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ABSTRACT

This study investigated the effects of monosodium L-glutamate (MSG) administered orally or
subcutaneously to male West African Dwarf (WAD) goats on the serum activities of some liver
enzymes, serum total protein and liver histomorphology. Twenty-eight adult male WAD goats
were used for the study. They were randomly assigned to 7 groups (A, B®, BS, C°, C®, D° and
D% of 4 goats each. Group A served as untreated control; B and B° received 0.25 g of
M SG/kg body weight (bw) orally or subcutaneously (S/C), respectively; C°and Creceived 0.5
g of MSG/kg bw orally or S/C, respectively; and D° and D received 1 g of MSG/kg bw orally
or SIC, respectively. The serum activities of alanine aminotransferase (ALT) and aspartate
aminotransferase (AST) and serum levels of total protein were assayed on days 0, 14 and 28 of
MSG administration, and liver sections obtained at day 28 were processed for
histomorphological evaluation. The results showed that on days 14 and 28 the serum ALT and
AST activities of goats in the treated groups were significantly lower (p < 0.05) than those of
the untreated control group. The serum total protein of all the treated groups were
significantly higher (p < 0.05) than that of the untreated control group on day 14, but on day
28, there was no significant variations (p > 0.05) in the serum total protein of the treated and
untreated groups. No obvious histomorphological lesions were observed on the liver tissues on
histomorphological examination. It was concluded that MSG administration as used in this
study in WAD goats led to significant reductions in serum ALT and AST activities and
elevation of serum total protein, which is suggestive of enhanced hepatocyte membrane
stabilization and hepatic protein synthetic ability.

17
Correspondence: E-mail: izuchiogu2004@yahoo.corgl: +234 8037386676
fCurrent address: Department of Veterinary Surgery and Medicine, Allon Bello University,
Zaria, Kaduna State, Nigeria.
ISSN: 2315 - 6856



INTRODUCTION

Monosodium L-glutamate (MSG) is the sodium salthef non-essential amino acid glutamic acid — one
of the most abundant amino acids found in natunterést in the toxicity of MSG as a food additivash
increased greatly in the past years because ofasheciation of this compound with both Chinese
restaurant syndrome in humans and lesions of tipethglamus in new-born mice and monkeys [1].
Adverse reactions to food can be defined as angraial physiological response to a particular fodfd [
and can be classed into a number of different oaiegy with two major categories being toxic reatsi
and hypersensitivity reactions [3]. Toxic reactiongl occur in virtually all individuals in a dose-
dependent manner, whereas hypersensitivity reactos usually idiosyncratic reactions that onlyuscc
in a small subset of individuals [4]. Sensitivityrhost food additives is believed to occur in calymall
minority of the population [5, 6], with most adversffects being attributed to various pharmacokgic
and other non-immunological mechanisms [7], rathan being true allergic reactions.

The liver is an organ of diverse metabolic actigtinvolving synthesis, biotransformation and geraf
numerous substances. Any assessment of its fuattsatus is usually based on its ability to perfor
specific metabolic functions. Hepatocellular intggand the functional status of the liver and soder
notable organs like kidneys and pancreas can bkiaged by laboratory tests [8, 9]. The clinical
manifestations of diseases of these organs arausually outwardly characteristic. This very reason
necessitates the application of certain laboratesys to detect the presence of such disorderodl g
number of tests have therefore been developech&détection of alterations in hepatocellular initgg
and liver function, with only a few having been ifauto be practicable and useful in veterinary pcact
[10].

The effects of MSG have been studied in many angpacties [11], but available literature show litite

no such studies in West African dwarf WAD god¥ore so, no reported studies have been found that
compared different routes (oral and subcutaneotgidministration of MSG either within or between
animal species [12]. The WAD goat is an economyciafiportant breed of goat commonly raised under
semi-intensive or extensive husbandry methods iic&f These animals mostly roam about scavenging
for food. Through scavenging, they have accessftover foods and leaves used in wrapping suchsood
cooked with MSG. Even the owners of such goatsahastrictly reared intensively feed their goaithw
leftovers and supplements that may contain MSG .eMmiportantly, thd-ulani animal rearers in Nigeria
traditionally use MSG in “knocking out” libido inudgks [13]. Though this is a common practice, there
little or no information in available literature dhe effects of administration of MSG on hepatadaf
integrity and synthetic ability of the liver of thgoats. The objective of this study was to evaluhée
effects of oral or subcutaneous administration aried doses of MSG on the serum activities of some
liver enzymes, serum total protein and liver histopmology of male WAD goats.

MATERIALSAND METHODS

Experimental Animals

Twenty-eight adult male WAD goats were used for shedy. They were 12 to 15 months of age, and
weighed between 8 and 12 kg. The goats were aditiesafor two weeks before commencement of the
study. During the acclimatization period, they weaecinated againgkeste des petites ruminants (PPR)
using the PPR vaccine obtained from National Ve&syi Research Institute (NVRI), Vom, Plateau State,
Nigeria. They were also dewormed with mebendazdlornin®) manufactured by Cadila
Pharmaceuticals, Dholka, India [14]. After the tweeks period of acclimatization, they were randomly
assigned into groups and tagged. They were hougihvthe Animal House Unit of the Faculty of
Veterinary Medicine, University of Nigeria, NsukkBhey were fechd libitum on common edible grasses
and shrubs Ranicum maximum, Stylosanthes gracilis and Penisetum purpureum) in addition to feed
supplements. Drinking water was also provided freel
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Monosodium L-Glutamate

The test compound used was Veta®9% MSG) brand of monosodium L-glutamate (MSG)
(CsHgNNaO,.H,0), manufactured by Vedan Enterprise Corporati@wan. It was dissolved in distilled
water before use [15]. A stock solution was pregdrg dissolving a 454 g sachet of MSG crystals in
distilled water and made up to 1620ml volume.

Experimental Design

The 28 male WAD goats were randomly assigned ietes groups (A, B B®, C°, C°, D° and D) of 4
each. Group A served as untreated control andftiverdid not receive MSG. Group$ Bnd B’received
0.25 g of MSG/kg body weight (bw) orally and sutameously (O/SC), respectively. GroupSadd C
received 0.5 g of MSG/kg bw O/SC, respectively. @ ¥ andD® received 1 g of MSG/kg bw O/SC,
respectively. These doses were chosen to similateeported daily intakes of humans which we believ
is directly related to the quantity that goats rpagsibly be exposed to [16,17,19]. Moreover, MSG ha
been shown to have very low acute toxicity with I0D&f 15 mg/kg and 18 mg/kg in rats and mice
respectively [19]. The MSG administration (MSGA)své8 hourly for a period of four weeks. The serum
activities of alanine aminotransferase (ALT) angaatate aminotransferase (AST) and serum levels of
total protein were assayed on days 0, 14 and 2BISG administration. The goats were humanely
sacrificed on day 28 of the experiment and samméstheir liver tissues were collected for
histomorphological evaluation.

Evaluation of Serum Activitiesof ALT and AST

The serum activities of ALT and AST of the male WAJDats treated with MSG together with the
controls were determined on days 0, 14 and 28 oGM@ministrations following the Reitman and
Frankel colorimetric method [20] fon vitro determination of ALT and AST in serum or plasmsing a
Quimica Clinica Applicada (QCA) test kit (Quimicdifica Applicada, Spain).

Evaluation of Serum Levelsof Total Protein

The serum total protein levels of the goats treatikd MSG together with the controls were deterrdine
on days 0, 14 and 28 of MSG administrations follaythe direct Biuret method [21] for the vitro
determination of total protein in serum or plasemsing Quimica Clinica Applicada (QCA) total protein
test kit (QCA, S. A. Spain).

Histomor phological Evaluation of the Liver

The liver tissues were fixed by immersion in Bosifiiuid for 48 hours. Later, they were dehydrated i
graded concentrations of ethanol, cleared in xyland embedded in paraffin wax. Five micrometrekthi
sections were cut, mounted on glass slides, amestavith hematoxylin and eosin for light microsgop
Photomicrographs were captured using a Moticam émdgjus 2.0 digital camera (Motic China Group
Ltd. 1999-2004).

Data Analysis

Data generated were subjected to one-way analfys&riance (ANOVA). Variant means were separated
using least significant difference (LSD) methodgrificance was accepted at probability level ldmmnt
0.05.

Ethics
The housing, handling and welfare of the goats disethe study followed the standards in accordance
with the Ethics and Regulations guiding the useeséarch animals in the University of Nigeria, Neuk

RESULTS
There were no significant variationg $ 0.05) in the serum ALT activity of all the gogitoups before
commencement of MSG administration, but on daysiid 28 of MSG administration, the serum ALT
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activity of all the treated groups were signifidgriobwer (p < 0.05) than those of the control group that
was not given MSG (Table 1). However, within theated groups, there were no significant variat{pns

> 0.05) between those given MSG by oral or sub@gas route and the varied doses (Table 1).

There were also no significant variations X 0.05) in the serum AST activity of all the gaabups
before commencement of MSG administration (DaybQ},on day 14 of MSG administration, the serum
AST activity of all the treated groups were sigrafitly lower p < 0.05) than that of the control group
except those of groups’@0.5g/kg MSG orally) and TX(1.0g/kg MSG subcutaneously) (Table 2). On day
28 of MSG administration, however, the serum ASTivag of all the treated groups (without any
exception) were significantly lowep & 0.05) than that of the untreated control groLgiofe 2).

The serum total protein of all the goats groupsrditishow any significant variationp € 0.05) before
the commencement of MSG administration, but onIdhpf MSG administration, the serum total protein
of all the treated groups (except groupt@@ated with 0.25g/kg MSG subcutaneously) wereifsagmtly
higher @ < 0.05) than that of the untreated control grotgb{e 3). On day 28 of MSG administration
however, there were no significant differencps>(0.05) between the serum total protein of thatée
and untreated control groups (Table Blicroscopic examination of sections of the livertbé goats
given varied doses of MSG orally and subcutaneofisty28 days showed no obvious lesions or
histomorphological abnormalities.

Table 1: Serum alanine aminotransferase (ALT) activities of male West African Dwarf (WAD)
goats given varied doses of monosodium L-glutamate (M SG) orally and subcutaneoudly.

Groups, with treatmentsMeans, with standard error of mean in bracketsL()lU/
and route where applicable

Day 0 Day 14 Day 28
Group A 26.09 28.25 26.85
(Untreated Control) (3.07) (3.62) (2.44)
Group B 21.04 10.94 9.95
(0.25g/kg bw MSG, oral) (1.54) (2.85) (1.15)
Group B 23.98 9.93 7.96
(0.25g/kg  bw  MSG, (4.20) (1.01) (0.99)
subcutaneous)

Group & 24.41 10.94 9.95
(0.5g/kg bw MSG, oral) (4.01) (1.64) (1.92)
Group C 24.405 8.928 8.53¢
(0.5g/kg bw  MSG, (3.149) (2.013) (1.433)
subcutaneous)

Group ¥ 27.35 13.96 6.66’
(1.0g/kg bw MSG, oral) (8.45) (3.44) (1.57)
Group D’ 20.62 10.94 7.66
(1.0g/kg bw  MSG, (1.26) (4.03) (1.67)
subcutaneous)

3 Different superscripts in a column indicate sigift difference between the means (p < 0.05).
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Table 2: Serum aspartate aminotransferase (AST) activities of male West African Dwarf (WAD)
goatsgiven varied doses of monosodium L-glutamate (M SG) orally and subcutaneoudly.

Groups, with treatmentsMeans, with standard error of mean in bracketsL(iU/
and route where applicable

Day 0 Day 14 Day 28

Group A 83.74 89.90 84.24
(Untreated Control) (8.05) (6.90) (8.57)
Group B 81.67 66.79 49.08
(0.25g/kg bw MSG, oral) (8.50) (2.22) (3.12)
Group B 83.09 65.4% 50.94
(0.25g/kg  bw  MSG, (7.02) (6.86) (9.18)
subcutaneous)

Group € 86.25 74.58" 55.64
(0.5g/kg bw MSG, oral)  (9.45) (4.90) (4.92)
Group C 80.45 67.44 53.99
(0.5g/kg bw MSG, (2.14) (5.61) (3.97)
subcutaneous)

Group ¥ 86.14 71.98 58.87
(1.0g/kg bw MSG, oral)  (9.41) (5.84) (8.59)
Group D 81.21 73.92" 54.6F
(1.0g/kg bw MSG, (5.57) (5.77) (6.98)
subcutaneous)

% Different superscripts in a column indicate sigwift difference between the means (p < 0.05).

DISCUSSION

The results of the ALT and AST determination sugglest MSG at the doses administered to the WAD
goats exhibited a hepatocyte membrane stabilizifegte[22,23]. It is worthy of note that this sugeal
membrane stabilizing effect was neither dose-degminaor route-dependent. It is also possible thttea
dose levels used in this study, the administeredGM&y have caused a reduction of serum ALT and
AST by causing an alteration in pyridoxal phosphate cofactor necessary for the action of the
aminotransferases [24,25,26,27]. The reduced séiumobserved in the treated goats in this studgtis
variance with 9.15% increase in serum ALT reportad Egbuonuet al. [11] after 28 days of
administration by oral administration of MSG to malbino rats daily at a dose of 5mg/kg body weight
Two factors could be responsible for the differerkiestly, this study utilized male WAD goats asingt
male albino rats which they used. Secondly, theeethgraded doses (250mg/kg, 500mg/kg and
1000mg/kg) used in this study are quite higher thanlower dose they used. However, their loweedos
is by far below what is daily consumed by humans wtilize MSG as food additive [18].

The significant decreases in serum AST and ALTviids recorded in MSG-treated goats also contrast
with earlier reports of an elevation that implieéphtotoxicity [28,29,30]. It is believed that the
differences between our findings and the contrgstines cited may be partly due to the differences i
animal species used for the studies (rats in aiesks and goats in this present study) and thes dose
administered. The earlier cited reports used dmaaging from 5-60mg/kg bw while in this presentdstu
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it was 250mg/kg to 1,000mg/kg. It thus appears #aahinistration of such high doses in goats has a
hepatocyte membrane stabilizing effect or may habered pyridoxal phosphate metabolism
[22,23,24,25,26,27] The absence of any obviousimetphological abnormalities in the liver sectiars
the WAD goats that received oral and subcutanedusrastration of MSG gives further credence to this
observation.

Table 3: Serum total protein levels of male West African Dwarf (WAD) goats given varied doses of
monosodium L -glutamate (M SG) orally and subcutaneoudly.

Groups, with treatmentsMeans, with standard error of mean in bracketd)g/d
and route where applicable

Day 0 Day 14 Day 28

Group A 6.30 5.95 6.16
(Untreated Control) (0.24) (0.12) (0.15)
Group B 5.97 7.60° 7.71
(0.25g/kg bw MSG, oral) (0.14) (0.72) (0.85)
Group B 5.98 6.96" 7.20
(0.25g/kg bw  MSG, (0.17) (0.42) (0.31)
subcutaneous)

Group € 6.18 7.62 7.95
(0.5g/kg bw MSG, oral)  (0.19) (0.47) (0.18)
Group C 6.45 7.7% 8.28
(0.5g/kg bw MSG, (0.26) (0.51) (2.43)
subcutaneous)

Group ¥ 6.16 7.43 7.92
(1.0g/kg bw MSG, oral)  (0.24) (0.41) (0.45)
Group D’ 6.24 7.90 8.40
(1.0g/kg bw MSG, (0.23) (0.49) (0.51)
subcutaneous)

b Different superscripts in a column indicate sigwint difference between the means (p < 0.05).

The increased serum total protein recorded for tthated groups on day 14 implies that beyond
stabilization of the hepatocyte membrane, MSG at dbses administered to the goats enhanced the
protein-synthetic activity of the liver. With gluteate as an amino acid, MSG may have supplied the
needed substrates which the liver used in syntingsfzart of the extra serum proteins recorded fier t
treated groups. The finding of increased serum foatein in this present study is at variance with
report of Tawfik and Al-Badr [31] that recordededuction in serum protein in rats after adminigrat

of MSG at the doses of 0.6mg and 1.6mg/g body wesghdaily basis for 14 days. It is thought that th
differences in the animal species used for theissu@ats in the cited cases ant goats in the prasedy)
may principally account for the differences repdstéhough it is not completely ruled out that arersg
could be toxic at a lower dose (as used in thetraties) and hepatoprotective at a larger dosaded in

this present study).

Based on the results of the study, it was conclutiat administration of MSG to West African Dwarf
goats at the doses and routes used in this stddy Isignificant reductions in serum ALT and ASTda
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elevation of serum total protein indicative of ented hepatocyte membrane stabilization and incdease
hepatic protein-synthetic ability.
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