Available online awww.scholarsresearchlibrary.com

volog;
é‘% e, y

9"49959‘6

Y
S
Scholars Research Scholars Research Library c&

Annals of Biological Resear ch, 2013, 4 (2):167-173 A
(http://scholarsresearchlibrary.com/archive.html) L1brar'y
I SSN 0976-1233
CODEN (USA): ABRNBW

Histopathology and biochemical assessment of excess high dose of methionine
on liver, heart and kidney tissuesin rabbit

Afshin Taravati’*, Siamak Asri®, Shahabeddin Safi', Rasol Madani®*and Pegman
M ortazavi'

Department of Clinical Pathology, Faculty of Spdizied Veterinary Sciences, Science and Research
Branch, Islamic Azad University, Tehran, Iran
2Departement of Clinical Sciences, Faculty of Vetay Medicine, Urmia University, Urmia, Iran

ABSTRACT

This study focuses on the histopathology and binaa effects of excess high dose of methioninabbits. Two
groups of 30 rabbits were tested by some experaném first group(control group) was given a comerad diet;
and the second group(care group) was also giveexqrerimental diet containing 1.2% methionine byghein the
diet for 3 months. In all of the rabbit speciesntiened above blood was obtained via samples hy itharginal
ear veins throughout 10,20,30,40,50,60,70,80 andi®gs, respectively. On necropsy, the liver, kidaeg heart
samples of 5 cases out of 10 rabbits of the firsg and 10 cases out of 20 of the second group ¥eken at the
end of the second and third month. In addition hphdgic lesion on the liver and kidney after twonths was
observed, so that cases were developed in a thoe¢hnperiod. Eventually, the biochemical parametafirmed
the histopathology results; deity excess methioomeses a toxic effect on liver, kidney and hassues.
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INTRODUCTION

Nowadays, despite the progress made in varioudsfiffeed and Metabolic diseases are still ondn@fntost
important social and economic issues that i s@ea strategic aspect. Since a great deal ofrtanm® is placed
on the metabolic diseases effects, they are asedasth feeding. Furthermore, they consist of sdéemms, directly
and indirectly: the directly they cause severakdses; and indirectly, stages caused a numberoofatcally

losses, so any study on these diseases is worgiwhil

Apart from the above, amino acids are one of theoirrant elements in the diet of aninfatherefore, evaluation of
the side effects of abuse of amino acids for preearof some metabolic disorders will be useful.

Methionine is a sulfur containing amino acid essgfior maintaining proper growth and developmenitriammals,
in addition, its supplementation in domestic ansti&e chicks, contributes to better production edfig >

However, supplementation of too much methionineseawarious toxic changes including suppressiofeed
intake and growth Methionine toxicity is more pronounced than theitity of other amino acids, because some
optimal intake levels of methionine are narrowartiotherSingestion of excess methionine causes depression i
food intake and growth and also tissue abnormalifithe ingestion is prolongéd

The sulfur amino acids have gained renewed intelestecent years largely because of their relation
homocysteine and glutathidhe
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In the present study, we aimed to detect histopagfical and biochemical effects of the intake ofess high dose
of methionine in rabbits.

MATERIALSAND METHODS

30 healthy adult male New Zeland white (NZW) rablibrtycotolagus cunigulus ) , weighing 2500-30Qvgre
provided from the animal laboratory of Tabriz Untsity of Medical Sciences. The experimental animaése
randomly divided in two groups (10 in the first gpjcontrol group] and 20 in the second group|[camaig]), then
the animals were accommodated individually in $ésis metabolic cages under controlled temperafir@€C) in

a 12 hour light/dark cycle with free access to wdthium and pellet food diets. The first groupswgaven rabbit
commercial diet contenting alfalfa meal, cornméal;ley, wheat, soybean meal and minerals as welitamins.
The other group was given an experimental dietaioimtg 1.2 percent methionine by weight in thet dog 3

months.

Blood sampling:

Blood samples were collected from the marginalweans of rabbits, then whole blood was collecteepéisally
using sterile 2ml syringe with 25 gauge needles podred into tubes without anticoagulant. The blaeas
centrifuged at 3000 g for 10 minutes for room terapge and sera was harvested using disposabl® mibes
(Eppendorf,Germany). Serum was analyzed on the stayneThis process was repeated in 10 day inteorads a
three month period.

Biochemical Parameters:

The serum concentration of Aspartate Aminotransierg AST) and Alanine Aminotransferase (ALT)
Creatinine(Crt) and Blood Urea Nitrogen (BUN) wedetermined by biochemical automatic analyzer
(AUtolab®, AMS®;Rome, Italy), using commercial kits (Pars Azmolan).

Histopathological Assays:

On necropsy, the liver, kidney and heart tissuemasnfrom 5 out of 10 animals of the first grougd® out of 20
animals of the second group were preserved in 183tral buffered formalin solution for histologiatamination
at the end of the second and third month. Formfitied tissues were processed by the standard fparahx
technique, and sections girh thickness were cut and stained with hematoxydime eosin (H&E).

Serum homocysteine level:
The serum homocysteine level were determined kgyfEe Immunoassay (EIA) using commercial kits (Rxis
Homocystein EIAUnited Kingdon).

Statistical analysis:
All data are expressed as mean + Standard ErrgrqiSe mean. Statistical analysis was performgdgione-way
analysis of variance (ANOVA) followed by DuncanssT;e value of P<0.05 was considered statisticidjgificant.

RESULTS

Serum biochemical parameters results are preseantatle.1. Analysis of biochemical data reveat tiféer the first
month of the experimental period, AST, ALT, BUN da@rt serum levels in the second groups were Sagmfly
increased (P<0.05) in comparison with those offitet group. This increase continued in the secand third
month of the experimental period, which agreed whth histopathologic results.

In histopathology,the samples were taken aftesém®nd month of the experimental period in kidnesue; tubular
degeneration and interstitial nephritis were obsérdn hepatic tissue, focal hepatitis, peri pohapatitis and
infiltration of mononuclear inflammatory cells irep portal area were observed. In heart tissuej ogll swelling
was observed.

In histopathology,the samples were taken aftethird month of the experimental period in the kighissue, cell
swelling (Fig.2) with tubular degeneration was akied. In hepatic tissue mild cell swelling with ilbfation of

mononuclear inflammatory cells in the peri portedaFig.1,3) and hepatic fatty degeneration wdrsenored .In
heart tissue, mild cell swelling in the muscldsceand mild infiltration of mononuclear inflamnaay cells in the
muscle cells were observed(Fig. 4,5).

There are conclusions of serum hemocysteine levethe second group in table.1. As it is shown serum
hemocysteine level increases by time which thiseasing meaning (P<0.05) in comparison with thdshe first

group.
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DISCUSSION

In the present study, we aimed to detect histopagfical and biochemical effects of the intake ofess high dose
of methionine in some rabbits over a three montiogein which the biochemical finding would be agreement
with those studies which performed.

In a clinical plasma examination, AST and ALT aitiés in plasma represent biomarkers for liver fione®.
Alterations of AST and ALT activities are liver-exgific and have been used as a tool to study vgugti viability
and changes in cell membrane permeabili@ur study demonstrates that in excess high dasageionine loaded
rabbits there was a significantly increased agtiat plasma ALT and AST (P<0.05 and P<0.05, respels).
Based on these observations, alterations in plas8ieand ALT activities (Table.1) reflect adversdeefs of
excess methionine on hepatic function, histopatjioloesults confirm biochemical outcome. On theeothand,
results of our studies show that AST and ALT atité in plasma of rats were significantly elevabsdexcess
methionine, indicating excess methionine- relatgdry to the livet?®

Moreover, Blood Urea Nitrogen (BUN) is one of thaditional blood indices of glomerular filtratio8imply stated,
most of the urea produced in the body is excretethé urine by filtration across the glomerulus.efdfore,
reduction in the glomerular filtration rate (GFR)sults in increases in the BUN concentration. Qnaw (Crt) is
removed from the body almost entirely by renal etion through glomerular filtratidd Furthermore, Crt is
typically increased by pathologic processes thasealecreased GFR, so increasing BUN and Crt dgnieidicate
kidney disorders and are used as biomarkers farelidunctiof®. This research demonstrates that in excess high
dosage methionine loaded rabbits there was a gignify increased activity of plasma BUN and Cr&@F05 and
P<0.05, respectively). As per these observatiolisrations in plasma BUN and Crt activities (Tab)ereflect
adverse effects of excess methionine on kidneytiomehat histopathologic results confirm biocheatioutcome.
Results of previous studies show that BUN and €lividies in plasma of rats were significantly ed®d by excess
methioniné®, indicating excess methionine- related injurytte kidney.

Biochemistry results revealed by our study arecitbadance with a previous report by Toue et al 6200

On the effects of the excess methionine on thethélaere are some studies that indicate methiorind
homocysteine caused cardiovascular diseised®*’

Our research indicated that excess methionineaperiod of three months has a toxic effect ontheascle cells,
was the same noticed by Mayer et al (2003) an®dd Sw et al (2002).

Pathologic and biochemistry results indicated thetess high dose of methionine has a toxic etfirdhe tissues.
There are different views regarding the mechanisfmmethionine toxicit§. However, methionine itself does not
seem to be directly responsible for its toxicitgchuse no adverse symptoms are observed in patiéthits
extremely high plasma levels of methiorfné@hus, it appears that metabolites in the norratimwlic pathways or
abnorrqal metabolites arising from the overloadirfgcertain metabolic pathways might be responsilde f
toxicity .

Ingestion of excess methionine causes depressidio®d intake and growth and also tissue abnbties if the
ingestion is prolonged Recent evidence, mostly from in vitro studies pesmpted Benevenga and associates to
propose an alternate mathionine-catabolic pathwayhich methionine was believed to be transaminatetithen
decarboxylated. Benevenga had suggested earliea firaduct or products of this pathway might spomsible for
the toxicity of methionin®. This hypothesis stressed the relative importaridee methyl group of methionine in
causing the toxiciff?. The observation that glycine was more effecthantserine in alleviating methionine toxicity
was attributed to the role of glycine in acceptihg methyl group of methionine in a reaction catati/by glycine
methyl transferagé?®®

From observation mainly with chicks Baker and asstes, however ,emphasized the importance of the
homocysteine moiety of methionine in causing thecity .This view was evolved from the observationih
chicks and rats that homocysteine and methionine wgually toxic when ingested in excéss

Thus, it appears that Homocysteine might be a tmeétabolite as methionine is a precursor of horsigige and
there is significant amount of sulfur amino aditermediate in the methylation and transsulfuragiathways.
Toxicities of homocysteine, both in vivo and inreithave been reported previodsfif ,and methionine intake has
been shown to raise plasma homocysteine concerteti
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Because hemocysteine is one of the most importamtidates to be toxic methionineve have measured the serum
hemocysteine rate in different periods and asshiswn in table.1. Hemocysteine rate has beenaserkby time in
second group that has been fed by excess high elafagethionine diet. As it is mentioned above ¢dies of
hemocysteine, both in vivo and in vitro have beesved™>% So blood hemocysteine level increasing may cause
toxic effects on tissues which has been achieveugigpathology and biochemical results.

Also other metabolites that were produced by exteghionine metabolism can cause toxic effect. Sofmbese
metabolites which can be effective in methioninddity are mentioned down:

3-Methylthiopropionate(3MTP), one of the metabdita the transamination pathway, is also a candibdatause
its addition to the diet causes similar hematolalgahanges in rate to those in animals fed excessisthionin&’
and because downstream metabolites of 3MTP, sustetsanethiol.hydrogen sulfidefs)), and formate, are highly
toxic?®. Another candidate is s-adenosylmethionine (SAdfe of the most important methyl donors for 1-carbo
metabolism: the hepatic content of SAM is increasganethionine load, and the increase is prevebteglycine
supplementation, which is known to alleviate metimie toxicity?”®. Although there are several candidates for the
toxic metabolite, the biochemical mechanisms uwyiteglmethionine toxicity remain controversial, anidmarkers

for toxicity have yet to be elucidated

Tablel. Levelsof serum AST,ALT,BUN,Crt and Homocysteine concentration of rabbitsfed with excess high dose of methionine over a

Time period
Frist
Parameters (gcraaltjrgl Second group(care group)
group)

10"day 20%day 30"day 40%day 50"day 60%"day 70%day B0"day 00" day

-1 36/80+7 38/20+6 62/50+1 79/30+1 81/30+3 86/50+1 84/80+1 82/60+4 84/00+4 93/6+12/3
AST[IITL ] o

/65* nr 7173 6/18 1/40° 5/37 119 130 130°
ALTLITL- Y 32/50+6 33/60+5 36/90+6/ 58/30+1 74/30+3 67/90+1 75/50+1 88+25/4 89/8+13 105/80+2
/88 /85 15 1/9¢ 2070 2127 2/51° 0° 160 9/60
BUN| di=1] 9/17£1/ 13/80+1 16/57+1/ 17/60+2/ 16/33+1/ 19/11+1/ 20/715/ 20/32+2 21/5+5/ 20/10£3/3
mg 54 189 62° 31 28 59 719 199" 06 1~
-1 0/66+0/ 1/14+0/ 1/65+0/4 1/56+0/5 1/60+0/7 1/48+0/4 1/82+0/4 1/82+0/ 2/08+0/ 1/88+0/32
Crifmg dl™7] 08 26° & 5 3 7 o 19 20 k
Homocysteine  0/234+0 0/48+0/ 1/25+0/3 2/51+0/5 4/A7+0/8 5/63+0/6 7/09+0/8 9/34+1/ 12/43+1 14/38+1/3
[aemeol 171 1122 20° 0 vl 0° o’ 5 39 169 3

Data are expressed as mean +Se.
Different symbols[a,b,c,d,e,f,g,h,j and k] showtistacal significance between groups in each row.
AST:Aspartate Amino-Transferase; ALT: Alanine Arlinansferase; BUN: Blood Urea Nitrogen; Crt: Creaitie.

Fig 1.Liver. Second group after third month. Infiltration of mononuclear Inflammatory cellsin periportal area (arrows).H& E.(400x)
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Fig2.Kidney.Second group after third month .cell swelling in tubules (arrows) .H& E.(400x)

Fig3.Liver. Second group after third month. Infiltration of mononuclear Inflammatory cells (arrows) and cells
welling(ar rowheads).H& E.(100x)
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Figd.Heart. Second group after third month. Infiltration of mononuclear inflammatory cells (arrowheads) and cell swelling(arr ows)
between muscle cells.H& E.(400x)

Fig5 Heart. Second group after third month. Infiltration of mononuclear Inflammatory cells (arrowheads) between degeneration
muscle cells

CONCLUSION

Pathologic and  biochemistry results revealed that excess high dosef methionine has a
toxic effect on the tissues ., In other wordptimal intake levels of methionine amarrower than the
other amino acids so we should beorem cautious when using methionine ingdie
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