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ABSTRACT

The distribution of cyanide in the domestic chick@allus domesticus) given different doses (1, @ anmg kg
body weight of cyanide) directly (by gavage) andhia diet for a period of 12 weeks was investigatetthis study.
A total of eighty four-day old birds were used fois experiment. The chicks were divided into sey®ups of
twelve birds each: Group I- normal control, Group lll and IV - received 1, 2 and 3 mg CN¥gw. as Sodium
cyanide (NaCN) directly respectively, while GroupW and VIl received 1, 2 and 3 mg CN*kgv. as NaCN in
their feed respectively. The study revealed thatatcumulation and distribution of Ch the organs and sections
of the digestive tract was influenced by time amtienof exposure. Irrespective of the duration xgfosure, the
duodenum had the highest concentration of cyanidebirds offered cyanide in their diet; conversedfter
12weeks,while the ileum had the highest concentrati birds treated with CNdirectly also irrespective of the
mode or dose of exposure the kidney had the higbiisievel. Cyanide concentration was also found to be
significantly higher in the serum, sections of digestive tract and organs of birds given cyanideatly compared
with those given cyanide contaminated feed.
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INTRODUCTION

Cyanide is well known among the public as a veris@mous substance. However man and animals aréarlgu
ingesting variable levels of cyanide in certainunal diets [1,2]. Indeed estimates suggest thaatheunt taken in
some of such diets are sometimes considerable [3,4]

The major sources of cyanide in the diet are cyaningglycosides and an example of a cyanogenid [darassava
(Manihotesculentacrantthers include common foods such as sorghum dihsmaize, millet, sweet potatoes and
bamboo shoots [5,6] The maximum yield of cyanidenfrsome of these sources could be as high as 100-
300mg/100g of tissue [2,7]. The high demand foreakr due to increasing human population and thegr hy
millers for compounding livestock feeds coupledhwthe need for livestock products have led to tee af
unconventional feeds for animal production [8]. 3&@inconventional feed materials include sorghy@ntsgrains
and wheat offals (by-product of sorghum and whedting respectively) as well as cassava [9, 10, 14 a result

of the increasing use of cassava in animal feetlege is greater exposure to dietary toxins froranogenic
glycosides. It is generally accepted that the fbxiof cyanogenic glycosides is due entirely to tekease of free
cyanide[12,13].The use of cassava in animal feezbgmts two major problems: the presence of cyamogen
glycosides in the tuber, and the remarkably lowigirolevels in fresh and dried cassava. [14,15]nstudies have
reported the death of birds from cyanide poisonthmgugh several routes, including exposure to damsalts or
ingestion of cyanogenic plants [16,17] Although liver has been considered to be the major sourckoalanese
and is believed to be the major site of cyanideox@tation, some researchers have shown that dersble
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variations exist in rhodanese distribution in diéfiet parts of the digestive parts of the chickemlifferent ages
[18,19] There have also been studies on the digiob of cyanide radical in the tissues of anim@8,21,22]
However, it has also been shown that the thiocyaf@med from cyanide in the mammalian tissue igdly
secreted into the stomach contents of rats andtsalbot reabsorbed in the gut to be partly excrétethe urine and
partly reabsorbed into the stomach contents[23jvél@r with respect to birds, there have been lungidies on
the distribution of cyanide and thiocyanate in digestive tract of the bird. The mode of metalwlif cyanide has
not also been established in birds.

MATERIALSAND METHODS

Animal Procurement

A total of eighty four one-day old birds purcha$esim Zartech farms Sapele, Delta state, Nigeriagwised for the
study. The birds used in this study were maintaineatcordance with the guidelines approved byathienal ethical
committee, Delta state university Abraka, Deltat&tidigeria. The chicks were kept in a standard vemodage
made up of wire gauze net and solid woods. Thekshieere fed with starters mash for three weekstheckafter,
they were fed with growers mash, both mash werehased from Top feeds, PLC, Sapele, Delta stageridi. The
chicks were also given tap water ad libitum

Experimental Design

The chicks used for the experiment were divided sgven groups of twelve birds each, the groupg wesen the
following treatments. The chicks were brooded oepditter using 100 watt bulbs, flat plastic feexland shallow
drinkers for the first two (2) weeks of the expegimh The birds were fed starter mash experimemgtd ¢or four (4)
weeks. Feed and water were provi@getlibitum The birds were vaccinated against gumboro disetiee second
and fourth weeks of age as first and second dosgsectively. The experimental birds (Group Il — Wgre
intoxicated with cyanide every morning using gavagethey are fed with normal mash and tap wamoups V-
VIl experimental birds were fed with different camdrations of cyanide in their feed every morning aormal tap
water. The weights of the chicken were taken befahministering the cyanide every morning. A thifdte birds
in each group was given this treatment for four k&eevhile another third was for eight weeks. Thmalffithird in
each group was treated for twelve weeks. Thus gemlp had four birds for each of the duration gf@sure. The
treatments are as shown below

Group I- normal control.

Group Il - received 1 mg CN/kg body weight directly
Group Il - received 2 mg CN/ kg body weight difgct
Group IV — received 3 mg CN/kg body weight directly
Group V — exposed to 1 mg CN/ kg feed

Group VI — exposed 2 mg CN/kg feed

Group VIl — exposed 3 mg CN/kg feed

Collection of Samples
After completing the duration specified for eaclb gwoup chicks were weighed and sacrificed undeesthesia:
The blood, sections of the digestive tracts, libeain, heart and kidney were collected.

Treatment of Samples

The tissues of the digestive tract of the chickearemveighed and 20% homogenates were prepared L8fig
sucrose solution. The homogenates were centrifieget the supernatants obtained were used for biachem
analysis.

Principle
Estimation of cyanide in the diet, serum and tissuas based on the procedure of Esser et al., [24]
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RESULTSAND DISCUSSION

The biochemical effects of cyanide and its distitiuand metabolism in the digestive tract and otrgans of the
domestic chicken Gallus domesticysgiven different doses of cyanide directly andiiectly via diet were
investigated in this study. The significant incie#p<0.05) in serum cyanide level in most of tharigle exposed
birds indicates that the cyanide given to the biidshe two methods was absorbed into the bloahst. This is in
agreement with the findings from previous stud&s P6] involving rats.

Cyanide is a highly toxic compound that is readibsorbed and causes death by preventing the useygén by

tissues [27, 19] Results from this study also iatédhat the weight of birds can be affected by lulmse and mode
of exposure to cyanide [1]. At the different dosésyanide given to the birds, mean body weightgaas only

significantly decreased at the highest dose (3mf@Nbody weight) in those given cyanide directlyr 8 and 12

weeks. Conversely there was no significant changeeight gain in those given the toxicant in trdigt. This is

consistent with the results of previous studies teaealed a lack of significant change in bodyghein chicks fed

diets containing up to 30% cassava root meal fod&@ with the cassava root containing 300 mg taf wyanide/

kg. [28]
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Figure 1: Average weight gain of birds exposed to cyanide directly (11-1V), viafood (V- VII) and cyanide free birds
The results are expressed as meanz Standard Dewigiti=4)
Bars not sharing a common superscript differ sigaiftly (P<0.05) from the others.

The kidney had the highest cyanide level irrespeabif the mode and duration of exposure among tans. High
concentration of cyanide in the kidney may be esldb the role of this organ in eliminating the afetlites through
urate [29] It has also been suggested that thé téwrbodanese in different tissues of animalsag@ated with the
level of exposure to cyanide[30,3Therefore the findings of this study is in agreeteith that ofCastellaBertran
[32] and Ohet al, [33] which reported that rhodanese activity lie kidney is twice that of the liver in chicken.
Similarly available reports indicate that renaliatt of rhodanese significantly (p<0.05) exceetattof liver in

3
Scholars Research Library



Kadiri Helen Ejiro Annals of Biological Research, 2015, 6 (3):1-5

pigeon [34,19] in ostrich[30] and in Japanese 2@jlOkohand Pitt [23] also showed that radioactyanide was
widely distributed, with the highest concentrationshe gastrointestinal tract, blood, kidneys,dsinspleen, and
liver in rats fed KCN in the diet at 77 umol/dayaoximately 5.5 mg/kg-day CN) for 3 weeks and thgacted
intraperitoneally (i.p.) with radiolabeled NaCN.p&t from the kidney, the organ with the highestaamtration of
cyanide after 12 weeks of exposimevivo (Table 4.1) is the liver. The liver has been kndwibe the major site of
cyanide metabolism and detoxification, [35,36,3h¢Thigh concentration of cyanide in the liver méspde due to
the first-pass metabolism in the liver, followingabdosing, and initial deposition at the portaleoitry, following
exposure.

Table 1: Thedistribution of Cyanidein the serum and organs of birds exposed to cyanide directly and in their feed for 12weeks

GROUPS DIRECT EXPOSURE EXPOSURE VIA FOOD
Group | Group |1 Group Il GrouplV ~ GroupV
Organ | (Control)  (+CN) (+CN) (+CN) (+CN)  CGroupVI(+CN) - Group VII(+CN)
Serum 0.35+0.02 2.22+0.04 3.45+0.06 4.63+0.04 0.42+0.08 0.66+0.04 0.88+0.06
Liver 0.17+0.08 0.45+0.08 0.79+0.04 1.09+0.04 0.27+0.08 0.43+0.04 0.60+0.04
Pancreas  0.06+0.01 0.19+0.04 0.31+0.04 0.54+0.08 0.07+0.04 0.09+0.04 0.14+0.03
Kidney 0.20+0.01 0.48+0.04 0.91+0.04 1.56+0.04 0.35+0.05 0.49+0.04 0.85+0.04
Brain 0.15+0.02 0.2620.04 0.44+0.04 0.65+0.04 0.20+0.04 0.30+0.07 0.45+0.04
Heart 0.10+0.07 0.42+0.08 0.66+0.08 0.76+0.04 0.16+0.08 0.25+0.03 0.39+0.04

The results are expressed as meanz Standard Dewigti=4)
The cyanide concentration and it is in pg/g tiskarehe organs and mg/ml for serum. Value not sigae common superscript on the same row
differ significantly (P<0.05) from each other

Table2: Thedistribution of cyanide in different sections of the digestive tract of birds exposed to cyanide directly and in their feed for

12weeks
GROUPS DIRECT EXPOSURE EXPOSURE VIA FEED
Group | Group 11 Group Il Group IV Group V Group VI Group VII
ORGANS Control +CN +CN +CN +CN +CN +CN
Oesophagus 0.06+0.03 0.35+0.08 0.58+0.04 0.74+0.08 0.07+0.08 0.10+0.04 0.21.+0.05
Crop 0.10+0.03 0.25+0.04 0.44+0.02 0.65x0.08 0.12+0.05 0.18+0.02 0.47+0.03
Gizzard 0.18+0.04 0.44+0.04 0.67+0.06 0.97+0.04 0.24+0.07 0.28+0.04 0.62+0.04
Proventriculus  0.16+0.66 0.36+0.083 0.61+0.04 0.91+0.08 0.27+0.08" 0.32+0.04  0.64+0.03
lleum 0.24+0.02 0.57+0.08 0.83+0.05 1.07+0.04 0.30+0.08 0.36+0.08 0.71+0.04
Duodenum 0.18+0.62 0.53+0.04 0.68+0.05 1.03+0.08 0.33+0.06 0.47+0.08  0.85+0.05
Large Intestine  0.06+0.06 0.16+0.08 0.28+0.04 0.55+0.08 0.08+0.08 0.12+0.04 0.250.05
Caeca 0.05+0.04 0.12+0.08 0.19+0.08 0.49+0.07 0.09+0.08 0.13+0.08 0.27+0.04°
Cloaca 0.07+0.03 0.15+0.08 0.26+0.07 0.53+0.04 0.10+0.08 0.16+0.05 0.31+0.038

The results are expressed as meanz Standard Dewigti=4)
Cyanide concentration is expressed in pg/g tissuéhe organs.
Values not sharing a common superscript on the damieontal row differ significantly (P<0.05)

Cyanide was also found to be present in all thé@ex of the digestive tract of the birds given mige in vivo and
in their diet (Table 2) which is in agreement wjtfevious works carried out in the diet of chiclahbits and rats
[28,37,23].The duodenum had the highest conceatratf cyanide in birds offered cyanide in theirtdighile the
ileum had the highest concentration of cyanidehosé treated with cyanide vivo. It is noteworthy that there has
been no previous report on the distribution of éganin the digestive tract of birds. However th@ass of
Aminlariet al,[19] revealed that the level of the enzyme dr@be involved in cyanide detoxification increages
the duodenum with age of the chicken and this migféct the efficacy of the tissue in cyanide détoation.

The higher cyanide in the serum, liver, pancreasinb heart and sections of the digestive tradhefbirds given
cyanidein vivo compared with those given cyanide in their dietyrba due to the fact that food in the stomach
delays absorption of cyanide [38]

CONCLUSION
The accumulation and distribution of cyanide in 8erum, digestive tract and organs of the domegticken
exposed to different concentrations of cyanide afiyeand in their feed was influenced by both thedm of
exposure and dose. Also, cyanide concentrationfawsrsd to be significantly higher in the serum, mewt of the
digestive tract and organs of birds given cyanidectly compared with those given cyanide contaneiddeed.
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