations

induced by radiation.

The medicinal quality of plants is associated with

the bioactive constituents therein the plants.

(Baskurt et al., 2009). The pharmacological

influence of plants on cellular parameters and

metabolisms, have strongly been alluded to the

presence of flavonoids, polyphenols,tannins,

saponins (Benzeggouta et al., 2017), thus the

presence of significant (p<0.05) amounts of

flavonoids, polyphenols, tannins and saponins

(as shown in table 4.1a) in the methanolic extract

of A. digitata and C. olitorius leaves maybe

responsible for the significant protection and

reversal of the altered cellular system of rats

exposed to gamma irradiation as shown in figure

4.1, 4.2 and table 4.1 and 4.2. The use of

secondary metabolites in plants to regulate

cellular metabolism (glucose uptake, enzyme

activities, regulation of cell division, hormonal

regulation) and offer pharmacological protection

have long been validated (Olanlokun, 2013).

Many plants with medicinal properties have been

used in the treatment and protection of cells from

cellular alterations. Flavonoids have been

implicated in the prevention of malondialdehyde

formation in rat’s cellular system, by altering

chain of lipid peroxidation processes (Finkel,

2012). Malondialdehyde is a product of lipids

peroxidation, which have been implicated in

various cardiovascular diseases such as

hypertension, ischemia reperfusion diseases,

atherosclerosis etc. (Kuete, 2010). The

significant (p<0.05) reduction in the level of

MDA in rat fed on A. digitata and C. olitorius

leaves based-diet, maybe responsible to the

significant (p<0.05) amounts of flavonoids in

both leaves plant as shown in table 4.1b and c. It

was also observed that the reduction was more

significant in the protective group than the

ameliorative, this is suggestive that the leaves

protected the rats against cellular alterations

induced by radiation.

The mean numbers of micro nucleated DNA

formed, is suggestive of the extent of damages

that befall the DNA of rats exposed to radiation

as shown in figure 4.2a and 4.2b, it also suggests

the level of Philadelphia chromosomes (aberrant

chromosomes or polychromatic micronuclei

DNA) produced and how dysregulated the cell

cycle have become (Odunola and Owumi, 2008).

As observed in the irradiated not treated groups

(rats), there was significant (p<0.05) increased in

the number of micronuclei DNA formed,

suggestive that radiation-induced damages on the

chromosomes of rats exposed to radiation as

shown in figure 4.1 and 4.2 above. Flavonoids

scavenges free radicals, it induced antioxidant

enzymes that are capable of mopping-up free

radicals (Rushmore, 1991). The significant
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(p<0.05) amounts of flavonoids in the A. digitata

and C. olitorius leaves based-diet maybe

responsible for the significant (p<0.0) reversal in

the level of micronuceli DNA in the groups fed

with o A. digitata and C. olitorius leaves based-

diet (as shown in figure 4.1 and 2) maybe due to

the presence of flavonoids and polyphenols. It

was also observed that the reduction was more

significant in the protective group than the

ameliorative, this is suggestive that the leaves

protected the rats against cellular alterations

induced by radiation.

Catechin (polyphenols) offer protection to the

bone- marrow, by protecting the proteins (cyclin

and cyclin dependent kinases) responsible for the

physiological progression of the cell cycle.

Cyclins and cyclin dependent kinases are

responsible for cell cycle progression from phase

to the other (Saitoh, 1998). Thus, the significant

amount (p<0.05) of polyphenols in the A.

digitata and C. olitorius leaves based-diet maybe

responsible for the reversal and protection of the

bone marrow in the group fed on the leaves

based-diet as shown in figure 4.1 and 2. It was

also observed that the reduction was more

significant in the protective group than the

ameliorative, this is suggestive that the leaves

protected the rats against cellular alterations

induced by radiation.

Flavonoids mediate p53 arrest during abnormal

cell cycle progression (usually at the M-phase)

(Walters, 2009). The presence of significant

amount (p<0.05) of flavonoids in the leaves of A.

digitata and C. olitorius might be responsible for

the arrest and restoration of dysregulated cell

cycle (at the M-phase) in the group administered

with A. digitata and C. olitorius leaves-based diet

as shown in figure 4.1a and b. It was also

observed that the reduction was more significant

in the protective group than the ameliorative, this

is suggestive that the leaves protected the rats

against cellular alterations induced by radiation.

p53 is a tumour suppressor gene responsible for

the arrest and repair of dysregulated cell cycle

and possibly repair damage DNA (Kensler,

2010). p53 are repressed by mdm-2. Increased

free radicals is responsibe for the activation of

mdm-2 protein (implicated in p53 down-

regulation) (Kensler et al., 2010). As observed

in the irradiated not treated group in all the figure

above, there was significant (p>0.05) reduction

in the level of p53, suggesting that radiation-

induced free radical have deactivating effects on

p53 level as shown in figure 4.1a and b.

Farombi and Yhong-sur (2001) validated that

catechin and epicatechin mediates the activation

of p53 and downregulates mdm-2 productions;

Catechins are flavonoids responsible for the

arrest and repair of dysregulated cell cyle of rats

exposed to castor oil. Catchin work by

upregulating the activation of p53 and

downregulating mdm-2 activities in castor oil

induced cell cycle dysregulations (Farombi,

2002). The upregulatd p53 is responsible for the

cell cycle arrest and repair. In irradiated rat as

shown in figure 4.1a and b.

The decreased number of micronuclei DNA

formation observed in A. digitata and C. olitoruis

leaves-based diet administered group might be

due to the presence of significant (p<0.05)

amount of catechin and epicatechin in A. digitata

and C. olitoruis leaves. Catechin and epicatechin

mediated the arrest of abnormal cell cycle

progression and repair of damage DNA through

arrest and repair mechanism of p53 (Farombi

and Yhong-sur, 2001). The increased number of

activated p53 in the group administered A.

digitata and C. olitoruis leaves-based diet might

be due to the presence of significant (p<0.05)

amount of catechin and epicatechin in the the

two leaves. It was also observed that the increase

was more significant in the protective group than

the ameliorative, this is suggestive that the leaves

protected the rats against cellular alterations

induced by radiation.
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As observed in the irradiated not treated group,

there were significant (p>0.05) reduction in the

level of antioxidant system parameter

(superoxide dismutase, catalase, glutathione-s-

transferase, glutathione peroxidase and reduced

glutathione) of irradiated rats.

An imbalance in the free radical/antioxidant

system have been implicated in the genesis of

various cellular alterations and diseased state of

rat; Farombi and Yhong-sur (2001) have

implicated the depletion of GST and Gpx in rat

cellular system to increased free radicals

generated by STZ. Farombi (2002) revealed that

epigallocatechin gallate scarvenge ROS and RNS

produced by administration of aspartame to mice.

Thus, the significant(p>0.05) reduction in the

antioxidant capacity of rat in this research,

maybe due to free radical produced by exposure

of the rats to irradiation.

Epigallocatechin have been implicated in the

activation of Nrf-2; Nrf-2 mediated the over

induction and expression of antioxidant enzymes

respnonsible for the scarvenging of free radicals

in rats exposed to oral antracene (Olanlokun and

Akomolafe, 2013). Quercetin have been

implicated in expression and induction of Gpx.

Gpx is responsible for the stabilization and

scarvenge of ROS/RNS generated by

benzo(a)pyrene in rabbits (Rushmore, Morton

and Pickett, 1991). The significant (p<0.05)

increase in SOD, CAT, GST, Gpx and GSH in

rats administered with A. digitata and C. olitorius

leaves-based diets maybe due to the presence of

significant (p<0.05) amount of catechin,

quercetin and epigallocatechin in the leaves of A.

digitata and C. olitorius. They might also be

responsible for the increase in the induction of

the antioxidant enzymes of the administered rats

in this sudy.

Conclusion

From the findings above, its therefore logical to

conclude that, Adansonia digitata and Corchorus

olitorius offer synergistic protection against γ-

irradiation-induced-Genotoxicity and p53

Damage, thus can be explore as oral remedy in

the treatment of radiation-induced disorders.
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