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ABSTRACT

This study was intended to determine the effedattf, groundnut, monosodium glutamate and spicgseatally in
combinations as used Waji, on the histology of the brain. The rats were didd into nine (9) groups (A — 1) of
eight rats (8) each. Groups A, B, C, D, E, F, Geéhstituted the test groups whereas group | sexgettie control
group. The rats were allowed to acclimatize foe¢hweeks and weighed before being fed for 8 weets feed
pellets made by mixing the test substances aswsll&Group A received 3g each of the substancesristddy +
feed; Group B received 3g of salt + feed; Groug€eived 3g of clove + feed; Group D received 3gmohosodium
glutamate + feed; Group E received 3g of gingeeedf Group F received 3g of red pepper + feed; (B1Gu
received 3g of black pepper + feed; Group H reckiyg of groundnut + feed. The histological findirgf®w that
excessive consumption of these substances espeénialbmbination have deleterious effects on therbrHence, a
regulated consumption pattern is advocated.

Keywords: spices, brain, histology, Yaji.

INTRODUCTION

Over the years, plants and spices have been weitidnally as coloring agents, flavoring agentgsgrvatives and
food additives (Lee et al., 2004). Recently, the ofsspices has increased greatly all over thedadue to their anti-
parasitic (Choi et al., 2012), anti-helmintic (Maje 2011), antibacterial (Rahman et al., 2011)i-raigrobial
(Nwaopara et al, 2009), anti-oxidant (Okpalaugaol2 analgesic (Gill et al., 2010), sedative (lgeral., 2009),
anti-diabetic (Srinivasan, 2005) and anti-obesitiypamu et al., 2011) potentials.

Of a concern however, ¥aji —a complex meat sauce used to serve the meaadglalled suya. It contains ginger,
clove, red pepper, black pepper, salt, monosodiutamate and groundnut is known to be a complexidoation
without a standardized format (Nwaopara et al, 2007

Literatures indicate that the active ingredient¥ i, on individual basis, are known to be harmful (dpara et al,
2004). Hence, excessive consumption implies exeessbnsumption of the spices and additives. Intiegy,
several studies have been done on the effe¢apiandYaji-components on different body organs (Nwaopara.get al
2004; 2007a, b; 2008a, b; 2009; 2010a, b).

Considering the existing findings from several gadnYaji andYaji-components and the aforementioned active
components of Yaji, this study is therefore desijte investigate the effects &faji components especially in
combination, on the histology of the brain in adalbits.
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MATERIALSAND METHODS

Experimental animal: Adult rats bought from the animal house of thell&ye of Medicine, Ambrose Alli
University, Ekpoma Edo State, Nigeria, and movetheosite of the experiment at No. 5B Palmwell &ttdjemen,
Ekpoma Edo State, Nigeria were used for this stiithey were allowed to acclimatize for three (3) lgeduring
which period they receive feed (Growers mesh; BeERdeds and Flour Mills (BFFM) Ewu, Edo State, Nigeand
waterad libitum.

The animals were weighed on the first day of thdimatization period and then sub-divided into n{@& groups
(A = 1) of eight (8) rats each. The groups A, B,05,E, F, G, and H, constituted the test groupsredme group |
served as the control.

Substance of Study: The feeds for this experiment were weighed usir@oat Scale weighing balance (China;
calibrated 20kg x 100g). The powdered spices arditiaels were measured using an Electric BalancenyBe
Company USA; 200398. 1REV.C XP-3000).

Pellets were made by mixing 3g of each of the camepts of Yaji to feed as required with sprinklesaaiter. The
paste formed was then split into bits and alloveedriyy under the sun.

Administration: The animals received as follows; Group A received d each of the components of Yaji
respectively plus feed. Group B received 3g of $dfeed; Group C received 3g of clove + Feed; Gupceived
3g of Monosodium Glutamate +Feed; Group E receBgaf Ginger + Feed; Group F received 3g of Red pee
Feed; Group G received 3g of Black peer + Feed@adip H received 3g of Groundnut + Feed.

Duration of study: The duration of feeding with experimental substalasted for eight (8) weeks. However, the
study lasted for a period of four months.

Sample Collection: At the end of the study, the brain was harvesteddigsection and kept fixed in containers
containing formaldehyde.

Histological Processing: Cut sections of the rat brain was processed fetolugical study via routine histo-
chemical method of fixation, dehydration, cleariimgpregnation, embedding, sectioning and stainmglescribed
by Jiang et al. (2005).

RESULTS

Histological observations showed normal histologieechitecture of the brain in group | (control)im8ar
presentations were observed in group C, E and ReMer, tissue micrographs from group A presentederate
vacuolar degeneration of neurons and some red nelegeneration (figure 1).

Tissue micrographs from group B showed moderataiolac degeneration of neurons consistent with tzllu
oedema and some red neuron degeneration (figure 2).

Those from group D showed severe vacuolar degeéoerat neurons and some red neuron degeneratiayestige
of ischemic injury (figure 3), while those from g G and H showed mild red neuron degeneration raitdi
vacuolar degeneration of neurons respectively (@dt).

DISCUSSION

The result of this study further confirms the fétat excessive consumption of salt, monosodiumagiate and
groundnut, especially in combinations, can resutteuronal degeneration. Although the mechanisrwvad were
not experimentally determined, there exists howenragorts that it could be an apoptotic or a nécrcell death.
These two types differ morphologically and biocheaiiy (Wyllie, 1980).

Pathological or accidental cell death is regardedecrotic and could result from extrinsic instittghe cell such as
osmotic, thermal, toxic and traumatic effects (learbt al., 1981), while apoptotic cell death cantriggered by
neurotoxins (Waters et al., 1994). Cell death spomse to neurotoxins occurs as a controlled emeotving a
genetic programme in which caspase enzymes aratadi (Waters et al., 1994).
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On the other hand, the vacuolations observed mgtidy might have been induced by excessivelsaltk pepper
and MSG ingestion. Available evidence showed th&GWadministration can lead to excite-toxic neuronal
degeneration of the cerebellum in chicks (Espirtaale 2000). It has also been reported that MS&dpces
neuronal degeneration in several brain regions veldeninistered in neonatal rats (Urena-Guerrerd.,€2@03).

Figure 1: Brain Section (H & E X400) showing normal histological architecture Figure2: Brain Section (H & E X400) showing moderate vacuolar degeneration of
of the brain neurons consistent with cellular oed ema and some red neuron degeneration

Figure 3: Brain Section (H & E X400) showing moderate vacuolar d egeneration of Figure 4: Brain Section (H & E X40) showing mild red neuron degeneration and mild
neurons consistent with cellular cedema and some red neuron degeneration vacuolar degeneration of neurons

Scientist has also shown that ischaemic or pharlogicodisruption of cellular transporters can bsagsated with
parenchyma swelling (glial, endothelia and neurafsthe medial geniculate body and this could duaed by
drug poisoning, water intoxication, hypoxia fronmphgxia and acute hypoatremia (Johnson, 1995).dh &evere
cytotoxic oedema of the brain can lead to markeldicton in the size of the ventricular system aadab cisterns
(Johnson, 1995).

Furthermore, the observed pyknotic neurons isnia ith the work reported by Adjene and Caxton Mar{2006)

as Eweka and Om’Iniabohs (2007) acknowledges tiet a result implies an adverse effect on the fanstof the
brain. Also, the reduction in the activity of sealeenzymes has been reported as one of the comssguef
oxidized oil ingestion (Odutugat al, 1997; 1999; Odutuga and Ologan, 1999). Jimoh @ddtuga (2002)
investigated histological changes in the lungs laeatt of rats fed oxidized groundnut oil. The chemgbserved in
group H would probably be due to oxidized oil inty@s. Even Kieckebet al (1962) had reported an exaggerated
response of the central nervous system to stinsulvell as spontaneous movement as arising fronmtiestion of
oxidized oil.

From the forgoing therefore, our results furtheggaest, that the excessive consumption of groundmites, salt
and MSG, especially in combinations, could afféw histology of the Brain. Moreover, MSG and sorfghe
spices have been proven to be excite-toxic whitugdnut can easily be contaminated with aflatoklence, a
regulated consumption pattern is advocated.
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