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ABSTRACT

Cadmium is heavy metal that enters man’s systeaudjhr various ways. It causes adverse effects
on various body tissues by inducing oxidative streMistletoe leaf extract is been used to treat
various aliment in folk medicine till present dayhis leaf extract contains antioxidants like
flavonoids, vitamin C and E. This study was carr@md to investigate effects of mistletoe leaf
extract on the microanatomy of prefrontal corteXditar rats exposed to cadmium. Twenty-four
adult Wistar rats weighing 150-200g were randonmyuped into four, Groups A, B, C and D each
containing six animals. Group A animals were nategi any injection. Groups B and C animals
were injection intraperitoneally with 14mg of cadm per kg body weight of animals, while group
D were not injected also. Groups C and D were adstened orally with 40mg of mistletoe aqueous
extract per kg body weight of the animals. Wher@éasups A and B were administered orally
equivalent volume of distilled water. After foureks, the prefrontal cortices were excised for
quantitative enzymes histochemistry for alkalinegpinatase (ALP), acid phosphatase (ACP),
lactate dehydrogenase (LDH) and glucose-6-phosptiabydrogenase (G-6-PDH). The activities
of alkaline phosphatase (ALP) was significantlyhhig Group B p<0.05. Groups A (30+1.08u/L)
and D (32+1.06u/L) were similar and group C (41428L) were high but not as seen in Group B
(4640.41p/L). The acid phosphatase (ACP) was dicamtly high in Group B p<0.05. Groups A
(753+1.06/L) and D (756+£1.08u/L) were similar agcbup C (795+1.09u/L) were high but not as
seen in Group B (820+2.35u/L).The activities oftdéde dehydrogenase (LDH) were significantly
high in Group B p<0.05. Groups A (2868+2.08u/L) abd3026+0.95u/L) were almost similar and
Group C (5373£1.08u/L) were also high but not asrsan Group B (6116+0.73u/L). The activities
of glucose-6-phosphate dehydrogenase (G-6-PDH) Wwigfle in Groups A (842810.81u/L) and D
(764810.01p/L). The activities were low in Groupg@16+0.73u/L) and C (635040.82u/L) when
compared to Group (842840.81u/L), but the differemt Group C (6350+0.82/L) was not as low
as in Group B (611640.73u/L).
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The above findings showed that aqueous extracistfetoe reduced the adverse effects caused by
cadmium.

Keywords : Mistletoe, cadmium, prefrontal cortex, ALP, AGE)H and G6PDH.

INTRODUCTION

Cadmium is a chemical element with the symbol Gdl @omic number 48 (Lidet al, 2000). This
soft, bluish-white metal is chemically similar toet stable metals (zinc and mercury). Cadmium
occurs naturally in zinc and lead ores and in somak phosphate fertilizers (McLaughlin & Singh,
1999. It is not essential to human life (Yiiet al, 1999). Nevertheless, man in one way or the
other gets exposed to cadmium through his enviromna@d diet. Excess cadmium exposure
produces adverse health effects on human beingsp(éa al, 1998) Since 1989, cadmium has
been regarded as a poisonous element (WHO,)1989

Industrial and agricultural uses of cadmium hawktteits widespread dispersion at trace levels into
the environment and human food stuffs (Galal-GarcH®©93).The overall adverse effects of
cadmium are dependent on the total levels of expogtiin et al,1999. Principal factors that
determine the level of exposure are:-non—occupalierposure, dermal exposure, ingestion and
inhalation. While dermal exposure is generally negarded as being significant, man usually
absorbs cadmium into the body either by ingestiombalation (Lauwerys, 1986FEven though,
inhalation exposure to cadmium does not usuallyridmrte significantly to overall body burden for
the non—occupational exposed individual, this istnge of cigarette smokers. In fact, for a smoker,
it is estimated that roughly 50% of their cadmiuntake arises from cigarettes (Reewtsal,
1997). Occupational exposure to cadmium is maiglynbalation, which commonly occurs among
employees of the construction industry.

Some adverse effects of cadmium on body organs
Cadmium has been reported causing some adversa effsome body organs such as kidney,
brain, lungs and liver. Cadmium is first transpdrte the liver through the blood. There, it is bdun
to proteins to form complexes that are transpottethe kidneys. Cadmium accumulates in the
kidneys, where it damages the filtering mechanisrhss causes the excretion of essential proteins
and sugars from the body and further kidney damiagekes a very long time before cadmium that
has accumulated in kidneys is excreted from a hubmaty. It also causes brain ischaemia as a
result of insufficient blood flow to the cerebruge(ebral oligaemia), heat stress and alters glucose
metabolism (Salagapylak, 2010).

Organ of study

Prefrontal cortex

It is the anterior part of the frontal lobes of thrain, lying in front of the motor and premotoeas
(De Younget al.,2010). It is composed of the dorsolateral andredgitieral areas that receive their
major afferents fronthe mediodorsal nucleus and there are additionafiboitionsfrom the medial
pulvinar, the ventral anterior nucleus and the gaméral nucleus of the anterior intra laminar group
of the thalamus (Standrireg al.,2008).
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Figure 1: lllustration of some structures in the brain of(faala and Spacek, 2007). The green box
indicates the area of the prefrontal cortex.

MISTLETOE

Mistletoe (Viscum album) is highly specialized avgperms of the family Loranthaceae, which is
well known as broad host range hemi—parasites ofadety of different gymnosperm and
angiosperm (Deeni and Sadig 2002). It is an eeergsemi—parasitic plant that grows primarily on
deciduous trees (Hoffman, 1989). It is widely dmited throughout Europe, North Africa,
Australia, Asia and also in Nigeria (Frohne andné&x, 1984). Mistletoe has been used in the
treatment and management of many diseases for yeanyg, both in traditional and complementary
medicine in some parts of Africa. It has also besported to be effective in the management of
chronic metabolic disorders such as diabetes (@tiagbal, 1994). A number of biological effects,
such as anticancer, antimycobacterial and antiyraperties, as well as apoptosis-inducing and
immunomodulatory activities have been reported rfastletoe (Onay-Ucaet al, 2006). The
European mistletoe strengthens the capillary emdiatn and reduces blood pressure as well as the
heart rate (Obaton®gt al, 1994). Cardiotonic action is thought to be dwets ligands while the
hypotensive action is believed to be due to thagiree of choline groups (Lyet al, 1998). The
constituents of mistletoe are: flavonoids, lecfi$ypeptides, polysaccharides, saponins tannis, tri
terpines and viscotixins. The major constituents roistletoe are the flavonoids, lectins
(carbohydrate binding proteins), which include viwin, polypeptides known as viscotoxin (with a
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basic chemical structure of thionins) and a nunddgoshenolic compounds (e.g. digiallic acid, o-
coumaric acid) found in their free states or asagtydes (Duonget al, 2003). Generally, the
constituents of mistletoe depend on the type of plast.
JUSTIFICATION FOR THE STUDY
It has been shown that cadmium causes brain darniagagh oxidation that treatment with
antioxidant containing substances reduces theutsste effect of cadmium on the tissue (kgeal.,
2009). In view of this fact that mistletoe contagmnme antioxidants (Duorgg al, 2003), this study
was conducted to find out if the plant could amalie any destructive effects that cadmium may
have on prefrontal cortex in rats.

AIMS AND OBJECTIVES
This study is aimed at investigating some of tHeat$ of oral administration of Viscum album
extract on the effects of cadmium on the prefrootetex. Some of which are:
- To investigate enzyme quantitative histochemistry alkaline phosphatase, acid
phosphatase and enzymes of carbohydrate metab@6RDH and LDH).

MATERIALS AND METHOD

MATERIALS

The following materials were used for this research

Rats (24 male Wistar rats), Mistletoe,Cadmium,Ndsalane,Cages ,Feed/Chow,Hand gloves,
Insulin needles & syringes, Weighing balance, Meagu cylinder,Conicalflask,Electric
blender,Distilled water.

PLANT MATERIALS AND PREPARATION OF EXTRACT

The mistletoe was procured from Ladoke Akintola wénsity of Technology Farm in Ogbomoso,
Oyo state, Nigeria. It was taken to a botanisthe Department of Plant Biology, University of
llorin, for identification. Mistletoe aqueous exttavas prepared as done by Adeeyal. (2011).
The mistletoe was air dried and grinded into coa®eder using an electric blender. 200g of the
powder was soaked in 2000ml of distilled water wad slowly evaporated to dryness in a vacuum
using a rotator evaporator. A total yield of 18.2¢4s obtained. 40g was weighed from the extract
were then used to prepared the stock solution #ieemethod of Adeeyet al. 2011 by adding
2000ml of distilled water.

ANIMAL GROUPING AND TREATMENT

Twenty four Wistar rats weighing between 150-2080gre used for the study. They were
maintained under standard laboratory conditionha Animal House of the Faculty of Basic
Medical Sciences, Ladoke Akintola University of ieology, Ogbomoso. The rats were randomly
grouped into Group A, B, C and D each containingagiimals. Animals in Groups B and C were
each injected intraperitoneally with 14mg of cadmiper kg body weight (Salawet al., 2009),
while animals in Groups A and D were not injecté2l hours after administering cadmium to rats in
Groups B and C, those in group C together withgtwip D rats were given 40mg per kg body
weight of mistletoe aqueous extract orally while eguivalent volume of distilled water were
administered orally to animals in Groups A and Bl. tAe treatments were given daily for four
weeks.

Sacrifice of Animals and Excision of Tissue
Animals were sacrificed by cervical dislocationeafadministration of the last doses. They were
laid supine on the dissecting board and pinnedutfirahe fore and hind paw. The skulls of the
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animals were fractured open with brain forceps @axch brain was carefully removed and weighed.
Thereafter, the prefrontal cortices were quicklgised and the tissues for enzymes studies were
immediately placed in cold 0.25M sucrose solutidntree ratio of 1:5 tissues to solution for
homogenization.

Enzyme activities techniques

Prefrontal cortex tissues for enzyme studies pvesknn cold 0.25M sucrose solution were
homogenized using a porcelain mortar and pestle. idmogenates were poured into cold test-
tubes and centrifuged at 5000 rpm for 5 minutesguai centrifuge (Model 90-1). The supernatants
were collected using Pasteur pipettes and immddistiered in a deep freezer (GC-B207WVQ) at -
20°C, and thereafter assayed using appropriate enzgtieities kits. Activities of alkaline
phosphatase (ALP), acid phosphatase (ACP), laataieydrogenase (LDH) and glucose-6-
phosphate dehydrogenase (G6PDH) were determinedughr colorimetric method.

Alkaline Phosphatase

The activity of alkaline phosphatase in tissue hgemate was assayed using RANDOX Kit ( Lohr
and Waller, 1974).

Procedure:

1. 1.0 pl of sample was pipette into test tubellad ‘test’

2. 1.0 ul of distilled water was pipette into atteubes labelled ‘blank’

3. 0.5 pl of alkaline phosphatase buffer substnate added to each test tube

4. The mixture were incubated at 37°C for 30 miaute

5. 5ml of 0.02M HCL were added to each mixture

6. The absorbance was read at 405nm

Acid Phosphatase

The activity of acid phosphatase in tissue homotgewas assay using RANDOX Kit (Kornberg,
1955, Makarem, 1974, Lohr and Waller, 1974).

Procedure:

1. 1.0 pl of sample was pipette into test tubellad ‘test’.

2. 1.0 pl of distilled water was pipette into atteibes labelled ‘blank’

3. 0.5 ul of acid phosphatase buffer substrateaslded to each test tube

4. The mixture were incubated at 37°C for 30 miaute

5. 5ml of 0.02M NaOH were added to each mixture

6. The absorbance was read at 405nm

L actate Dehydrogenase

The assay for this enzyme was done using an utlietwvinethod RANDOX kit (Makarem, 1974).
Principle:

L-Lactate + NAD —»Pyruvate + NADH

Reagents composition:

Buffer/substrate

Phosphate Buffer...........cccvvvvviiiiiiiiieeeceee 50 mmol/L, pH 7.5
Pyruvate. ... ceemem e 0.6 mmol/L

VADH. ... 0.18 mmol/L
Pocedure:
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This was done at a wavelength of 340 nm and teryeraf 37 C. 0.05 ml of sample and 3.0 ml of
reagent were pipetted into a cuvatte. This wasothgitly nixed and the initial absorbance read at
1minute and then 2 and 3 minutes. This procesauaed for prefrontal cortex.

Calculation.

U/L (37°C) = 9683 x - A 340 nm/min.

Glucose-6-Phosphate Dehydrogenase

The activity of the enzyme in the prefrontal cortems assayed using an ultraviolet method
RANDOX kit (Lohr and Waller, 1974PRrinciple:Theenzyme activity was determined by
measurement of the rate of absorbance change atr84lue to the reduction of NADP

G-6P + NADP —» Gluconate — 6 — P + NADPH + H
Reagent 1(R1 Component  Concentration (mmol/L
Triethanolamine 31.7
EDTA 3.2
Reagent 2 (R2 NADP 0.34
Reagent 3 (R3) Glucose-6-Phosphate (G-6-P) 0.68

Table: 1 Reagents used for G-6-PDH study

Preparation:
The physiological reagents used are presentecifidble 4 below:

The assay was performed with NADP and glucoce-6-phdspli@-6-P) under physiological
conditions at 3%C against air at wavelength of 340 nm and at ljgirt of 1cm. 500uL of buffer R
was pipetted into a test-tube, 25uL of solutionwRs added and 125uL of homogenate was added
to the solution. The contents were shaken and mtegbfor 10minutes at 32. Thereafter, 13uL of
solution R was added and readings were taken after 5 minutes.

Calculation:
Mu/m1 = 841 xAA340/min.
WhereAA = change in absorbance/smins.

Statistical Analysis

Data were analyzed using SPSS (SPSS Inc, Chicag@) Bnd Excel 2007 (Microsoft Corporation
USA). Data were expressed as mean * standard @rmoean (mean +SEM). Mean values were
compared using one way analysis of variance (ANQVAYalues less than 0.05 were taken to be
statistically significant. All graphs were drawntlwiexcel 2007 (Microsoft corporation, USA).

RESULTS AND DISCUSSION

Morphological Observation

Average Weight/Week (in gram)

The table 5 reveals body weight variations thatuoexl during the four weeks of daily treatment.

At the second week there was a decrease of 6.41i#%ieibody weight of the animals in cadmium

only Group, also after the second week their bodjghit is still declining and by the fourth week

there was a decrease of 8.73% compared to inigaw. In Group C of cadmium+mistletoe, there
was a decrease of 4.66% at second week, but athfeveek the decrease was 2.21% when
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compared with their initial body weight. In mistetonly Group, there was increment in their body
weight till week four which is similar to controlr@up.

Table 6 reveals average brain weight variation deaurred after four weeks of daily treatment.
Animals in Groups A and D have the highest avetagé weight where Group C were also high
but not as seen in Group A and D. Group B animal®he lowest average brain weight.

Table 2: Average body weight of rats in grams

GROUP| A (CONTROL) B|[C (CADMIUM | D (MISTLETOE
(CADMIUM | + MISTLETOE) ONLY)
ONLY)
INITIAL WEIGHT 171.06 172.33 175.24 173.14
WEEK 1 17156 163.15 166.15 172.87
WEEK 2 172.12 161.28 167.07 173.25
WEEK 3 172.87 158.46 169.15 173.46
WEEK 4 173.34 157.28 171.36 173.97

Figure 2: Average body weight of rats in grams
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Table 3: Average brain weight (in gram) after fourweeks.

GROUP| A(CONTROL)| B (CADMIUM C D

ONLY) | (CADMIUM + | (MISTLETOE

MISTLETOE) ONLY)

1.42 0.62 1.29 1.41
1.6
1.4
1.2
1
0.8
0.6
0.4
0.2

0 . . .
CONTROL CADMIUM CADMIUM + MISTLETOE  MISTLETOE ONLY

Figure3: Average brain weight (in gram) after four weeks

Quantitative Histochemical Observation fi/L)

Prefrontal cortex
Table 4: Level of activity of alkaline phosphatasg ALP), acid phosphatase (ACP)/actate
dehydrogenase (LDH) and glucose-6-phosphate dehydjenase (G6PDH).

GROUP ALP ACP LDH G6PDH
A (CONTROL) 30+1.0§ 753+1.06 2868+2.08 8428+0.81
B (CADMIUM 46+0.41* 820+2.35* 7441+1.22* 6116+0.73*

12
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ONLY)
C (CADMIUM + 41+0.82* 795+1.09*|  5373+1.08* 6350+0.82*
MISTLETOE)
D (MISTLETOE 32+1.06 75621.08 3026+0.95 7648+0.01
ONLY)

Data are meanstSEM; *significantly different fromntrol, P<0.05.

9000
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7000
6000
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4000
3000 WALP
2000 B ACP
1000
o I . . . | | LDH
. N B G6PDH
\VJ
& \\5® O Nl
(Jo (y‘ § ,\O
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Figure 4: Level of activity of alkaline phosphatasgacid phosphatase, lactate
dehydrogenase and glucose-6-phosphate dehydrogenase

RESULTS AND DISCUSSION

Alkaline Phosphatase Analysis

Result of alkaline phosphatase assay (Table 4rates enzyme levels were highest in Group B
rats, which received cadmium only (46+Qudl). Enzymes activity was lowest in Group A rats
(control), measuring 30+1.Q8_. The enzymes levels in the prefrontal corticésats in Group C
(cadmium+mistletoe) and Group D (mistletoe onlyyevin between the two levels at 41+Qu82
and 32+1.06/L respectively. Statistical analyses (Table 4)vehohat the difference in activity of
alkaline phosphatase between rats in Group C (aadmmistletoe) and those in control Group A is
significant at P<0.05. A similar statistically sificant difference is found between the enzyme’s
activities in the prefrontal cortices in Group Badmium only) rats and those of Group C
(cadmium+mistletoe); (Table 4).
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Acid Phosphatase Analysis

Result of acid phosphatase assay (Table 4) indicaieyme levels were highest in Group B rats,
which received cadmium only (820+2,38). Enzymes activity was lowest in Group A rats
(control), measuring 753+1.0A8.. The enzymes levels in the prefrontal corticesats in Group C
(cadmium+mistletoe) and Group D (mistletoe onlyyevim between the two levels at 795+1u09
and 756+1.08/L respectively. Statistical analyses (Table 4)vehthat the difference in activity of
acid phosphatase between rats in Group B (mistletdg) and those in control Group A is
significant at P<0.05. A similar statistically sificant difference is found between the enzyme’s
activities in the prefrontal cortices in Group Badoium only) rats and those of Group C
(cadmium+mistletoe); (Table 4).

Lactate dehydrogenase analysis

Result of lactate dehydrogenase assay (Table 4aite$ enzyme levels were highest in Group B
rats, which received cadmium only (7441+1123. Enzymes activity was lowest in Group A rats
(control), measuring 2868+2.Q8L. The enzymes levels in the prefrontal corticesats in Group

C (cadmium+mistletoe) and Group D (mistletoe onlygre in between the two levels at
5373£1.08/L and 3026x0.98/L respectively. Statistical analyses (Table 4)vehothat the
difference in activity of lactate dehydrogenaseneen rats in Group C (cadmium+mistletoe) and
those in control Group A is significant at P<0.@6similar statistically significant difference is
found between the enzyme’s activities in the prakbcortices in Group B (cadmium only) rats
and those of Group C (cadmium+mistletoe); (Table 4)

Glucose—-6—phosphate dehydrogenase analysis

Result of glucose-6-phosphate dehydrogenase asahle(4) indicates enzyme levels were lowest
in Group B rats, which received cadmium only (610.68./L). Enzymes activity was highest in
Group A rats (control), measuring 8428+ufll The enzymes levels in the prefrontal corticés o
rats in Group C (cadmium+mistletoe) and Group Ds{leioe only) were in between the two levels
at 6350+£0.8@/L and 7648+0.00/L respectively. Statistical analyses (Table 4)vehdhat the
difference in activity of glucose-6-phosphate debgeénase between rats in Group B (cadmium
only) and those in control Group A is significarit R<0.05. A similar statistically significant
difference is found between the enzyme’s activitnethe prefrontal cortices in Group B (cadmium
only) rats and those of Group D (mistletoe onlyglgle 4).

DISCUSSION

The use of plants with medicinal properties fa tfteatment, cure and prevention of diseases is one
of the oldest medicinal methods known in historyti#e beginning of the 1990s, the World Health
Organization stated that 65-80% of the populatibdeveloping countries depended on medicinal
plants as their only form of basic health care (ke 1993).

The present study evaluated the possible amelieraffects of mistletoe on the destructive effects
of cadmium on the prefrontal cortex. The activibdslkaline phosphatase (ALP) was significantly
high in Group B p<0.05. Groups A (30+1.08u/L) and32+1.06u/L) were similar and group C
(41+0.82u/L) were high but not as seen in Groug®t0.41u/L). The acid phosphatase (ACP) was
significantly high in Group B p<0.05. Groups A (23306u/L) and D (756+1.08u/L) were similar
and group C (795+1.09u/L) were high but not as sedaroup B (820+2.35u/L).The activities of
lactate dehydrogenase (LDH) were significantly higlm Group B p<0.05. Groups A
(2868£2.08u/L) and D (3026x0.95u/L) were almostisimand Group C (5373+1.08u/L) were also
high but not as seen in Group B (6116%0.73u/L). Tdaivities of glucose-6-phosphate
dehydrogenase (G-6-PDH) were high in Groups A (8028Lu/L) and D (7648+0.01u/L). The
activities were low in Groups B (6116+0.73u/L) atd6350+0.82u/L) when compared to Group

14



Yusuf U.A et al J. of Appl. Sci. And Research, 2014,2(3):5:18

(8428+0.81p/L), but the difference in Group C (68B@2u/L) was not as low as in Group B

(6116£0.73p/L).

Alkaline phosphatase is an enzyme present in dlalbthe animal cells. It involved in the uptake

of phosphate and this process is called dephosfatiory and increase in the activities of these
enzymes is a measure of tissue destruction (Niglaimual, 1992). As the name entails, it acts
optimally at alkaline medium. From the study, tloéaty of this enzyme was highest in Group B

animals. The activities of alkaline phosphatas@iaups A and D animals were almost similar. But
the activities in this enzyme in Group C animalsemmore than Group D. This could explain that
there was more dephosphrylation in cadmium indwaechals. Also it showed that there was more
cellular destruction in Group B animals than in GraC. The reduction in the activities of this

enzyme might be due to the ameliorative effectexafact of mistletoe in tissue destruction. This
could be explained in that there were flavonoidsitihs and phenolic compound present in
mistletoe extract (Duonet al.,2003).

Acid phosphatase is an enzyme present in almostelanimal cells. It involved in the uptake of
phosphate and this process is called dephosphorylaind increase in the activities of these
enzymes is a measure of tissue destruction (Niglairual, 1992). As the name entails, it acts
optimally at Acid medium. From the study, the atyiwof this enzyme was highest in Group B

animals. The activities of Acid phosphatase in @réuand D animals were almost similar. But the
activities in this enzyme in Group C animals wem@than Group D. This could explain that there
was more dephosphrylation in cadmium induced arsmalso it showed that there was more
cellular destruction in Group B animals than in @oC. The reduction in the activities of

thisenzyme might be due also to the amelioratifeces of extract of mistletoe in tissue destruction

Lactate dehydrogenase (LDH or LD) is an enzymegurieis a wide variety of organisms, including
plants and animals (Van Eerd, 1996). Lactate delgghases exist in four distinct enzyme classes.
Two of them are cytochrome c-dependent enzymes, acicon either D-lactate or L-lactate. The
other two are NAD (P)-dependent enzymes, eachraeitber D-lactate or L-lactate (Light, 1972).
Lactate dehydrogenase catalyzes the inter-convemsiopyruvate and lactate with concomitant
inter-conversion of NADH and NAD It converts pyruvate, the final product of glygsik, to
lactate when oxygen is absent or in short suppllyigperforms the reverse reaction during the Cori
cycle in the liver (Joseph, 2002). At high concattns of lactate, the enzyme exhibits feedback
inhibition, and the rate of conversion of pyruvatelactate is decreased. It also catalyzes the
dehydrogenation of 2-Hydroxybutyrate, but it is aam poorer substrate than lactate (Dymo, 2002).
If there is an increase in the level of lactateydigbgenase beyond the normal level in the tisgue, i
undergoes degenerative changes in the cellular anexrh of action that may result to damage of
cells or cell death, as noted in ischemia condi{@allagher, 2004). From the study, the activity of
this enzyme was highest in Group B animals. Theviies of lactate dehydrogenase in Group A
and D animals were almost similar. But the actgtin this enzyme in Group C animals were less
compared to Group B. This could explain that th@exe more degenerative changes that may
result to damage of cells or cell death, as natedahaemia condition in cadmium induced animals
Group B. The reduction in the activities of thizgme might be due also to the ameliorative effects
of extract of mistletoe on tissue destruction.

Glucose—6—phosphate dehydrogenase is an oxidatizgme which liberates hydrogen and a
substrate captures the hydrogen ion to form ingelpboduct (Cohen, 1976; Oakley, 1978). It is
also an enzyme responsible for the initial deviatd glucose into the pentose phosphate pathway
to form 6-phosphogluconate (Watkins, 1983). Théwal provides NADPH in the mitochondrial
membrane of the neuronal cells for the conversiboxidized to reduced glutathione which is
essential for maintaining neuronal functions in firefrontal cortex in the reduced state (Gale,
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1985; Baron, 1989). The brain glucokinase has tlgbest affinity for glucose uptake (Oakly,
1978). For oxidation of glucose, or for conversaircarbohydrate to fat or protein, the glucose—6—
phosphate can be converted in stages, via trioggpblates and phosphopyruvate, to pyruvate in the
Embden—Meyerhof glycolytic pathway of oxidative ppborylation (Baron, 1989). An alternative
metabolic pathway for the oxidation of glucose, biexose monophosphate shunt, which leads to
the formation of NADPH(Watkins, 1983). Glucose—6-phosphate dehydrogenase usually
needed in a reduced form to release high energyirineg ATP from the ADP and NADPH which
are utilized by the cells (prefrontal cortex) dgrioxidative phosphorylation (Gale, 1985). From this
study, the activity of this enzyme was highest no@p A animals while the activities of glucose-6-
phosphate dehydrogenase in Groups B and C aniness almost similar. But the activities in this
enzyme in Group D animals were more than Group i@as. This could be explained that there
was more anabolic activities of G6PDH following @8 anabolic pathway to generate NADPH
that eventually released ATP Group B animals haddast level of activity of GGPDH as compared
to Groups A,C and D animals and this may due toadgtaused by cadmium in the prefrontal
cortex of Group B animals. The significant riseaictivities of this enzyme in Group B animals
compared to Group C showed that the effect there Wavonoids, lectins and phenolic compound
present in mistletoe extract (Duong et al, 2003).

CONCLUSIONS

The results showed a variation in the enzyme hisogstry of the prefrontal cortex of the four
different groups of adult Wistar rats even thoudlere is a basic reversal of the damage induced in
the treated group in line with clinical applicatsoaf the active constituent found in mistletoe used
for treatment.

The varying data from the enzyme histochemistrylyama of the prefrontal cortex of the four
groups of adult Wistar rats have a great evaluasbawing that it is statistically significant.

It is therefore reported that there is a enzymdobiemistry repair of the prefrontal cortex
following treatment with Viscum album against cadmi induced prefrontal cortex damaged.
The above further added to the fact that someveaaonstituents in mistletoe like antioxidants
(flavonoids, lectins, vitamin C and E) could pretvenameliorate the damage effects that could be
posed by oxidative stress.
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