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ABSTRACT

Datura metel is a commonly abused natural planbtighout the world for its hallucinogenic effectsid also
known to produce other effects such as euphorimeSaf its effects were studied in this work usirgttiochemical
estimation of activities of LDH and G6PDH as welllastological examination of visual cortex. Eiglatult Wistar
rats constituted a group, each of which was treatéith 300mg/kg of aqueous extract of Datura matel the
equivalent volume of phosphate buffered salineydail twenty-one (21) consecutive days. The leveldDH and
G6PDH in the homogenate of visual cortex are highahe animals treated with Datura metel relatteethose of
animals in the control group. There is a statistigaignificant difference in the mean value of LD animals
treated with Datura relative to the control groupimals (p<0.05) but no statistically significantffdirence in the
mean value of G6PDH. Histological findings showeduolations and perinuclear spaces in the sectangsual
cortices of the animals administered with 300mgl&g/of the plant extracts for 21 days. The findimgthis study
suggested that Datura metel altered carbohydratégabwism by elevating the levels of LDH and G6PDHLbe
tissue homogenate and altered the cellular and tfanal integrity of the visual system. It is coradal that the
hallucinogenic plant has deleterious effects onftivectional integrity of cells of the visual systemAdult Wistar
Rats.
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INTRODUCTION

Hallucination is the subjective perception of afjeabor event when no such stimulus or situatioprissent. In a
stricter sense, it is defined as a perceptiondorescious and awake state in the absence of ek&tinauli, which

have qualities of real perception located in exdkobjective space. It can occur in any sensoryatityd visual,

auditory, olfactory, gustatory, tactile, propriotep, equilibrioceptive, nociceptive, thermoceptivand

chronoceptive [1]. A mild form of it is called disbance, and can occur in any of the senses. Hiadiien may be
benevolent (i.e. telling someone good things almmiself or malicious (i.e. cursing someone) anduogdn both

healthy and sick individuals [2]. The most commomdality of hallucination is visual which includeget
phenomena of seeing things which are not prespBifferent causes of visual hallucination have bekssified as
psychobiochemical, (a disturbance of neurotransmsift psychophysiological (a disturbance of braiacsure) and
psychological/psychodynamic (e.g. meaningful exgrese intruding into consciousness [3].

A lesion of any nature and from any source on theal system, especially involving the visual cenéll result in
visual hallucination. Studies have shown that dragd plant extracts have association with visudlLlibiaation.
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One of the important plants which have been attetwvith visual hallucination iBatura metel[4]. Datura metel
belongs to the family Solanaceae, the nightshadéchwinclude some 2,400 species [5]. It is one af most
interesting plants with hallucinogenic property [dhd despite having this reputation as one of thekedt
hallucinogens, it has widely been used by socidtistorically in both old word and the new, andtioues to be
today [6]. Local findings have shown that all th#fedent parts of the plants are, either in thesliréorm or in the
sun-dried powdered form, used for its psychoagbigperty in South-Western Nigeria. Literatures halg® shown
that Datura metelis one of the most commonly abused local pladtear the world. Report of Drug Abuse in
Nigeria by the United Nations Office [7] on DrugsdaCrime in 2007, showed 0.4% useDaftura metelout of the
various narcotic and psychotropic substances ofrukkgeria.

It was first documented in Sanskrit literature Ime tArab Physician Avicenna in the 11th century [M]has

numerous names, as it is found throughout AfriceiaAAmerica, Australia, and Europe as either &@atr an

adventitive plant [8]. Some of its common names r@dng nightshade, thorn apple, devil's applenlstieed,

Jimson weed and angels’ trumpet [6, 9]. It is padylcalled “gegemu” or “ewe ikan” in Yoruba langea Its use
has a very wide array because of its hallucinogproperty and it differs from one continent to drest It is also
known to have a wide array of uses especially nieally. The plant was used all over the world frbistorical

times. Folk uses include cure for cancer, localgesac for burns, sedatives in epilepsy, influeraaygh remedy
treatment of Asthma, healing of wounds and treatnoéracne. It is used as ritualistic herb and foghiriation

purposes because of its hallucinogenic effects.

MATERIALSAND METHODS

Fresh leaves dbatura metel plucked from the garden of the department of Byptaf the University of Ilorin were
sun-dried for 5 days to make 400g of drledmetelleaves. The 400g dried leaves were grinded withllaortar
and pestle into powder. 100g of the powder was emak 100mls of distilled water for 72 hours antefied
afterwards with Whatman’s No 1 filter paper. 800mwildiltrate was obtained and the residue discardée filtrate
was oven dried at a temperature ofcMor 10days to form a dark green paste of 14 gwhias made to dissolve in
70mls of phosphate buffered saline to make a 20@i&gueous solution datura metel

Sixteen adult Wistar rats with average weight o® 20were procured from the animal house of the Bepnt of
Zoology, University of llorin. Standard rat diet svpurchased from Bendel Feeds, Taiwo Road, lIdire animals
were reared in the animal holdings of the FacultBasic Medical Sciences of University of llorinh&y were made
to acclimatize for two weeks before the commenceénoéradministration of plant extracts. They werd feith
standard rat diet which was purchased from Beratld at once to avoid change in diet compositiohaéso given
tap water ad-libitum. They were given free assededd and water. They were kept in standard laboyavooden
cages in groups of four with male and female arsrkapt separately. They were generally cared fdeustandard
laboratory conditions of good lighting, moderatmperature and adequate ventilation, and in a meatcament.
They were weighed routinely everyday using digitalghing balance (Saltun® EK5055Max).

The animals were divided into two experimental g\ and B. Each group of animals had four male faod
female rats which were kept in separate unit ofesaip prevent mating and pregnancy by the femaileaas.
Animals in group A were treated with 300 mg/kg (@IBbody weight/day oDatura meteffor 21 days while group
B animals received phosphate buffered saline iralegolume of the dose of the extract (i.e. 0.3 ddjly for 21
days. Administration of the extract and phosphaiféelbed saline was done orally with the aid of gastric feeding
tube at 07.00 hour each day.

24 hours after the last administration, the animaése sacrificed by cervical dislocation, brainsties were
carefully excised from their skulls and the leftcipital cortices were quickly excised for tissuentugenate
preparation to quantify the activities of LDH and6&DH histochemically according to the method afidKand
King [10] and King and Jagatheeson [11]. The hisemical activities of these enzymes were read
spectrophotometrically.

Statistical Analysis

Data were statistically evaluated using the studerest with SPSS/14.0 software (SPSS Inc, Cluc&SA) and
Excel 2007 (Microsoft Corporation, USA) and werpmssed as Mean * Standard error of mean (SEMaldevof
p<0.05 was considered to indicate a significarfed#ince between groups.
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RESULTS

The animals were closely observed throughout thimgef the investigation. During acclimatizatioa| animals
appeared presumably normal with smoothly laid hairg pinkish eyes. They ate well throughout thiegtigation.
From the first day of administration of the plamtract, animals in the treatment group appearettiesssfor a few
hours after administration. They had hairs on theick standing erect with pinkish-red and radiatiygs. They
appeared docile and inactive for about 6 hours amtained from feed and water. On approaching titk aé
administration, the animals in the treatment groespecially appeared more docile and less aclive.animals in
the control group appeared normal when compardutivé animals in the treatment groups.

The body weights of the animals in both the treatnaad control groups were monitored and documeat€¥ 00
hour of every day. Prior to the administration loé fplant extract, all animals in both the experitaeand control
groups were steadily gaining weight. From the tlday of administration, animals in the treatmerttugr began to
lose weight. Animals in the control group howeventinued to have a steady weight gain. Statisticalysis of the
weight changes indicated that there is no statidyicsignificant difference in the body weight clgas of the
animals in the treatment group relative to thoséhia control group at p<0.05. The mean, standaat ef mean
(SEM) and the level of significance at 95% confickeinterval were presented in tables 1, 2 and 3.

Table. 1. Statistical presentation of the body weight on 1d, 8d, 15d and 22d of administration.

Group | A B
Days
Dayl | 212| 197
Day8 | 204| 202
Day 1¢ | 194 | 207
19z | 21C

Table. 2: Mean and Standard Error of Mean of body weight changes

Mean | SEM

Group A | 198 15

Group B 199 13

Table 3: Statistical Significance of Weight Changes

Pairs Sig (2-tailed),

A&B | 0.13

There was an increase in the homogenate level éf ltDthe treated animals, compared to control alimath a
statistically significant difference in the averalgeel of LDH. The results of the average LDH leweth the
Standard Error of Mean (SEM) and level of significa are represented in the tables 4 and 5.

Table4: Mean and Standard Error of Mean for

Homogenate Lactate Dehydrogenase

Mean | SEM

Group A | 7930 20

GroupB | 5940 10
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Table5. Statistical Significance of Homogenate

LDH Levels

Pairs | Sig (2-tailed)

A &B 0.03

There was also an increase in the homogenatedé@@bPDH in the animals in experimental group whempared
with those in the control group. However, theresw@ statistically significant difference in theesage level of

G6PDH of animals in treatment and control groupsO(p5). The results of the average G6PDH levebmdsrd
error of mean (SEM) and level of significance weresented in the tables 6 and 7.

Table 6. Mean and Standard Error of Mean for

G6PDH

Mean | SEM

Group A | 0.859| 0.02

GroupB | 0.724| 0.06

Table 7. Statistical significance of G6PDH values

Pairs | Sig (2-tailed)

A&B 0.16

NEUROHISTOLOGY

Fig 1: Sections of visual cortex showing vacuolation of neurons, glial cellsand pyramidal cellsin plates A
(treated group) and preserved histological outlinein plate B (control group).(H& E, x520).
Legends: Gc = glial cells, v = vacuolation, N = meu, Pc = pyramidal cell
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Sections of the visual cortices were examined utigedight microscope and were studied carefullistélogical
sections (Fig. 1) stained with H & E obtained frtime treated animals showed vacuolations in neugiia,cells
and pyramidal cells indicating that there was dekth in the neurons of the animals. Although drtiqular pattern
of cell death observed can not be ascertain for imdstochemically, this is left for further study.Ish,

histochemically, the sections obtained from thesinals were sparsely stained indicating that theege few
neurons to take up the stain (H & E). Using theestidgical grid according to the method of CarolateAl[12],

there were wider perinuclear space and reducednabproportions.

DISCUSSION

The plant extract appeared to have an initial psystfimulating effects on the animals which makesrthto be
restless and more aggressive few hours after adiration. Several hours after administration of plent extract,
the animals were docile and inactive. It is sugggshat the sedative effects of the extract bedin the psycho
stimulating effects and was more pronounced. Thatpéxtract also appeared to have weight loosifecefThe
average body weights on 1d, 8d, 15d and 22d (THb&howed a marked reduction in the treated anintiadsigh
the average weight loss when compared betweemghit and control animals was not statisticaipisicant. The
plant extract also appeared to increase the aesvitf G6PDH and LDH in the neurons of the visualtex
respectively.

The increased level of G6PDH suggests the genaraticoxidative stress following administration dfet plant
extracts. G6PDH is a cytoplasmic enzyme that péapsotective role during oxidative stress in euk#tyanimals
since they provide co-enzymes and substrates trih@ry antioxidant enzymes [13]. By virtue of ability to
produce NADPH along with glutathione reductase, BiPis conventionally regarded as a supporter of the
antioxidant system [14]. The antioxidant enzymegulate free radical reactions by scavenging, remair
guenching and chain-breaking reactions [15, 16].

Oxidative stress occurs when the generation of fagécals increase or the capacity to scavenger&eieals and
repair oxidatively modified macromolecules decrease both [17]. This imbalance leads to accumutatid
oxidatively modified molecules predominantly endqhucts of superoxide and hydroxyl ion [18, 19]. Thactive
O, species (ROS) has been shown to mediate cellyinfrotection from ROS requires the maintenance of
endogenous thiol pools, most importantly, redudeththione (GSH) by NADPH. G6PDH affects the prditre of
reduced form of cytosolic nicotinamide adenosinaudieotide phosphate co-enzyme (NAPDH), by coritrglthe
step from glucose-6-phosphate to 6-phosphoglucdnatiee pentose pathway (which involves direct atioh of
glucose) [20]. Salvemiret. al. [21] demonstrated that GBPDH expression is enlthbgeoxidative stress induced
by agents that either increase the intracellula:ger concentration or decrease glutathione poelvdtéd oxygen
consumption and intracellular concentration duiimgreased metabolic activity increases the eledzakage from
the mitochondrial transport system and causes@eadse in oxidative stress and generation of g rfadicals with
increased vulnerability to cellular damage [22].

Following this arrangement, the plant extract, sgyvas oxidative stress induced agents, have bkeewrsto
mediate cell injury by either increasing the ingthdar oxygen concentration and so producing nudrine ROS or
decreasing glutathione pool, response to which G6R&yels (a supporter of the antioxidant systentyeased.
Though higher, there is no statistically signifitaifference in the mean value of G6PDH in the algrin the
extract treated group (0.859mmol/L) when compargd the 0.724mmol/L in the control.

LDH is present in almost all tissues of the body & used to detect tissue alterations in the H@@y. It is
responsible for the conversion of pyruvate to l&ctnd is the key enzyme in anaerobic breakdowglufose to
pyruvate during glycolysis. Because of its widetrdisition throughout the body, cellular damage esusn
elevation in the total serum and tissue levels EDL. such that when there is an injury to the tisshe cells
increase in LDH and thus releasing it into the bkiceam, where it is identified in higher than nafwalues [24].

Elevated oxygen consumption during increased métabactivity with increased electron leakage from
mitochondrial transport system and increased oxielatress and generation of free radicals whichatge cellular
components has increased the levels of LDH inidsei¢ homogenates of animals in the experimentalpgn this
work. The mean LDH level of thBaturatreated group of 7930u/L is higher than that ef tbntrol (mean LDH of
5940u/L) and is also significant statistically.
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In this study, increase in the G6PDH and LDH levielshe experimental groups suggests that some @imaiu
cellular damage has occurred in the visual corfeth® animals in the group. The increased levelthefenzymes
also suggest that neurons in the visual cortex lmoditeed carbohydrate via both the pentose phosppeattevay
(PPP) which is an aerobic pathway and the glyoplfdgnaerobic) pathway. The rate of metabolism aget be
more via the aerobic PPP. The increased G6PDHitaesivn the animals treated with the plant extiagest there
is production of ribose — 5 —phosphate in the Rf##ch is used in the synthesis of nucleotides amndeic acid. A
high rate of destroyed cells indicates an incredeesl of LDH activity and since there was sigrétfit alteration in
LDH, it is inferred that the extract caused tisbueakdown.

CONCLUSION

From this study, it has been demonstrated thatagukeaf extract oDatura metelhas deleterious effects on the
visual cortex of adult Wistar rats. Histochemicallye leaf extract alters carbohydrate metabolissmsed cellular
damage through mediation of oxidative stress atehse of reactive oxygen species. Also the platraeixaltered
the activities of glucose-6-phosphate dehydroger{@s6PDH) and lactate dehydrogenase (LDH) in theuai
cortices of the treated animals. Histologicallyctgms of the visual cortex showed vacuolations anthrged
perinuclear spaces, with evidenced reduced populati cells and altered structural integrity of BNA in groups
of animals treated witBatura. Hence, the use of this plant for its hallucindgegifect and for other application by
Man should be done with great cautions, as themehigh vulnerability of toxicity.
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