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ABSTRACT

Monosodium glutamate (MSG) is permitted as a sadd additive. However, there are concerns regardiadnigh
intake. Using medicinal plants for treatment is amcient practice, which still holds today. Uvarihatnae is one
plant whose therapeutic activities are being iniggged. MSG and phytochemicals have been repodealter
haematological parameters. 25 Sprague dawley ra618 weeks old (80g —120g) were grouped as follows
CONTROL, MSG, MSG+U.chamae(low dose), MSG+U.chamidelle dose) and MSG+U.chamae(high dose).
Animals in the experimental groups were orally austered MSG daily at 150mg/kg body weight for 8@sdafter
which, the animals in the three MSG+U.chamae groupse treated with respective doses (LOW dose; fiam
body weight; MIDDLE dose; 200mg/kg body weight, HI@ose; 300mg/kg body weight) of the Uvaria chamae
extract. Haematological parameters were evaluatéde white blood cell (WBC), red blood cell (RBC),
haemoglobin (HB), haematocrit (HCT) and neutrogMEU) levels were significantly lowered while thean cell
volume (MCV), mean corpuscular haemoglobin (MCH) &mphocyte (LYM) levels were significantly raised
the MSG-administered rats when compared with theNOROL (P < 0.05). The three doses of the extract
significantly raised the RBC, HB and HCT levels achhivere lowered by the MSG; the extract also sicamiftly
lowered the MCV, MCH levels raised by the MSG. H@awrethe extract had no significant (P < 0.05) effen the
NEU and LYM levels. Monosodium glutamate has detital effect on haematological parameters but Wvari
chamae ethanolic extract is a potent remedy agait®G-induced toxicity.
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INTRODUCTION

Monosodium glutamate (MSG) is the sodium salt ef tlon-essential amino acid (glutamic acid), onéhefmost
abundant amino acids found in nature; glutamic &cithe main component of many proteins and peptafenost
tissues. Monosodium glutamate contains 78% of glitaacid, 22% of sodium and water. Glutamate i als
produced in the body and plays an essential roleliman metabolism. It is a major component of nmanoyein-rich
food products such as meat, fish, milk and someteddes [1].
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MSG is produced in many countries around the wtirtdugh a fermentation process of molasses frorarscane
or sugar beets, as well as starch and corn suga@ I commonly consumed as a flavour enhanceraat &olditive
and both animal model experiment and human cliniepbrts has suggested harmful effects. In Nigetéspite
evidence of negative consumer response to MSG,tabkleu international organizations and nutritionigtve
continued to endorse Monosodium glutamate, ancereg@ that it has no adverse reactions in humahs. T
Directorate of Regulatory Affairs of Food and Drégiministration and Control (FDA & C) in Nigeria, mo
NAFDAC has also expressed the view that MSG ismjatious to health [2].

The use of plants as source of medicine in treafisgase (including chemical poisoning) is an artcgactice,
however, in recent times; attention has been regdraick to plants as sources of therapeutic agemt$o obvious
reasons as reduced cost, relative lower inciderfceadverse reactions compared to modern conventional
pharmaceuticals and ready availability among othé&rdarge number of plants (includingvaria chamae)in
different locations around the world have beenastad and semi-purified to investigate their indidal therapeutic
activity.

Uvaria chamaebelongs to the family Annonaceae [3]. It is antling plant predominantly found in the tropical
rain forest of West Africa. Literature has showattingestion of phytochemicals as drugs can alemal range of
haematological parameters [4].

Haematological parameters refer to levels of bloothponents; red blood cells (RBC), white blood ¢&/BC),
platelet (PLT), haemoglobin (HB), neutrophil coNtEU) and lymphocyte count (LYM). Due to the widesgd
consumption of MSG and use of herbal medicines teécessary to study the effect of MSG on bloaeltigsue that
transports substances in the body and the ameétigratfect ofUvaria chamae

This study is aimed at evaluating the effect of Mi8@uced toxicity on haematological parameters examining
the therapeutic effect ddvaria chamaen correcting the adverse effect of MSG-induceddity on haematological
parameters in Sprague-dawley rats.

MATERIALS AND METHODS

Experimental Animals: A total of 25 female Sprague dawley rats, 16-1&kgeold and weighing between 80g —
120g were obtained from the laboratory animal eer®ollege of Medicine, University of Lagos, Idaba. The rats
were bred for one month in the animal house ofGbéege of Medicine, University of Lagos, Idi-aratmaallow
them acclimatize to their new environment. The ratse feed with rat pellets (purchased from Ladokeeds,
Ibadan) and with watead labiumthroughout the experiment period. The rats wera thieked at random and
divided into five groups; a CONTROL group, and father experimental groups which were all adminéste
MSG. Each of the rats were painted at the tail wittelible dyes of different colours and put intffetent cages,
according to their group.

The rats were grouped as follows;

MSG+U.chamae
[HIGH DOSE)
5 RATS

Figure-1: Experimental design
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Administrations of Monosodium Glutamate (MSG): After one month of acclimatization, the 20 rats in
experimental group were administered monosodiurtagiate orally by means of calibrated syringe withched
rubber cannula at a daily dose of 150mg/kg bodgiteior 30 days. The rats in the CONTROL group wgken
distilled water. The administration was carried émt 30 days after which, the animals in the M&Gshamae
groups were administered with the ethanolic plaititaet as treatment.

Collection of Plant SamplesAbout 2kg ofUvaria chamaeoot, locally called ‘eruju’, were bought from @joye
market, Mushin Local Government area of Lagos Stt¢anical identification and authentication oé thlant was
done at the herbarium of the Botany Departmentrofé&rsity of Lagos, Akoka.

Preparation of Ethanolic Plant Extract: The plant’s root bought, were chopped into smates and air dried for
2 weeks. The dried samples were grounded almgsbwaler using a Thomas Wiley mill machine (Model £8
USA) in Pharmacognocy laboratory of the Collegéviefdicine, University of Lagos. 2kg of this was weegl and
then soaked in 70% ethanol for 72hours after whictvas sieved using muslin cloth. The plant extraets
concentrated in the same laboratory using rotagpesator and further evaporation was done with cateB0°c.
Steam evaporation using water bath set at 50°c aksxs carried out to get a very thick jelly-like eadt. The
ethanolic extract was then prepared into threedifit doses (Low dose; 100mg/kg body weight dosddlé dose;
200mg/kg body weight, High dose; 300mg/kg body Ww8idor administration. The average weight of timéraals
as at the beginning of treatment was 100g.

Administration of Plant Extract: After 30 days of administration of the monosodiulet@mate, the animals in the
MSG+U.chamaegroups were administered orally with the ethanplant extract (as treatment) according to their
respective daily doses; those in the MSG group waceificed before this administration started. &deninistration
was carried out for 21 days after which all thenzals were sacrificed.

Collection of Blood SamplesAfter 21 days of the administration of the ethamplant extract, the rats were fasted
over night. The following morning, the rats wereigied and collection of blood sample was done thinoocular
puncture i.e. using Na-Heparinized haematocritdubserting through optical sinus and collected th ethylene
diamine tetraacetate (EDTA) bottles for evaluatdbhaematological parameters.

Evaluation Haematological Parameters:The whole blood in the EDTA bottles was homogeniiedllow for
proper mixing of the blood components. Evaluatibrthe haematological parameters; haemoglobin cdretém
(HB), packed cell volume (PCV), red blood cell coRBC),mean cell volume (MCV), white blood cell wrd
(WBC), mean corpuscular haemoglobin (MCH), mearmpascular haemoglobin concentration (MCHC), neutiloph
count (NEU)and Lymphocyte count (LYM) was carriedt aising automated haematological Analyzer K-X- 21
made by SYSMEX, Kobe, Japan. The machine uses iampedand colorimetric method in which haemoglobin
form a complex by the action of lyase, one of teagents in the machine and then analyses the sample
measuring the concentration of the haemoglobinather blood components in the medium [5].

Statistical Analyses:Data were analyzed by comparing mean values franQ®NTROL group and the MSG
group (being the positive and negative controlpeetvely) by student t-test. Mean values fromatiht treatment
(MSG+HJ.chamag groups were also compared with mean values frddGMroup, (negative control) by analysis of
variance (One-way ANOVA) using SPSS Version 20vgaife. Results are expressed as Mean + Standardtidevi
(SD) and are regarded as significant at ®05.

RESULTS AND DISCUSSION

Haematological parameters, which include: whiteotleell (WBC), red blood cell (RBC), haemoglobinB}
haematocrit (HCT) [which is also packed cell voluf®RCV)], mean cell volume (MCV), mean corpuscular
haemoglobin (MCH), mean corpuscular haemoglobircentration (MCHC), neutrophil (NEU) and lymphocyte
(LYM) were analyzed.
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Table-i: Comparison of the levels of hematologicglarameters of normal controls and MSG-administeredRats

Haematological Parameters CONTROL MSG
Mean + S.D Mean + S.D
WBC (10/L) 14.92 +4.35] 79.10 +2.08
RBC (1%4L) 7.83+0.2 "3.18+0.2
HB (g/dl) 15.92+0.3 | '12.02+1.1
HCT (%) 4550+ 1.40 "36.06 +3.30
LYM (%) 42.30+4.21| "61.00 +2.59
NEU (%) 4544 +3.19 "31.32+3.77
MCV (pg) 58.20 + 2.01] "114.11 + 15.46
MCH (FL) 20.32+0.7 | "38.04%5.1
MCHC (g/dI) 34.96+0.8 | 33.33+0.0

“Statistically significant when compared with the \CXIROL group at P_< 0.05

The above table shows that MSG had significantceffen haematological parameters; the WBC, RBC, HBT
and NEU levels were significantly reduced in the GA&dministered rats when compared with the CONTROL
group; the MCHC level was slightly lowered (but meatistically significant), while the LYM counthe MCV,
MCH levels were raised significantly by the admiragon of MSG.

Table-ii: Effect of different doses of ethanolic etxact of Uvaria chamae on hematological parameters in MSG-administered Ra

Haematological CONTROL MSG MSG + U.chamae MSQ + U.chamae MSG_+ U.chamae
Parameters Mean + S.D (Untreated) (Low Dose) (Middle Dose) (High Dose)
Mean £ S.D Mean £ S.D Mean £ S.D Mean £ S.D
WBC (10/L) 1492 +435] '9.10+2.08 6.95 +0.55 6.30+3.16 7.32+2.31
RBC (10%L) 7.83+£0.25| "3.18+0.21 77.14+0.05 77.93+0.42 78.07 £ 0.58
HB (g/dl) 15.92 +0.33] "12.02 +1.10 712.80 + 0.58 1492 +1.21 “14.48 + 0.56
HCT (%) 45,50 + 1.400 "36.06 +3.30 741.85 +0.94 "45.24 £ 4.20 "43.72 £2.05
LYM (%) 42.30£4.21 | "61.00+25 53.40+25 58.66 + 5.1 60.78 +6.2
NEU (%) 4544+31 | "31.32+3.7 34.35+15 30.34+24 28.56 + 4.6
MCV (pg) 58.20 + 2.01] "114.11+15.46 758.78 + 0.61 757.00  2.53 755.96 + 2.02
MCH (FL) 20.32 £0.72] "38.04 +5.15 717.95 £ 0.97 718.76 £ 0.61 "18.56 + 1.03
MCHC (g/dI) 34.96+0.87 33.33+0.0( 30.55 + 1.95 32.96 +0.49 33.02+0.96

*Statistically significant when compared with th© ETROL group at P < 0.05
** Statistically significant when compared with tMSG (Untreated) group at P < 0.05.

As shown in table above, the three doses of theaeixhad significant effect on some of the haemogichl
parameters in the MSG-administered rats; the etlaextract ofUvaria chamasesignificantly raised the RBC and
HB levels which were lowered by the administratafriMISG; this effect is found to be dose dependeptvever,
the extract further lowered the WBC level but thiss not statistically significant.

The HCT level which was lowered by the administnatof MSG was significantly raised by the extracti dose
dependent manner. Although the LOW and MIDDLE daxfethe extract tend to lower the LYM count whiclasv
elevated by the administration of the MSG, the HI@ds$e sustained the elevated level; this effectivaagever not
statistically significant. The NEU count also redddnsignificantly as the extract dose increase€vMand MCH

levels which were raised by the MSG were signifiatowered by the extract. However, the mean cscpiar

hemoglobin concentration MCHC levels seem unaftébtethe extract.

Table-ii above proves that ethanolic extract Wfaria chamaeis effective in correcting some anomalies in
haematological parameters caused by the admingstrat MSG in rats; this corrective effect could &&id to be
dose dependent.

This study indicates that MSG administration siiguifitly lowered neutrophil levels; this might battMSG has a
direct toxic effect on the neutrophils in the bloodit has a deleterious effect on blood produciiorihe bone
marrow, especially on the progenitor cells (aplasikeutrophils along with monocytes provide thestfitine of
defence against invading micro organism, toxic tar=es, and foreign substances emphasizing theriampaole
neutrophils play in the body defence [6]; this ntife indicative of the deterioration of immune s$af7] in the
treated rat groups in response to the toxic eidd1SG. The observed increased lymphocyte levelhénMSG-
administered animals might be due to the factMh&G is perceived as a toxic agent in the admirest@nimals or
probably due to a considerable increase in gragtéscor could be a consequence of the interactitwden MSG
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and the gastrointestinal macrophages which serveardgien presenting cell and the antigenic products
(polypeptides) to the helper T cells and the B Ifiogytes bringing about their activation [8]. Madneges secrete
substances called interleukin-1 /-cytokines, whiltings about the activation, proliferation and &ase in the
lymphocyte count [9,10]. The count increase (fra2ri30% to 61%) seen in the MSG group indicate th&tMloes
not have a destructive effect on the lymphocytitsc@ his also implies that MSG has a residual anglonged
effect within the body system [11]. The extractlbfaria chamaedid not to have significant effect on the lowered
neutrophil and the raised lymphocyte counts. Thisld be due to the immune enhancing effedtwdiria chamag
thus maintaining the elevated lymphocyte level.

The reduction effects of MSG on the packed cellur®, PCV (same as hematocrit, HCT) (from 45.50% to
36.06%), haemoglobin concentration, HB (from 15.9@%4.2.02%) and the lowered RBC count suggestsithat
probably reduces the life span of red blood cellthe blood which might be as a result of diregtdity. This might
also have been mediated through a deleterioust effethe haemopoietic stem cells in the bone mafi®j MSG
might cause increased oxidative stress (a funcfanaerobic respiration) in the tissues of thenahs. At the daily
dose of 150mg/Kg body weight used, MSG may haveidad the formation of micronucleated polychromatic
erythrocytes (MNPCES) [13]. These toxic effectsrelterized by cell and nuclear condensation, coatzlr in the
absence of either DNA fragmentation or mitochordeigochrome aelease [14]. The extract significantly raised
the lowered haematocrit HCT, red blood cell RBC hadmoglobin HB levels back to normalcy, and tlisld be
due to the antioxidant activities of the phytochests of Uvaria chamaethereby protecting the hemopoietic stem
cells that produce the red blood cells in the boraerow from oxidative damage which may have beeuded by
MSG toxicity [15].

MCV and MCH values were observed to be signifigamticreased (from 58.20pg to 114.11pg and 20.32FL t
38.04FL respectively) by the MSG, this is indicatief anaemia as increase in MCV is seen in penmscanaemia
(normochromic) and megaloblastic anaemia (hypockopfh6]. While MCH levels is significantly raisg@vhich is
indicative of macrocytic anaemia [10]), there waslight reduction in the levels of MCHC (from 34diél to
33.33g/dl) which was statistically significant. Biumacrocytic normochromic anemia (pernicious anagmas
more specifically indicated. This might be due hie fatrophy of the gastric mucosa (gastritis) cadsethe MSG
which is acidic, resulting in reduced synthesishef intrinsic factor, and thus poor absorption itdmin B, which
is the main cause of pernicious anaemia [10]. Ttaet was able to lower the raised levels of MG MCH to
levels close to that of the CONTROL group, thislddoe as a result of the corrective effelstaria chamaehas on
the epithelial tissues of the gastrointestinalt{rdms correcting the atrophy of the gastric mac(@astritis) caused
by the MSG thereby allowing for absorption of viiarB,,and preventing anaemia.

CONCLUSION

This study shows MSG administration has a signifietfect on the neutrophil and lymphocyte coundi¢ative of

a compromised immune status in the MSG-administargéahals, while alterations in counts of haematddCT,
haemoglobin HB, red blood cell RBC, mean corpuscutdume MCV and mean corpuscular haemoglobin MCH
were all indicative of anaemic conditions in the G¥&dministered animals. The study also proves ¢h@nolic
extract ofUvaria chamaeis effective in correcting some anomalies in haetogical parameters caused by the
administration of MSG in rats. Hence, these findirsypport the fact that monosodium glutamate, tedts
flavouring functions may be detrimental to healtid also propose that ethanolic extractUsfaria chamaeis a
potent remedy against MSG-induced toxicity.
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