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ASSESSMENT OF THE RETICULAR FIBRES ON CADMIUM INDUCED LIVER

DAMAGE FOLLOWING ORAL ADMINISTRATION OF MORINGA OLEIFERA OIL
AND ANACARDIUM OCCIDENTALE OIL IN WISTAR RATS.

Abstract
Background: Cadmium is one of the most toxic pollutants inéngironment. This study aim at
assessment of the reticular fibres on cadmium iedudiver damage following oral

administration ofmoringa oleifera oil and anacardium occidentale oil in wistar rats.

Methods. Thirty-five wistar rats (80-180g) were randomlylested and divided into seven
groups after being well acclimatized for two (2)eks. Each group contained five rats. Group A
which was the control group received phosphateebuiGroup B received Cadmium only
(3.5mg/kg body weight). Group C received Vitamina@d Vitamin E, Group D received
Vitamin C and Vitamin E and Cadmium. Group E reediCadmium and Moringa oleifera oll,
Group F received Cadmium and Cashew nut oil andusi® received Cadmium (3.5mg/kg

body weight) and Moringa oleifera oil and Cashewail

Results: Microscopic examination revealed normal histolobiaechitecture of the liver, the

portal vein and the reticular fibres were seenrtfeand there was orderly arrangement of the
reticular fibres in group A. In group B, there weaxdargement of the portal vein and distortion of
the arrangement of the reticular fibres. In groupré&solution was observed and the reticular
fibres were seen though not orderly arranged. bugrD, the portal vein and reticular fibres
were seen though not well arranged and the sinakbg&bls were a little bit distorted. In groups

E, F and G, there was restoration of the reticlitaes and the portal vein was seen unlike the
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group B which was induced with Cadmium only. Thisrefore suggests that Moringa oleifera
oil and Cashew nut oil have ameliorative effecttt tbd to the regeneration of the damaged and

distorted reticular fibres.

Conclusion: The histological architecture of the livers of theated rats showed the central vein
and restoration of the hepatocytes these show aratlie effect of Moringa oleifera seed oil

and Cashew nut oil on Cadmium induced liver damage.

Key words: Moringa oleifera, Anacardium occidentale, Oxidathteess, Liver, Cadmium.

Introduction @

Cadmium is a metal with an oxidation state of #2slchemically similar to zinc and occurs
naturally with zinc and lead in sulfide ores [28]is a soft white solid whose density is 8.64
g/cnt, melts at 320.9 °C and boils at 765 °C at 100 KPas soluble in dilute nitric and
concentrated in sulpuric acids [11][18][21]

Cadmium metal is used mainly as an anticoregslectroplated onto steel. Cadmium sulfide
and selenide are commonly used as pigments inigdastadmium compounds are used in
electric batteries, electronic components and ranaleactors [7][18]. Fertilizers produced from
phosphate ores constitute a major source of diffasinium pollution. Cadmium (Cd) is one of
the most toxic metal ions of the environment whighbound in the air, food and water [13].
Cadmium has been classified as a number 1 catdgonan carcinogen by the International
Agency for Research on Cancer of USA because ehitsinogenic properties [12]. Cadmium is
a potent human carcinogen amals been associated witAncers of the lung, prostate, pancreas,

and kidney.


OKUser
Highlight
References should be following the numbered citation (citation-sequence) method. References are listed and numbered in the order that they appear in the text.

OKUser
Highlight
sulfuric 

OKUser
Sticky Note
Introduction is so long (about 25% of the text) while discussion is so short (9% of the text) and did not include comparisons except for two references [28] and [6], while there are plenty of similar research articles in citations.
Both "Introduction" and "Discussion" should be rewritten again. 


46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

Cadmium can cause osteoporosis, anemia, northypleic emphysema, irreversible renal
tubular injury, eosinophilia, anosmia and chroriinitis. Cadmium intoxication is responsible
for alterations in various metabolic processes E#] the inhibition of nucleic acid and protein
synthesis (Beyersmann and Hechtenberg [3]. Cadnmasnbeen reported extensively as being
carcinogenic, mutagenic and teratogenic under @xpeatal conditions. Cadmium’s action of
being teratogenic has sometimes been attributpthtental or yolk sac damage in rodents [5], it
has also been reported that cadmium is found iy earganogenesis-stage embryonic
tissues[16], indicating that embryonic cells may the direct targets of cadmium action.
Moringa oleifera is the most widely cultivated species of a monogendéamily, the
Moringaceae, that is native to the sub-Himalayacttyr of India, Pakistan, Bangladesh and
Afghanistan [8]. It is a small, fast,growing, eviergn, or deciduous tree that usually grows up to
10 or 12 m in height. It is a perennial softwooeetwith timber of low quality, but which for
centuries has been advocated for traditional, nmeali@and industrial uses [8]. Moringa seed oil
(vield 30-40% by weight), also known as Ben oilaisweet non-sticking, non-drying oil that
resists rancidity. It has been used in saladsfifiermachine lubrication, and in the manufacture
of perfume and hair care products [20]. Some ofait8vities include; Antihypertensive and
cholesterol lowering [4]; Hepatoprotective and eanticer, [10]; As biosorbent (for the removal
of Cadmium); Antibacterial and antifungal activéti@nd Antitumor activities amongst others
[17][19]. Anacardium occidentale tree is a native of Brazil and the Lower Amazonasii®w nut
is a high value edible nut. It yields two “Oils” erof these found, between the seed coat (or
pericarp) and the nuts, is called the Cashew Netl &quid (CNSL) It is not a triglyceride and
contains a high proportion of phenolic compoundslused in industry as a raw material for

brake lining compounds, as a water proofing agemeservative and in the manufacturing of
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paints and plastics. Cashew apples are sometimeg toaally into fruit drinks, wines and
pickles. In some countries they are also Osmo-8eddo produce a date- like caramel. An
ability of cashew apples to supply and fortify thetritional requirement for vitamin C,
particularly in Africa was reported by Akinwale [ZThe importance of the Cashew Nut Kernel
Oil and Cashew Nut Shell Liquid (CN¥Llcannot be overemphasized. The fat of nut is
completely natural and unprocessed which is besthi® body. It is especially rich in Linoleic
acid (Omega-3) and is least damaging to heart aedes. In fact, it constitutes about 47% of
the total weight of the nut. Nuts often producehalf their weight. Cashew has what is called
the ‘good fat. Cashew has the right combination faf and the ratio of saturated to
monounsaturated and polyunsaturated is 1:2:1 wiscldeal for human consumption. The
relative abundance of monounsaturated fatty acidsashew nut is conducive to the promotion
of good health and that the relative abundancatahfcashew nut in no way poses a nutritional
risk [1]. It has been shown to have antifungal, itiedl and antidiarrhoeal properties amongst
others [14].I1t has been reported that continuoysosure and intoxication of liver to different
types of exogenous compounds on a daily basis ea/tb hepatic dysfunction [15]

Vitamin C (Ascorbic acid) is a water-solul@datioxidant occurring in the organism as an
ascorbic anion. It also acts as a scavenger of fadecals and plays an important role in
regeneration oéi-tocopherol [25] Ascorbic acid is a powerful antioxidant becauseart donate
a hydrogen atom and form a relatively stable asddrbe radical. As a scavenger of reactive
oxygen and nitrogen oxide species, ascorbic acglldeen shown to be effective against the
superoxide radical ion, hydrogen peroxide, the bydrradical and singlet oxygen [23)ater-
soluble vitamin C (ascorbic acid) also providegaoellular and extracellular agueous-phase

antioxidant capacity primarily by scavenging oxydese radicals.
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92 Vitamin E @-tocopherol) is a fat-soluble vitamin known to baeoof the most potent
93 endogenous antioxidants-tocopherol is a term that encompasses a groupotédnp lipid

94 soluble, chain-breaking antioxidants that prevehts propagation of free radical reactions.
95 Vitamin Eis an important antioxidant, which is suggested &y@ physicochemical role in the
96 stabilisation of bio-membrane by virtue of lipighid interaction between the vitamin and the
97 unsaturated fatty acids [6Reports have shown that antioxidants like vitamiar@ Vitamin E

98 have shown protection against cadmium induced ityxin different animal models [26][27].
99  Supplementation of these natural antioxidants redu®OS levels, lipid peroxidation,
100 haematological values and enzymatic and non-enzgnsaiponents of antioxidant defense
101  system.

102 Materialsand Method

103  Extract preparation

104  2330g of Moringa seed was purchased from Mararadékenhin Nasarawa State. The oil was
105  extracted using the following procedures. The hwssie removed from the seeds and they were
106  were heated inside an oven at a temperature‘&f 48d were pounded using a mortar and pestle
107 in order to separate the chaff from the seeds. SHesl extract was then grinded into powder
108 using a grinding mill. The powdered extract of Mga Oleifera was dissolved in 466ml of
109  water at ambient temperature for two days and aies filtered. The aqueous extract was then
110  poured into molten mesh and was placed on an t@ewr machine. The seed oil was removed
111 at high temperature and pressure. 2000g of Cashéwwas purchased from Kuchikau in
112 Nasarawa state. The oil was extracted using tHewwolg procedure. The nuts were heated

113 inside an oven at a temperature of@@nd were grinded into powder using a grindingd.nfithe
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extract was poured into a molten mesh and placeanimil extractor machine. The oil was

removed at high temperature and pressure and datktact were kept at room temperature.
Drug Preparation

The Cadmium Sulphate Solution (3Cd®Ebl,0) was prepared by dissolving 9.9198mg of
Cadmium Sulphate salt (CdS) in 5ml of 0.9% w/v Rimage buffer. The Ascorbic acid (Vitamin
C) was prepared by dissolving 5mg of Vitamin C Oml of 0.9% w/v Phosphate buffer. The
Vitamin E (Alpha Tocopherol) was prepared by digswg 6mg of Vitamin E in 20ml of olive

oil.

Experimental animals:

Thirty five (35) Wistar rats weighting between 8080g were used for this research work. The
rats were randomly selected into seven groupslsvf@, B, C, and D, E, F and G of five (5)
rats each. They were kept in the animal house ofligam University, Nigeria and given feed

and wateid libitum. The treatment for the various groups was adnarest accordingly.
Chemical and Extract Administration

0.32ml (40mg/kg body weight) of Moringa Oleifexad Cashew nut seed oil, 0.16ml (20@9
body weight) each of Moringa oleifera seed oil @akshew nut oil, 0.8ml (100mg/kg body
weight) of Vitamin C, O.3ml of Vitamin E (300mg/Kgpdy weight) and 5ml of 0.9% w/v of
Phosphate buffer were administered orally to th@earmental rats according to their individual
groups for a period of four (4) weeks using a 2ymirgge with an oral cannular at the tip. The
administration was done by holding the rats witl@ave using the left hand in such a way that
the neck region was being held so that the ratsldvbe stable while the extracts were being
administered orally. The treatment was done evesgning after which the animals were fed.

6


OKUser
Highlight
extracts

OKUser
Highlight
weighing

OKUser
Highlight

OKUser
Highlight
remove it

OKUser
Highlight
0.3 ml

OKUser
Sticky Note
Although, LD50 of Vitamin E = 4000 mg/Kg for rats (Material Safety Data Sheet for Vitamin E, access date: September 22, 2015) you utilized  a very high dose of it (300 mg/Kg) that exceeded RDA  (= 0.27 mg/Kg/day = 19 mg/day for adult humans) and exceeded tolerable upper intake (ULs = 14.3 mg/Kg/day = 1000 mg/day for adult humans) [Institute of Medicine. Food and Nutrition Board. Dietary Reference Intakes: Vitamin C, Vitamin E, Selenium, and Carotenoids external link disclaimer. Washington, DC: National Academy Press, 2000], Explain why? 

OKUser
Highlight

OKUser
Sticky Note
Why did you utilize a very high dose of Vitamin C (100 mg/Kg B.W.) that exceeded the RDA (1.9 mg/Kg = 90 mg/day for humans) and exceeded tolerable upper intake (Uls = 28.6 mg/Kg = 2000 mg/day for humans) [ Food and Nutrition Board, Institute of Medicine. "Dietary Reference Intakes (DRIs): Estimated Average Requirements" (PDF). United States National Academy of Sciences. Retrieved January 12, 2013.] ???

OKUser
Highlight


136

137

138

139

140

141

142

143

144

Animal Treatment

The animals were treated as shown below in the tabl

Table 1: Number of Animals in each groupg &wosage of treatment given:

Groups Number of Animals Dosage

A 5 5ml of 0.9% w/v Phosphate
buffer per kg bw

B 5 3.5mg/kg bw Cadmium only

C 5 100mg/kg Vitamin C (0.8ml) and
300mg/kg Vitamin E (0.3ml)

D 5 100mg/kg Vitamin C (0.8ml) and

300mg/kg (0.3ml) Vitamin E +
3.5mg/kg bw Cd

E 5 3.5mg/kg bw Cadmium-+
40mg/kg Moringa oleifera seed
oil (0.32ml)

F 5 3.5mg/kg bw Cadmium+
40mg/kg Cashew nut oil (0.32ml)

G 5 3.5mg/kg bw Cadmium+

Moringa oleifera seed oil +
Cashew nut oil 20mg/kg each
(0.16ml each).

Control Groups

The animals were grouped into three control gronpgh are; the normal control (A),
the negative control (B) and the positive conti@).(The Normal Control Group (A)
received 5ml of 0.9% w/v Phosphate buffer orally &operiod of four (4) weeks. The

Negative Control Group (B) was indL@L intraperaity with 3.5mg/kg 3CdS£BH,0.
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The Positive Control Group (C) received 100mg/kgifl) Vitamin C and 300mg/kg

(0.3ml) Vitamin E orally for a period of four (4)egks.
Prophylactic Treatment Group

The animals in Group D were the prophylactic grolgt received 100mg/kg (0.8ml)
Vitamin C and 300mg/kg (0.3ml) Vitamin E for a petiof four (4) weeks followed by
@intraperitoneal injection of 3.5mg/kg body weighEdSQ,8H,0O . The rats were then

sacrificed after 24 hours.
Therapeutic Treatment Groups

The animals in Groups E, F and G were the therapeontrol group. The animals in
each group were injected intraperitoneally withn3gkg 3CdSQ.8H,0. After 48 hours

of the injection, the animals in Group E and F nea@ 40mg/kg body weight of Moringa
Oleifera Seed Oil and Cashew Nut Oil for a periddour (4) weeks. The animals in
Group G received 20mg/kg each (0.16ml each) of diinga Oleifera Seed oil and

Cashew nut oil.
Animal Sacrifice @

The animals were sacrificed twenty four (24) haarsugh cervical dislocation after which food
and water had already being withdrawn from thene &himals were laid in a supine position on
the dissecting board, the two hind limbs were lald the tail was pulled until a sound was held
which indicated that the animal was dead. The thorand abdominal cavities were exposed
adequately by using a surgical blade to make aimeidincision through the skin of the

abdominal wall from the xiphisternum to the pubymghisis. After the abdominal cavity had
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been adequately exposed, the liver was removedieed in 10% formosaline for histological

analysis.

Histological Preparation of Tissues @

The liver was fixed in 10% formosaline to preseiive cell and tissue in a life-like state
as much as possible and to prevent autolysis. iVee Was passed through ascending
grades of alcohol (70%, 80%, 90% and absolute 10@%gradually remove its water

contents. The sample was placed in a clearing agéith is xylene to remove the

alcohol. This improves the refractive index of tigsue. This is the immersion of the
tissue in molten paraffin wax so that the holesbgfthe alcohol would be filled up. This

gives the tissue support. The tissue is placed ant@mbedding mould which is filled

with more paraffin wax and allowed to solidify. $hs done in order to make the tissue
compact for sectioning. The block is trimmed to oem the excess wax. The block of
tissue was placed in a microtome and trimmed t@sgphe surface. The microtome was
set to 3-5 micron and the tissue was sectioned s€bgons were picked with forceps and
placed in a water bath to float out and spread.WweNas picked with a slide and the slide
was placed on a hot plate in order for the tissuslitk to the slide. The slides were
arranged on a staining rack and dewaxed in twogdsnof xylene for 10 minutes. It was
then hydrated in descending grades of alcohol arsgd. The stain was applied and the
slides left to dry. Photomicrographs were takerhvaitJVC colour video digital camera
(JVC, China) mounted on an Olympus light microsc@kympus UK Ltd, Essex,UK) to

demonstrate the reticular fibres.


OKUser
Highlight

OKUser
Sticky Note
It is better to be summarized to be half of this text


UNDER PEER REVI EV
®)

188 RESULT AND DISCUSSION n
189  Group A

190  Photomicrograph of theliver of experimental control group received phosphate buffer

191

192 Fig. 1. Histological demonstration of the liver using silver staining techniques

193 [X400] showing thereticular fibres (RF) and portal vein (PV).
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200 Group B
201 Photomicrograph of the liver of experimental administered Cadmium only
202 (3.5mg/kg body weight).

203

204 Fig.2: Histological demonstration of the liver using silver staining techniques

205 [X400] showing the enlarged portal vein (EPV) and reticular fibrea
206
207
208
209

210

11
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211 Group C
212 Photomicrograph of the liver of experimental animal administered Vitamin C and
213 Vitamin E,

214

215 Fiﬁ Histological demonstration of the liver using silver staining techniques
216 [X400] showing thereticular fibres (RF) and central vein (CVD

217 Group D

218 Photomicrograph of the liver of experimental animal administered Vitamin C and
219 Vitamin E and Cadmium.

12
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220

221 Fig.4: Histological demonstration of the liver using silver stainE techniques
222 [X400] showing the portal vein (PV) and degeneration of reticular fibres (DRF)

223

224 Group E

225 Photomicrograph of theliver of experimental animal administered Cadmium and
226 Moringa oleifera oil

227

13


OKUser
Highlight

OKUser
Sticky Note
what are the parameters of degeneration here?


UNDER PEER REVI EV

228

229 Fig.5: Histological demonstration of theliver using silver staining techniques [X400]
230 showing the central vein (CV) and reticular fibres (RF).

231

232 Group F

233 Photomicrograph of theliver of experimental animal administered Cadmium and
234 Cashew nut oil

14
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235

236 Fig.6: Histological demonstration of theliver using silver staining techniques [X400]
237 showing the portal vein n

238 Group G

239 Photomicrograph of theliver of experimental animal administered Cadmium

240 (3.5mg/kg body weight) and Moringa oleifera oil and Cashew nut oil

15
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Fig.7: Histological demonstration of theliver using silver staining techniques [X400]

showing the blood vessdl (BV) and reticular fibres (RF).

Silver staining aids the visualization of the auellular and extracellular components such as
DNA and proteins such as type Il collagen andctain fibres by the deposition of metallic
silver particles on the target of interest [28].

Present study revealed normal histologicahiggcture of the liver, the portal vein and the
reticular fibres were seen clearly and there wakerty arrangement of the reticular fibres in
group A. In group B, there was enlargement of tbegb vein and distortion of the arrangement
of the reticular fibres. Trathus indicates hepalysfunction due to the generation of reactive
oxygen species. In group C, resolution was obseargtithe reticular fibres were seen though
not orderly arranged. This suggests that the aid@mt activities of the Vitamins can help to

enhance the liver functions. In group D, the povih and reticular fibres were seen though not

16
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well arranged and the sinusoidal beds were a bitldistorted. This suggests that the antioxidant
activities of the Vitamins have helped to curb #ffects of free oxygen radicals generated by
Cadmium although not highly potent. This is supgoiby the previous research by Fletaal.,

[6] that antioxidant has been found to heal the fiedicalmediated cell damage. In groups E, F
and G, there was restoration of the reticular 8baad the portal vein was seen unlike the group
B which was induced with Cadmium only. This therefsuggests that Moringa oleifera oil and
Cashew nut oil have ameliorative effects that ledtite regeneration of the damaged and
distorted reticular fibres. We therefore deducemmnfrour finding that vitamin C, vitamin E,

Moringa oleifera oil and Cashew nut oil attenusie ¢ffects of cadmium on liver of wistar rats.
Conclusion

The hisical architecture of the livers of ttreated rats showed the central vein and
restoration of the hepatocytes these show ameirerafffect of Moringa oleifera seed oil and

Cashew nut oil on Cadmium induced liver damage.
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