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INTRODUCTION

Among the microorganisms of the natural microflobmcteria with probiotic properties play an
enormous role. These bacteria have a beneficiatefin the functioning of the human body, both etz
systemic [1-3]. For a microbial species to be ader®d as probiotic it must be fully understood. dbetl
studies of its impact on the human and animal asgafast even several years. Clinical procedurasngd
which a given species of a microorganism is classifs probiotic, consist of three phases: straafety
assessment, checking the effectiveness of thensarad verification of the strain's effectivenessatarge
number of people and comparison of the effectseafttnent with standard therapy [2, 4, 5].

Moreover, the qualified strain should meet théofeing criteria: it must come from the natural hbsl
microflora of the human intestine, it is an abselat relative anaerobe, it should belong to a §ipdgipe and
species that has been assigned to it using molemgthods, it should be resistant to acidic pHastgc juice,
bile salts and digestive enzymes, its positive atffdould be scientifically confirmed and must ntaiim, it
cannot show pathogenic or toxic properties, itpaiperties during processing and storage [6-8].

MicroMedicine 2018; 6 (2): 62-68
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CHARACTERISTICS AND FUNCTION OF PROBIOTICS

The characteristics of the probiotics are strapehdent. Positive properties of one microorgamnisin
not necessarily occur in another, even closelytedlane. Probiotics activity may always refer otdyone
tested strain, not to the species, genus or taaic bacteria [2, 4, 5]. The composition of thelpotic may
contain single strains of lactic acid bacteiiadfobacillus spp., Sreptococcus spp), yeast Saccharomyces
spp.) or lactic acid bacteria in combination withagt strains. Probiotic bacteria are found in feree: foods
and can also be found in pharmaceutical preparafin

Table 1. Classification of probiotics.

Genus Species

acidophilus, brevis, casel, delbrueckii gasseri, fermentum, johnsonii, lactis,

Lactobacillus spp. : .
PP paracasei, plantarum, reuteri, rhamnosus

Bifidobacterium spp. adolescentis, animalis, bifidum, breve, infantis, lactis, longum, thermophilum
Bacillus spp. coagulans

Sreptococcus spp. thermophilus

Enterococcus spp. faecium

Saccharomyces spp. cerevisiae

The advantages of probiotics are used in mangdjed.g. they restore the natural intestinal mioraf
after the antibiotic treatment, they are used lher production of functional food and for the preagon of
food products [10].

To notice the beneficial effect of probiotics tie tody, they should be consumed for a long timiab
the positive microflora persists at a high levéleTcomposition of the intestinal microflora depengsnly on
the type and composition of the food consumed aerdage of the person. Intestinal flora is affedigdast
infections, antibiotic therapy, availability andneposition of substrates for microflora growth, natetions with
the immune system, intestinal pH, bacterial meitg®l intestinal status, as well as place of resideand
lifestyle [10-12].

Bacteria with beneficial effects classified as lpotics are usually heterogeneous gram-positive,
catalase-negative cocci or rods of the genkaatobacillus, Lactococcus, Sreptococcus, Oenococcus,
Pediococcus, Leuconostoc, Enterococcus, Bifidobacterium and rare Weissella, Carnobacterium,
Tetragenococcus, Vagococcus etc. All of them are able to carry out the anaerérmentation of saccharides.
They produce lactic acid at the level of 0.6% 98, during the fermentation process.

They produce L (+) lactic acid or D (-) lactic @clif they only produce this acid, they are classdifas
homofermentative bacteria. However, when they plemluce acetic acid, ethanol, carbon dioxide, satei
and formate in addition to lactic acid derivatividsy are heterofermentative bacteria. The natwahbltat for
the occurrence of lactic acid bacteria is: alimgnteanal of humans and animals, milk, plants, mscou
membranes of the oral cavity and reproductive asd¢anl3].

Numerous studies confirm the beneficial effecpaibiotics on human health, which became the basis
for their use both in the prevention and treatnoémbhany diseases [1, 2].

PROBIOTICS AND COLON CANCER
Probiotics have a positive effect on intestinathegial cells - colonocytes. They provide themwin0%

of the energy that is needed to regenerate thstiméd wall in the case of pollutants from the eamiment. The
most important role is played by bacteria that himdhe adhesive receptors in the gastrointestiaat using

MicroMedicine 2018; 6 (2): 62-68
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fimbriae. Probiotic bacteria without fimbria musg ldelivered in larger quantities with food. An inmamt
feature of probiotics is also multiplication in tlaege intestine [14].

In the gastrointestinal tract of an adult, micoodl constitutes over 1000 different species of
microorganisms [1, 2]. Among them are lactic baatewhich play an important role in delaying thegess of
colon cancer formation, most likely affecting metkdy immune and protective functions. Their amonnaty
increase in the large intestine after ingestionfawfd containing probiotics. Additional beneficiaffexts
indicated by probiotics are alleviation of lactosgolerance, increasing the humoral immune response
biotransformation of isoflavone phytoestrogen tduee postmenopausal symptoms, and lowering serum
cholesterol [15-17].

Probiotics have an inhibitory effect on the pracetcarcinogenesis. This is influenced by theitghtio
reduce harmful bacteria such @ostridium, Peptostreptococcus and Staphylococcus. Probiotic bacteria affect
the inhibition ofp-glucoronidasep-glucosidase and nitroreductase produced by patio@acteria.These are
pro-carcinogenic faecal enzymes that are respangdsl the growth of colon cancer cells. Probiotidso
destroy carcinogens such as nitrosamines and pheaursors, and also act destructively on nitrocehe,
which is involved in the synthesis of nitrosamin€key positively affect the immune response, ineeeand
development of harmful intestinal microflora, aesponsible for the production of antimutagenic gres
and the production of lactic acid, which stimulaa@®ptosis, inhibits the conversion of bile saits isecondary
bile salts [18].

Some of the bacteriocins produced by probiotictdyé are cytotoxic for cancer cells comparing to
healthy cells. Bacteriocins, which are cationicdiophobic peptides, bind to a negatively chargelti ce
membrane of tumor cells. The cause of this selediimding to the membrane of tumor cells is alse tiuthe
difference in the fluidity of their membrane ane threater number of microvilli comparing to norroalls.
The bacteriocins cytotoxicity mechanisms include thduction of apoptosis and depolarization of ¢tied
membrane leading to changes in permeability [1R, 20

Modifications of the
structure and functions
of intestinal epithelium

Competitive action Production
toward pathogen of antittmorigenic
bacteria &J compounds
Mechanism
of action
of probiotics
Modification of Ant-inflammatory
microbial population actions

Production
of substances:
bacteriocins, organic
acids, dipicolinic acid

Figure 1. Ways act probiotics.
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Colorectal cancer is the second cancer in Polaittu twe highest mortality [7, 8]. Every year, almhos
16,000 new cases are diagnosed. Cancer risk faaterdereditary and environmental factors. Hergdita
factors include familial polyposis, hereditary namerial colon cancer, Lynch | and Il syndromes and
ulcerative colitis. Environmental factors includalption, exposure to certain chemicals, consunmptibhigh-
fat low-fiber diets and lack of physical activi®]], 22].

In animal and human studies on the effect of tits on factors predisposing to colorectal cancer,
researchers investigated the increase of enzymntegtyathat activate carcinogens, increase the amhai
proto-oncogenic chemicals in the colon, or altepytations of certain types or species of bacte2z31].
Many studies have shown that factors that can enite the occurrence of colorectal cancer are peliti
affected by the consumption of certain probioti23, [25, 26]. However, these studies do not showusal
relationship to the development of colorectal carared are circumstantial. Studies that directlyneixa the
causal relationship are animal studies. In peoptk wolorectal carcinomas a significant disturbaotehe
intestinal microflora is observed, which plays amportant role in the pathogenesis of this commaeate.
Early studies have shown that the metabolic agtieftintestinal microorganisms leads to the proiguchf
carcinogens or pro-carcinogens in the large imted2]. Under the influence of microflora, theieation of
procarcinogens delivered to the body with the dietl biliary excreted to the large intestine, cargem
synthesis and enzymatic modification of carcinogecwmpounds detoxified in the liver are caused .[32]

Animal studies show that only 20% of animals ffiemn the microorganisms have chemically induced
colon cancer. In animals with microflora, this valwyas 93%. Cytochrome P450 studies at the molelayal
have shown that some of the P450s are also acieinogens. Epidemiological studies show a higlsdr of
colorectal cancer in people with high CYP1A2 atyiviThe effect on this cancer in humans is mediatethe
metabolic activation of food-borne heterocyclic aes that occurs via N-oxidation followed by O-atsign
with N-acetoxyarolamine formation, which binds tbi®to form carcinogenic adducts from DNA. Theseste
are catalyzed by the hepatic cytochrome CYP1A2 andtyltransferase-2 (NAT-2) respectively [33].
Probiotics such aBifidobacterium produce metabolites that may affect the functibriP450 and cause the
conversion of azoxymethane to the carcinogenicofadthese tests, along with experiments carriedbyut
Reddy et al. suggest that the probiotic can affeztdevelopment of colon cancer. They showed idissuthat
stimulated growth oBifidobacterium in the colon of rats may lead to inhibition of @elcancer, and suggested
that the effect on the foci and the number of @yiptthe large intestine has the effectBifidobacterium,
which inhibit the growth oE. coli bacteria by lowering the pH. Reducing the amodithese microorganisms
can also affect the modulation of bacterial enzynseieh as beta-glucuronidase, which can transfaon p
carcinogenic factors into cancerogenic ones [23].

Studies on the antimutagenicity of probiotics shibat antimutagenic substances can be found in the
cellular envelope of the bacterial cell wall [3Bjuring in vitro studies on colon cancer cells isethfrom
mice, Bifidobacterium infantis was found to inhibit the activity of this tumor.

These studies suggest that mutagens bind to thealeof probiotics and thaBifidobacterium binds to
the final carcinogen methylazoxymethanol and théagen-carcinogen 3-amino-1,4-dimethyl-5H-pyrid3{4,
b] indole, thus removing it from the faeces, anehtiminimizing its absorption into the lumen of theestine
[24, 35].

The conducted research shows that a significdatimobacterial antimutagenicity may play the stafje
their growth. In the phase of linear growth, sigmifit antimutagenic activity is achieved, reachihg
maximum level, which then decreases in the statjogeowth phase [36, 37].

Baricault et al. performing an in vitro study off¥29 colon carcinoma cells to which fermented milk
was added, concluded that a protective actiondafiptics is based on the change of cancer cellerdiftiation
process. The milk was prepared to fermentation gusgsingle strains ofLactobacillus helveticus,
Bifidobacterium, L. acidophilus or mixture ofStreptococcus thermophilus andL. delbrueckii subspbulgaricus.

On the basis of the research, it was shown thd&0®20-of HT-29 cells under the influence of fermenteitk
inhibited their growth. Subsequent studies havevshihat the activity of specific markers resporsifar the
differentiation of HT-29 cells such as dipeptidgptides has been increased [38].

MicroMedicine 2018; 6 (2): 62-68
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Singh et al. performing analyzes on male F344 eatsluated the effect &ifidobacterium longumna on
the development of colorectal cancer. The obtairesiilts showed that the administration of lyopbkiiz
B. longum cultures in food products inhibited the inciden¢eolon cancer and also reduced the tumor volume.
BacteriaB. longum also inhibited azoxymethane induced cell prolifieraby lowering ornithine decarboxylase
(ODC) activity [34]. Ornithine decarboxylase paifieites in polyamine biosynthesis, which is respaasior
the proliferation, differentiation and macromolearusynthesis of cells. The increase in ODC activiiyrelates
with the growth of colorectal adenoma, which intksaa hyperproliferative state of the colonic mack®9]. In
the conducted studies, it was also shown thatntigmor effect is affected by the reduced expoessf ras-
p21 oncoprotein. Activation ofas proto-oncogenes may induce a malignant phenotygelon cells [40]. The
malignant potential ofas genes is related to the mutation in codons 12r11% [41].

The study suggests that the administratiobagtobacillus rhamnosus andBifidobacterium animalis ssp.
lactis Bb12, reduces the risk of colorectal cancer assaltref the reaction with endogenous or exogenous
carcinogens [42]. Research results of Witkin eshbwed a correlation between the presendeactbbacillus
ssp. andeubacterium aerofaciens strains, and a reduced risk of colon cancer [43)jrédver, epidemiological
studies in Finland have shown that high intakerobmtic products resulted in a reduction in theidence of
colorectal cancer despite high fat intake [44].

CONCLUSIONS

Studies that have been published so far do nat shearly that probiotics can prevent colorectaias.
Epidemiological research is contradictory. Sometl@m show a lower risk of colon cancer in people
consuming probiotics, but there are also thosedithhot show a relationship the consumption ofriemted
milk products and the risk of developing diseasertitermore, not all protective activities of cotwosia
probiotics were confirmed during in vivo tests. dneistent data from these studies may be relatetigto
complexity of carcinogenesis, experimental designiability of probiotic strains and changes in canstages.
The onset of cancer related processes in the bedur® many years before the diagnosis, while the
colonization of the digestive tract by the inteatimicroflora is a very dynamic process, changingar the
influence of pH, differences in the content of rerits and oxygen. Despite the many different resulitained
during probiotic studies, further studies are ndddeconfirm their clinical efficacy.
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ABSTRACT

This study investigated the effect of Aloe vera gel on some haematological
parameters and serum electrolytes in high salt loaded rats. Twenty (20) male
Wistar rats (180-250 g) were randomly assigned into 4 groups (n=5): Control-
received 0.2 ml normal saline; Aloe-received 600 mg/kg of Aloe vera gel orally
once daily; Salt-fed (SF) received high salt diet (8% NaCl in feed + 1% NaCl in
H,0); Saltfed-treated (SF+Aloe) received high salt diet + Aloe vera gel. All
groups had access to rat feed and water throughout the duration (six weeks) of
treatment. Blood samples were collected from each animal via cardiac
Red blood cell (RBC) count,
concentration and packed cell volume (PCV) were significantly (p<0.05)

puncture for analysis. haemoglobin (Hb)
increased in SF and SF+Aloe groups compared with control and Aloe groups.
Total white blood cell count was significantly (p<0.001) decreased in SF group
compared with control and Aloe groups and increased (p<0.001) in SF+Aloe
group compared with SF group. Neutrophil and lymphocyte counts were
significantly increased and decreased respectively in SF+Aloe group compared
with control (p<0.01), Aloe (p<0.05) and SF (p<0.001) groups. Na*, K" and CI
concentrations were significantly increased in SF and SF+Aloe group compared
with control and Aloe groups. HCO; concentration was significantly increased
in Aloe and SF+Aloe groups compared with control. High salt diet (HSD) caused
alterations in red cell indices and posed threat to the immune system of rats.
Aloe vera could not reverse these alterations but exhibited an immune-
stimulatory effect. Both Aloe vera and HSD caused electrolyte imbalance.

Keywords: Aloe vera gel; Electrolyte; Haemoglobin; High salt diet; Red blood
cell; White blood cell.

INTRODUCTION

Salt is an essential component of life. It is cosgal chemically of sodium (Naand chloride (C). It is
used as ingredient in food and also useful in aseab as water conditioning processes, ice coatrdl road
stabilization, preservation of meat and fish anddpction of some other chemicals [1]. Because ®f it
abundance and essentiality to life, salt has besigdated as the fifth element being equated vdttheair,
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water and fire [2, 3]. Consumption of 5 g of salf/dis the World Health Organisation (WHO)'s
recommendation for adults while for children; tarmount should be reduced based on the energy eearit
of children relative to those of adults [4]. Exdeesintake of salt is dangerous to health. It hasanstrated
several deleterious effects in the body. It hasnbmeplicated in hypertension [5], kidney damage, [6]
osteoporosis [7], liver toxicity and fibrosis [, &d has been reported to decrease plasma coatbi@mtand
urinary excretion of nitrates [10]. High salt d{etSD) ingestion has also been reported to incrdesseverity
of asthma and is strongly related to gastric carmia [11]. The deleterious effects of high salt digtestion
have been associated with oxidative stress [12-14].

Aloe vera, a plant of the family, Asphodelaceae has beeorteg to have the ability to combat oxidative
stress [15]. It can be separated into two basidymts: gel and latex. The gel is the transparermlage that is
gotten from the pulp of the leaves while the lafjeice) is the bitter yellow exudate that is gotfeom the
outer skin of the leaves [16ploe vera has demonstrated several therapeutic effectadtheen reported to
inhibit growth of tumor in mice [17], alleviate mEgatory tract disorders [18] and cardiovasculastasn
disorders [19, 20]. It is also effective in tregtimdiation-induced dermatitis [21] and have attieeogenic
[22], anti-ulcer [23] and immune-stimulatory [17ffexts. Aloe vera has also been reported to reverse
haemostatic derangement caused by salt loading [24]

Studies have recorded the effecbde vera on blood physiology [22, 25-29]. But no study hesarded
the effect ofAloe vera gel on haematological parameters and serum elgtdsobf Wistar rats fed on HSD. In
view of the desirability and expedience of cheapeamnedies to combat complications associated wigh balt
intake, coupled with the therapeutic efficacief\afe vera and the paucity of information on the effectAbbe
vera gel on blood parameters and serum electrolytesviiiig HSD, this study was therefore carried out to
investigate the effect dAloe vera gel on some haematological parameters and serwira@ges in high salt
loaded rats.

MATERIALS AND METHODS
Experimental animals

Twenty male Wistar rats (180-250 g) bought from Brepartment of Agriculture, University of Calabar,
Nigeria were employed in the study. The animalsewsndled according to standard principles [30kyTh
were kept in properly ventilated metabolic cageth@animal house of Department of Physiology, Ersity
of Calabar and exposed to 12/12 hours light/dadtecyl he rats were given rat feed and watkhibitum and
allowed to explore their new habitat for seven dagfre commencement of experiment.

Preparation of Aloe vera gel extract

Aloe vera plant was obtained from a garden in the UniversitZalabar. The leaves were being certified
by the chief Hebarium in the Department of Botddgijversity of Calabar. The fresh leaves were thghty
washed with tap water to remove dirt. Surgical bfadiere used to cut the base and apex of the leghes
leaves were then sliced open along the marginveatehe transparent mucilage which was then saboype a
beaker using a spatula. The mucilage was furthergssed by blending for 20 minutes in an electeader
and a greenish gel-like liquid obtained. This ldjuvas kept for 20 minutes to settle and later slewging
Whatman filter paper to obtain a particulate-freé[§1]. TheAloe vera extract was refrigerated (4-6°C) for 3
days after use each day.

Preparation of high salt diet and drinking water

High salt diet containing 8% of sodium chloridesnarepared using a standard diet containing 0.3%
sodium chloride as described by Obiefuna and Ob&f82].
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Experimental design and extract administration

Twenty male Wistar rats were randomly assigned fatr (4) groups (n=5) thus: Group 1 (control)
received normal rat feed and water. GroupAd) received 600 mg/kg ohloe vera gel orally once daily.
Group 3 (salt-fed) received high salt diet (8% N&&dd + 1% NaCl drinking water) and group 4 (sat-f
treated [SFAlo€]) received same as group 2 + high salt diet. Adugs had access to rat feed and water
throughout the duration (six weeks) of the expenitne

Collection of blood samples

At the end of the 6 weeks, the rats were sacdfioader chloroform anaesthesia (3.5%) and blood
samples collected via cardiac puncture using 5 yrihges with 21G needles into sample bottles ared pr
labelled ethylenediaminetetraacetate (EDTA) vials rheasurement of serum electrolytes concentratiah
haematological parameters respectively. The samplise EDTA vials were gently agitated to ensunéarm
spread of EDTA.

Measurement of haematological parameters

Haematological parameters were measured usingnated cell counter (Coulter Electronics, Luton,
Bedfordshine, UK) having standard calibrationsime lwith the instructions of the manufacturer asvusly
used by Archibong et al. [33]. Parameters measwezeé: RBC count, PCV, Hb concentration, MCV, MCH,
MCHC, WBC count, lymphocyte count and neutrophilicio

Measurement of serum electrolytes concentration

The collected blood samples were allowed for Irhowlot and retract. Blood in the sample bottlese
centrifuged at 300 rpm at room temperature for liButes using a bucket centrifuge machine (B-Bran
Scientific and Instrument Company, England) andireewas obtained. The serum obtained was then wsed t
determine serum NaK®, CI and HCQ levels using ion-selective electrolyte analyseplfge 2000/ BioCare
Corporation, Hsinchu 300, Taiwan).

Statistical Analysis

Results are presented as mean * standard ermoeafn (SEM). Data were analysed using Computer
software, SPSS (version 21). Statistical measugd uss one-way analysis of variance (ANOVA) alonthw
post hoc multiple comparison test (least squarfferdifice). P<0.05 was the criterion for statist&ghificance.

RESULTS
Comparison of haematological parameters in the diirent experimental groups
RBC count, haemoglobin concentration and PCV

Table 1 shows RBC count (X6ell/ul), Hb concentration (g/dl) and PCV (%) famtrol, Aloe, Salt-fed
(SF) and saltfed-treated (SR®e) groups. RBC count was significantly increasedihand SFAloe groups
compared with control (p<0.001) ardioe groups (p<0.01 and p<0.001, respectively). Hb eatration was
significantly (p<0.05) increased in SF and 3Fee groups compared with control aAtbe groups. PCV was
also significantly (p<0.05) increased in SF and ABe groups compared with control aAtbe groups. RBC
count, Hb concentration and PCV were not signifigadifferent between control anloe groups.
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Table 1.Comparison of RBC, Hb concentration and PCV indifferent experimental groups.

Parameter Control Aloe SF SF+Aloe

RBC Count (x18cell/ul) 4.58+0.09 4.92+0.12 5.52+0.16™° 5.78+0.197°
Hb conc (g/dl) 16.36+0.34 16.53+0.58 17.62+0.34° 17.62+0.34°
PCV (%) 49.20+1.02 49.67+1.74 53.00+1.74% 53.00+1.96°

Values are expressed as mean + SEM, n = 5.
*p<0.01, ***p<0.001 vs control; a = p<0.05, b = péQ, ¢ = p<0.001 vAloce.

Red cell absolute values

Table 2 shows MCV (fL), MCH (pg) and MCHC (g/dlgrfcontrol,Aloe, SF and SFAloe groups. MCV
and MCH were significantly decreased in SF (p<0)@0id SFAloe (p<0.001) groups compared with control.
MCV was significantly (p<0.005) decreasedAtoe group compared with control. MCV was significantly
decreased (p<0.01) in SARtee group compared withloe group. MCH was significantly decreased (p<0.01) in
SF and SFAloe groups compared witlloe group. There was no significant difference in MCHCthe
different experimental groups.

Table 2.Comparison of red cell absolute values in the diffié experimental groups.

Parameter Control Aloe SF SF+Aloe

MCV (fL) 107.45+1.53 100.99+0.85 96.22+0.85" 92.00+0.54""
MCH (pg) 35.73+0.50 35.62+0.97 31.99+0.28"° 30.58+0.18""
MCHC (g/dL) 33.25+0.02 33.29+0.0%° 33.24+0.02° 33.23+0.01°

Values are expressed as mean £ SEM, n = 5.
ns = not significant; *p<0.01, **p<0.001 vs conlyb= p<0.01 vsAloe.

White blood cell indices

Table 3 shows TWBC (xfCcell/ul), NEUT (%) and LYM (%) for controlAloe, SF and SFAloe
groups. TWBC was significantly (p<0.001) decrease8F group compared with control aAtbe groups and
significantly (p<0.001) increased in SAee group compared with SF group. NEUT count was Sicanitly
increased in SFAloe group compared with control (p<0.0B8loe (p<0.05) and SF (p<0.001) groups. LYM
count was significantly decreased in $¥ae group compared with control (p<0.04loe (p<0.05) and SF
(p<0.001) groups. There was no significant diffeeem NEUT and LYM count between contrélpe and SF
groups.

Table 3.Comparison of white blood cell indices in the diffiet experimental groups.

Parameter Control Aloe SF SF+Aloe
TWBC (x10 cell/pl) 8.84+0.05 8.630.12 3.84+0.10"° 9.08+0.46
NEUT (%) 62.60+2.44 70.17+2.13 55.80+3.40° 80.60+1.892*
LYM (%) 36.20+2.29 28.50+2.08 42.80+£3.27° 18.20+2.242*

Values are expressed as mean £ SEM, n = 5.
ns = not significant vs control; **p<0.01, ***p<001 vs control; a= p<0.05, c= p<0.001Al®e; z= p<0.001 vs SF.
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Comparison of serum electrolytes concentration intte different experimental groups

Table 4 shows serum concentrations of famol/l) K*(mmol/l), CI" (mmol/l) and HC@ (mmol/l) for
control, Aloe, SF and SFAloe groups. Na concentration was significantly increasedAlve (p<0.01), SF
(p<0.001) and SFAloe (p<0.001) groups compared with control. It wasoadgynificantly increased in SF
(p<0.001) and SFAloe (p<0.01) groups compared witdoe group and significantly (p<0.001) decreased in
SF+Aloe group compared with SF group.

K* concentration was significantly increased in SEO(p5) and SFAloe (p<0.001) groups compared
with control andAloe groups. K was also significantly (p<0.001) increased in 8ee group compared with
SF group. There was no significant difference frcincentration between control aflde groups.

CI' concentration was significantly (p<0.001) incraehse all experimental groups compared with
control. It was significantly (p<0.01) increasedSf group compared withloe group and decreased (p<0.05)
in SF+Aloe group compared with SF group.

HCO; concentration was significantly increased Aipbe (p<0.05) and SFAloe (p<0.001) groups
compared with control. It was also significantlgieased in SFAloe group compared withloe (p<0.05) and
SF (p<0.001) groups.

Table 4. Comparison of serum electrolytes concentratioméndifferent experimental groups.

Parameter Control Aloe SF SF+Aloe
Na' 140.25+ 0.63 143.00+ 0.41 150.00+ 0.82™° 145.75+ 0.48"°*
K* 4.45% 0.06 4.43%0.05 4.68+ 0.05° 5.58+0.11"°*
cr 94.75+ 0.48 98.25+ 0.85 101.00+ 0.58"° 98.50+ 0.28™*
HCOy 20.50+ 0.29 22.50+ 0.96* 21.00+ 0.58 25.00+ 0587

Values are expressed as mean £ SEM, n = 5.
*p<0.05, *p<0.01, **p<0.001 vs control; a= p<0.0b= p<0.01, c=p<0.001 Woe; x= p<0.05, z= p<0.001 vs SF.

DISCUSSION

High salt intake (HSI) has been reported to impactatively on various cells and tissues of theyl{8d
11]. Aloe vera has been shown to protect cells from damages cadwsedrious toxic substances [21-24].This
study investigated the effect Afoe vera gel on some haematological parameters and serwtnajges in high
salt loaded Wistar rats.

Results from this study show that RBC, Hb conedidn and PCV were significantly increased in salt-
fed (SF) and saltfed-treated (S¥e€) groups compared with control aAtbe groups. Our results for RBC, Hb
concentration and PCV are consistent with Ofem lef28] who reported that high salt intake and co-
administration of salt andloe vera gel increased RBC count, Hb concentration and RCKats. But in their
study, Hb concentration was not significantly aféecby HSI. The increase in RBC and PCV could be tdu
dehydration caused by high salt loading. This iaseeis a predisposing factor to hypertension asutd
possibly lead to increase blood viscosAjoe vera gel was unable to reverse this increase causedbpsithe
group that received salt dietAtoe vera gel also had elevated RBC count and PCV. PCV isecdollowing
the increased RBC count. The increase in Hb corat@nt is probably due to the increase in RBC caant
stimulation of haeme biosynthesis during the precé®rythropoiesis.

MCV was significantly decreased in all treatmerdugps compared with control. It was also signifiban
decreased in SAtoe group compared witloe group. The decreased MCV indicates that the RB£suine
microcytic following administration ofloe vera gel and salt separately and in combination. Thecefivas
greatest when salt amdloe vera gel were co-administered as observed in theABsergroup (Table 2). This
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decrease in MCV could be attributed to dehydratiamsed by high salt loading. Our result for MCV
contradicts Ofem et al. [28] who reported that héght loading and co-administration of salt died &foe vera
gel did not significantly alter MCV. MCH was sigitintly decreased in SF and $%8e groups compared
with control andAloe groups. The decrease in MCH in these groups iteaaicrocytic hypochromic anaemia
caused by high salt diet. This decrease in MCHumaattributed to the HSI sinédgoe vera gel alone did not
cause any significant effect on Hb concentratiod BICH. It is likely that the salt loading suppredgbe
synthesis of iron which resulted in microcytic RB&%d hence decreased Hb concentratidoe vera at the
administered dose was unable to prevent this effaat result for MCH in SF group is consistent w@ifem et
al. [28]. MCHC was not significantly different beden the experimental groups.

TWBC count was significantly decreased in SF groampared with control andloe groups. NEUT
count was also decreased although non-significamt8F group compared with control aAbbe groups. This
is contrary to Ofem et al. [28] who reported sigraht increase in TWBC count following salt loadirfithe
decrease in TWBC count in our study indicates timpeession of the defense mechanism and immunensyst
of rats due to salt loadingloe vera gel however demonstrated a protective effect ordéiense mechanism as
TWBC count was significantly increased in $%ee group compared with SF group and NEUT count
significantly increased in this group compared wather groups. LYM count was increased although not
significant, in SF group compared with control akde groups. This increase could be due to agitatiothef
immune system following salt loading. LYM count wsignificantly decreased in SBhoe group compared
with other groups. This could be a demonstratiomohune-stimulatory effect ofloe vera. Aloe vera had
been previously reported to have immune-stimulagdigct [17].

Serum electrolytes play a contributory role in Ydhliid homeostasis and are important regulators of
neuromuscular activities [34]. In addition to a#t@érhormonal status, dietary habit is a factor twises
hormonal imbalances [35]. Results from this stulgve alterations in serum electrolytes concentratidte
concentration was significantly increased in alpexmental groups compared with control. It wasoals
significantly increased in SF group compared wikbe group and decreased in S¥ee group compared with
SF group. The increase in Neoncentration in SF group is consistent with eargports that salt loading leads
to elevation of serum Naconcentration [36]. Salt ingestion increases temadarity of body fluids. This
stimulates the taste centers to increase watekardad the posterior pituitary gland to increaseréiease of
antidiuretic hormone [37]. Excessive salt intakeses elevated levels of Navhich causes vasoconstriction
and increases the pumping force and consequerlgrtansion [38]. The elevated level of Nia the SF group
is an indication of the hypertensive effect of higfit load. The increased Neoncentration may mean that
Aloe vera gel stimulated the renin angiotensin aldosterorstesy or is probably rich in Nalncreased Na
levels in blood (hypernatraemia) represents deficivater in relation to the body’s sodium stor@3][which
may be as a result of impairment of thirst or as¢esvater. The increased Neoncentration in thaloe group
may also mean thalloe vera gel decreased body water by probably impairing tthiest centers of the
hypothalamus and/or increasing urinary excretiomvafer. Administration ofAloe vera gel however reduced
the hypertensive effect of high salt intake as$ bancentration was significantly decreased in ABe group
compared with SF group. Entry of Nato a cell is accompanied by water to increaseivel. Despite the
elevated levels of Nain all experimental groups, MCV was not increagedhese groups but was rather
decreased. This may mean tidbe vera gel and salt loading inhibited the N&*- ATPase preventing the
entry of Nd and water into the RBC to increase intracelluldunee.

K* concentration was significantly increased in S& 8f+Aloe groups compared with control aAtbe
groups. This is in contrast with report of Ofemakt{36] who reported decreased Koncentration following
salt loading. The increase in" KKoncentration observed in this study could mean $alt loading decreased
renal potassium excretion.

CI' concentration was significantly increased in alerimental groups compared with control. It was
also significantly increased in SF group compareith viloe group and decreased in SHee group
compared with SF group. This result for” €bncentration is similar to that of Nan all experimental
groups. This increase in tAd¢oe group could also arise as a result of inadequatenintake or loss of thirst
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perception as described above. The increase fiollowing high salt load is consistent with Ofemadt[36].

Na" and Cl move hand in hand. It is obvious that the increasel observed in the SF group is because they
were fed on NaCl diet. Nareabsorption is coupled with ‘Qleabsorption. The same is applicable to their
excretion [40].

HCO; concentration was significantly increasedAlloe and SFAloe groups compared with control
but it was not significantly different between cmhtand SF groups. Increase HC @ an indication of
increased metabolic activities. HE®@ a marker for measuring the pH of blood. It agsa buffer to maintain
the pH of blood and body fluids [41]. The presesgults show thafloe vera gel has the ability to increase
blood pH.

CONCLUSION

High salt intake altered red cell indices and dabeeat to the immune system of Wistar ralee vera
gel was unable to reverse the alterations in rdidiratices associated with salt loading but dem@ist an
immune-stimulatory effect. BotAloe vera gel and high salt load caused electrolyte imbalance
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ABSTRACT

Background: The quality of dental unit water lines (DUWL) is of considerable
importance since patients and dental staff are regularly exposed to water and
aerosols generated from dental units which thereby influence the individual
patient outcome and health-care associated morbidity. The aim of the present
study was to determine the microbiological quality of water used, presence of
biofilms and also the potential of isolated bacterial species in producing
biofilms within DUWL.

Methods: Thirty DUWL samples were collected from various departments of
Manipal College of Dental Sciences, Mangalore. Bacteriological analysis was
done for the presence of various bacterial contaminants. Presence of biofilms
on DUWLs and potential of bacterial isolates to form biofilm were also
determined.

Results: Seven of 30 samples (23.3%), were found to be of unsatisfactory
quality (coliform count > 200 CFU/ml), most frequently from air/water syringes.
A total of 45 strains were isolated from 14 water samples. Genera isolated
were Escherichia spp., Enterobacter spp., Klebsiella spp., Pseudomonas spp.
and Acinetobacter spp. Four of 10 samples from DUWL tubing showed
presence of biofilms (40%), formed mostly by Acinetobacter spp. and
Pseudomonas spp. Out of 45 strains that were isolated, 19 strains displayed
ability to form biofilms. Maximum number (10) isolates formed biofilms with
48 hours.

Conclusion: Exposure to contaminated water from DUWL poses threat to the
well-being of the patient and the health care personnel as well. Hence,
measures should be initiated to ensure the optimum quality of DUWL water.
Keywords:  Enterobacteriaceae; Non-fermenting Gram-negative bacilli
(NFGNB); Dental Unit Water Lines (DUWL).
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INTRODUCTION

Dental unit water lines (DUWL) plastic tubes whidkliver water to hand-held instruments that are
routinely used in dental procedures. The signitearof the quality of these DUWLs cannot be over-
emphasised since the health-state of the patiahtttzs dental staff are considerably influenced [ljese
DUWLs are known to be colonised by multiple micrganisms. Another significant challenge about these
microbes is their ability to rapidly form biofilnfsllowing colonization [1]. Biofilm formation is amportant
survival strategy of these organisms that enalbopged persistence which in turn is associated wmitltiple
health hazards. Consequently, the bacteriologigality of dental unit water lines is usually unguedle with
high coliform count, sometimes as high as >10"6 @HU2]. Though available evidences suggest thase¢h
microbes are non-pathogenic to healthy individudtseese cause considerable morbidity in immuno-
compromised patients and those with generalise@rseilinesses [3]. Other than immuno-compromised
patients, these microbes cause opportunistic iofextin pregnant women, transplant-recipients, aged
alcoholics and smokers. Several studies have mgpdite isolation of various bacteria suchSagptococci
spp.,Saphylococci spp.,Pseudomonas spp.,Legionella, Escherichia spp. and few other Gram-negative bacilli
[4-7]. According to the Centre for Disease Con{©DC), the recommended coliform count of dentalewvat
should be < 500 CFU/mI of aerobic heterotrophictéaa. But the American Dental Association (ADA)sha
further reduced the standard cut-off coliform cotmk 200 CFU/ml of aerobic heterotrophic bact¢8h In
this study, ADA guidelines were followed to integprthe bacteriological quality. In this study, the
bacteriological quality of DUWL is assessed andrabierised on the basis of various parametersdikation
rate, isolated genera/ species, presence of bofimd the ability of isolated bacteria to form bing.

MATERIALSAND METHODS

The study was conducted in the department of miclogpy, KMC, Mangalore in collaboration with the
clinical department of Manipal College of Dentaleédces, Mangalore. The samples were collected &dntal
of 10 dental units. From each unit, the water sasiplere samples were obtained from:
* Air/water syringe - 3 in 1 syringe designed to dli air, water or air/water into mouth during dénta
treatment.
* Mouth-wash water-water
« Air rotor water sample.
Hence, it is three water samples from each unitimgek total of thirty (n=30) samples.

Sampling of DUWL

30 DUWL samples were collected randomly from 1@tdeunits at MCODS Mangalore. All the units
were supplied with containers for the collectiomafter samples.

Bacteriological analysis of DUWL samples

* 50 ml volumes of samples collected from air/watgingie, mouth-wash water and air rotor after disoting
the tip with 70% alcohol.

* Then inoculated into multiple tubes of MacConkexti (double/single strength).

* Incubated at 37C for 48 hours.

* Coliform count per 100 ml was estimated from nunifdubes showing acid/gas production.
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Isolation and identification of bacterial isolates from DUWL samples

The collected water sample was filtered using nramé filters. Then the organisms were washed by
vortexing the membrane in a container containingnilOof sterile PBS for 1 min. These samples were
inoculated into BHI broth for observation of ba@érgrowth. The sample showing growth after sugabl
incubation period was processed further for thentifieation of the isolate by standard microbiolca)i
methods [8].

Detection of biofilm formation on the DUWL

External DUWS tubing surface was wiped with ailtealcohol wipe. The tubing was sectioned to
obtain a specimen representing 1°cifhe surface was rinsed with sterile PBS to remple@ktonic cells.
Using sterile dental probes, the surface of thdiliovas scraped into 1 ml of sterile PBS. Thesefilon
samples were then inoculated into BHI broth to olesdacterial growth. Any sample showing growth was
processed further for the identification of isolbjestandard microbiological methods [8].

Determination of the capacity of bacterial isolatesto form biofilm

Bacterial strains isolated from DUWL samples wesed to determine their capacity to form biofilms
using microtitre plate method [9]. Aliquots of 2Q0 of the standardized test bacterial suspensidrmauria
broth was transferred into pre sterilized 96-wellyptyrene microtitre plates. Incubate at 37°C6@drours. 25
pl of 1% crystal violet added to each well, shaking plates three times to help the colorant talyetbottom
of the well. After 15min at room temperature, eaatll is washed with 200 pl sterile PBS to remove th
planktonic cells. Washing was repeated for 3 tinié® adhered bacteria forming biofilm was remaioedhe
surface of the well. Crystal violet bound to theflhin was extracted later with 2 washings with 20®f ethyl
alcohol. The alcohol was then transferred into asgltube containing 1.2 ml of alcohol and agitafidue
degree of biofilm formation was determined by spmuftotometer at 540 nm. The obtained data is used t
classify strains.

Data analysis
Results obtained were analysed using Microsoft Exce
RESULTS

In this study, we analysed the bacteriologicalliguand collectively studied various bacteriolagjic
characteristics like isolation of different bacteridentification of isolates, detection of thegmece of biofilms
and assessment of the capacity to form biofilmsa total of thirty (n=30) water samples collectedni 10
random dental units. Out of the 30 samples, theymgtive coliform count of seven (n=7, n/N=7/30,338)
samples were found to be higher than the acceptabits (i.e. > 200 CFU/ml) with reference to thédA
recommendation (Table 1). Out of the seven (n=RMpbas with unacceptable bacteriological qualityefi
(n=5) samples were collected from 3 in 1 air/watgringe and two (n=2) samples were collected fram a
rotor.

All the thirty (n=30) water samples were passedugh membrane filters and were further cultured in
BHI broth. Isolation rate was 46.7%. Several gerdraacteria were grown from fourteen (n=14, n/N3D4
46.7%) samples. From fourteen (n=14) samples, f#®ergeof bacteria were isolated (Table 2). Mosthef t
samples yielded multiple isolates. Out of the 48aies obtained from 14 samples, the isolationsréoe
Escherichia spp., Enterobacter spp., Pseudomonas spp., Klebsiella spp. andAcinetobacter spp. were 28.9%
(n=13, n/N=13/45), 22.2% (n=10, n/N=10/45), 22.2810, n/N=10/45), 15.6% (n=7, n/N=7/45) and 11.1%
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(n=5, n/N=5/45) respectivelyEscherichia spp., Enterobacter spp. and Pseudomonas spp. were the most
commonly isolated bacterial genera. Samples celiefitom air rotor yielded a maximum of twenty oneZ1,
n/N=21/45, 46.7%) isolates while those from air&vatyringe and mouth-wash water were thirteen (n=13
n/N=13/45, 28.9%) and eleven (n=11, n/N=11/45, &).%olates respectively.

Table 1. The microbiological quality of collected samples.

No. of sampleswith acceptable No. of sampleswith
Sample . . .
coliform count unsatisfactory quality
Air/ water syringe 5 5
Mouth-wash water 10 0
Air rotor 8 2
Total 23 7

Table 2. The spectrum of bacteria isolated from the coligés@mples.

Escherichia Enterobacter  Pseudomonas Klebsiella Acinetobacter
Sample Total
SPp. SPp. SPp. SPp. SPp.
Airfwater 4 1 2 3 3 13
syringe
Mouth-wash 3 4 3 0 1 11
water
Air rotor 6 5 5 4 1 21
Total 13 10 10 7 5 45

A total of ten (n=10) DUWL tubings were collectaxidetect the presence of biofilms over the surface
(Table 3). Out of the collected ten (n=10) tubinigsy (n=4, n/N=4/10, 40%) showed the presenceoohéd
biofilms on their surface. Among the four (n=4) etged biofilms, one (n=1) biofilm was formed condaity
by Klebsiella spp., Pseudomonas spp. and Acinetobacter spp., two (n=2) biofilms were formed by
Pseudomonas spp.and Acinetobacter spp. while one (n=1) was purely formed Bgterobacter spp. In total,
four (n=4) biofilms yielded eight isolates (n=8).

Table 3. The frequency of biofilms formed by various orgamssin the collected DUWL tubing samples.

Sample Escherichia Enterobacter Klebsiella Pseudomonas Acinetobacter
Spp. Spp. Spp. Spp. Spp.
No. of samples 0 1 1 3 3

A total of forty-five (n=45) different strains werisolated from fourteen (n=14) water samples. @ut
forty-five (n=45) isolates that were isolated, neen (n=19, 42.2%) isolated possessed the abditiotm
biofilms (Table 4). Three (n=3, n/N=3/13, 23%),dbr(n=3, n/N=3/10, 30%), seven (n=7, n/N= 7/10, ¥ 0%
two (n=2, n/N=2/7, 28.6%) and four (n=4, n/N=4/8%8) isolates ofEscherichia spp., Enterobacter spp.,
Pseudomonas spp., Klebsiella spp. and Acinetobacter spp. respectively possessed the capability to form
biofilms. The potential to form biofilms was obsedv maximum with Pseudomonas spp. (70%) and
Acinetobacter spp. (80%) isolates. It is noticeable that four4ns/N=4/5, 80%) out of five (n=5) isolates of
Acinetobacter spp. possessed the ability to form biofilm.
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Table 4. Table representing the potential of various isslatetained from the collected samples to form biti

Sample Air/ water syringe M outh-wash water Air rotor Total
No. of No. of No. of No. of
No. of ISO|ate.S.WIth No. of |solates.v§/|th No. of isol ates.v§nth No. of |solates.v.\/|th
. the abilityto . theability . the ability . the ability
isolates isolates isolates isolates
form toform toform toform
biofilms biofilms biofilms biofilms
Escherichia 4 1 3 0 6 2 13 3
Spp.
Enterobacter 1 1 4 1 5 1 10 3
Spp.
Pseudomonas 2 3 2 5 3 10 7
Spp
Klebsella 3 1 0 0 4 1 7 2
Spp.
Acinetobacter 3 5 1 1 1 1 5 4
Spp.

Out of nineteen (n=19) isolates that exhibited dbdity to form biofilms, four (n=4, n/N=4/19, 21%
isolates formed biofilms within 24 hours, ten (n=10N=10/19, 52.6%) isolates formed biofiims with48
hours and five (n=5, n/N=5/19, 26.3%) isolates fednbiofilms within 72 hours (Table 5). Majority of
Escherichia spp. isolates (n=2, n/N=2/3, 66.7%) formed biofilm pbletween 48 to 72 hours while majority of
isolates of the other genera formed biofilms witkéhto 48 hours.

Table 5. The ability of various isolates to form biofilmstivirespect to the duration of incubation.

Sample 24 hrs 48 hrs 72hrs Total

Escherichia spp. 0 1 2 3
Enterobacter spp. 1 1 1 3
Pseudomonas spp. 2 4 1 7
Klebsiella spp. 0 1 1 2
Acinetobacter spp. 1 3 0 4

Total 4 10 5 19

DISCUSSION

The current study is a qualitative assessmentchiagdacterization of the microbial contamination of
DUWL. In the present study, the bacteriologicallqgyaf seven samples was unacceptable accordidddé
definition [6]. Previous studies have reported atamination rate of as high as 96% [10]. In thespre study,
the frequency of contamination was higher in theaas collected from air/water syringe followed &y
rotor. Few studies have recorded an inverse frexyu¢hl, 12] while one more study has reported no
significant difference [10]. A total of forty-fivésolates were obtained from fourteen water sampleieh
signify contamination of water with multiple bagtdrgeneraEscherichia spp. were the commonest isolates
followed by Enterobacter spp. andPseudomonas spp. Fotedar et al. [7] have recorded the isolatdn
Coagulase negativ&aphylococci. Siang et al. [13] have documented the isolatioRsefidomonas aeruginosa
andLegionella pneumophila. The death of an 81-year female patient who corgdakbegionnaire's pneumonia
from contaminated dental unit water line has begonted in Italy [14]. Another study undertakenSyith et
al. [15] reported the isolation of or8treptococci, Pseudomonas spp. andtaphylococcus aureus. There is a
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great variation in the microbiological quality atiak frequency of isolation different organismstie existing
literature. These wide variations can be attributedhe loco-regional variations in the quality whter
supplied, the source of water, the variations ia tinal microbial flora and the effectiveness ofigqudic
decontamination.

Biofilms were detected over four out of ten tulsinat were sampled. Ten isolates were isolated fro
these biofilms. A maximum frequency was observetth Wseudomonas spp. andAcinetobacter spp. Owing to
the stagnation of water within the tubings, therolies settle over the inner surface of the tubihgsinitiates
a sequence of physiological alterations resultingalonization, micro colony formation and evenlydaiofilm
development [16]. Out of the forty-five isolatesneteen isolates possessed the ability to formilmef The
maximum ability to form biofilms was observed wiltseudomonas spp. andAcinetobacter spp. However,
isolates belonging to other geneksdherichia spp.,Enterobacter spp. andKlebsiella spp.) also possessed a
moderate ability to form biofilms. Ten of the is@a formed biofilms within 24 to 48 hours while fairains
formed biofilms within 24 hours. This poses a digant threat since stagnation of water within tinigings for
just 24 to 48 hours might result in colonizatior dnofilm formation that throws a potential riskpgatients and
dental care workers.

Currently, there is no available evidence that aestrates a public health issue due to DUWL exposur
However, minimizing the risk of pathogen exposuitt @nsure a safe working ecosystem both for thaithe
care workers and the patients. Especially, the inonampromised patients are at a high risk of deietp
opportunistic infections following exposure to caminated DUWL. Dental health care workers are also
constantly exposed to aerosols from the dental pagemt every day. Unsatisfactory quality of DUWL
predisposes the dental personnel to the risk ofldping respiratory tract infections especiallycafonised by
Legionella pneumophilia. Hence, it is essential to ensure the optimum miotogical quality of DUWL by
periodic surveillance and regular decontaminatiopasares. As per the recent evidences, the usage of
continuous water stay systems with chemical adiach as IGN EVO Calbenium and Sterispray would be a
superior modality [17].

CONCLUSIONS

The dental unit water lines favor rapid developtmafrbiofilms on DUWLSs, combined with generation
of potentially contaminated aerosols. Contaminatater from DUWL might be consumed, inhaled as a#sos
or might contaminate operating site. Exposure téemw@erosols containing bacteria (especially nosialo
pathogens with higher intrinsic antimicrobial résigce such aBseudomonas & Acinetobacter) in debilitated
patients may lead to life-threatening infectionsefefore it is important to not only maintain a jglypof good
quality water but also to keep regular quality cohthecks and regular sterilization/disinfectiohdntal
units.
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ABSTRACT

A review of the activities of members of the Cucurbitaceae was carried out.
Many of them are confirmed nutritious and therapeutical. Their global spread,
diverse genera and phytochemical profile further confirm them as an attraction
for the growth and survival of humanity. The need for alternative control
measures to address resistance has heightened the passion for Cucurbitaceae
in bioprospecting.

Keywords: Cucurbitaceae; Therapeutic; Nutritional; Extraction; Bioprospecting.

INTRODUCTION

The Cucurbitaceae is known to be the largest faofivegetable crops [1]. The origin of Cucurbitaee
is tropical, and most of its genera originated frAmia, America and largely Africa. Generally, reét to as
cucurbits, they are categorize mainly into Zanatéaie and Cucurbitoidea. The subfamily Cucurbitadsa
mainly food plants and particularly vegetablesHaying all the essential constituents requiredyfmyd human
health [3, 4]. The number of the genera is stiltediin controversy. Purseglove [5] reported that fdmily
Cucurbitaceae comprised 9 genera and 15 specieggdtables and fruits with different varieties Ilgein
cultivated throughout the world while Chakravar{by reported 117 genera and 825 species and Yarhaguc
[7] confirmed 100 genera and more than 750 spegils®, Subrahmanyam [8] reported 100 genera and 800
species along with Mabberley [9] who indicated B22era and 940 species that are distributed incaband
warm temperate regions of the world. Despite ttdisagreements, the cucurbitaceae has been anstitigre
and an outstanding family of dicotyledons, disttdglwidely over the tropical parts of the world .10

NUTRITIVE IMPORTANCE

These Cucurbitaceae are known also for their tiudgriand medicinal values. For exampycumis
sativa are in treating indigestion and constipation [Xdlicumber is a widely cultivated plant of gourd figm
which is eaten in the unripe, green form. The agsexxtract of fruits from same plants revealedpifesence
of glycosides, steroids, flavonoids, carbohydrated tannins. High water content and they contaismin A
and C, flavone glycosides such as isovitexin, saporand various acylated flavones [11, 12]. Thpartant
genera belonging to the family affrichosanthes, Lagenaria, Luffa, Benincasa, Momordica, Cucumis,
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Citrullus, Cucurbita, Bryonopsis and Corallocarpus. Some species that have attracted scientific tigatfon
include Momordicacharantia, Cucurbita pepo, Cucumis sativus, Cucumis melo, Citrullus colocynthis, Luffa
echinata, Trichosanthes kirilowii, Lagenaria siceraria, Beninca sahispida [13]. Water melon Citrullus
lanatus) contains almost 95% water, small amounts of jmptat, minerals and vitamins. The major nutriaibn
components of the fruits are carbohydrates, vitafiand lycopene. Lycopene content of the new datk r
watermelon is higher than in tomato, pink grapefar guava. Lycopene is a red pigment responsibte f
watermelon flesh colour, which is an anticancemagdigh amount of water content of watermelon nsake
powerful diuretic diet [14]. The watermelon fruit widely consumed and rich in water and pectintiRés a
substance used in jams for thickening and is betige offer protection from radiation. It is alsaditionally
used to treat cardiovascular disease and kidnéygns, fever, pain, and inflammation [15].

MEDICINAL USES

Cucurbit plants were used actively as traditiohatbal remedies for various diseases. They have
demonstrated anti-inflammatory, antitumor, hepaitgutive, cardiovascular andimmune-regulatory &ts/
[13, 16]. Members of this family have always beensidered as a subject of research due to theéhaicthey
have a lot of biological activities like anti-furiganti-bacterial, anti-viral, anti-diabetic, amtimor and anti-
AIDS [17] from Cuba through the gulf of Mannar [1&)] Nigeria. Ethanolic extract of leaves and starhs
Cucumis sativus possessed many phytoconstituents such as alkalyichside, steroid, saponin and tannin
except gum, flavonoid and reducing sugars. ltg euiract has shown free radical scavenging antbesia
activities in mice. The seeds can be used to eamlsitic worms. The juice from the leaves indusmiting
and aid digestion [15].

Trichosanthes cucumerina also called snake gourd, is mainly consumed asgetable being rich in
protein and vitamin C, carbohydrate, fibre, irolmogphorus, vitamin B1, vitamin B2 and niacin [1%he
major active constituents of the drug are tritegpes, saponins, cucurbitacins. The plant is rictopstituted
with a series of chemical constituents like flaviolsp carotenoids, phenolic acids which makes traatpl
pharmacologically and therapeutically active [28hti-inflammatory activity is exhibited by the rotubers
and antidiabetic activity by the seeds. Both thet mnd fruit are considered to be cathartic. lused in the
treatment of bronchitis, headache, fever, abdomtimalors and skin allergy. Seeds have antibacteaii;
spasmodic, insecticidal and gastro protective piese Momordica charantia has been used in various Asian
traditional medicine systems for a long time, araly for non-communicable diseases like asthmaniby
sensation, constipation, colic, diabetes, feverldrma, gout, helminthiases, inflammation, and vlcét has
also been publicized to have hypoglycaemic (ariwtig) properties in animal as well as human stidide
juice of Momordica charantia were leaves used to treat piles totally, treatind preventing liver damage,
menstrual troubles, burning sensations, constipatiod blood purification due to its bitter tonicoperties
damage. Also, the leaves Momordica charantia are used in treatment of menstrual troubles, bgrnin
sensation, constipation, fever (malaria), worms @ensites.

ANTI-WORMSAND ANTI-PARASITIC ACTIVITY

Worms and helminthiases are treated with infusimosy Momordica charantia, Cucumis sativa, and
Praecitrullus fistulosus capsules and tinctures are widely available inUinéed States for the treatment of
many morbidities. In Indidyiomordica charantia used by tribal people for abortions, and as antimien[21,
22]. The snake gourd call&atichosanthes cucumerina is very common in Srilanka and India. All partstioé
plant have their medicinal value. The root of tt@np has been used for curing boils, headacheschitis.
The fruit and seeds are used for anthelmintic aowchach disorder respectively. Kar et al. [23] found also
that the root extract has anti-inflammatory acyivithile the seed has antidiabetic activity. Thetaatminthic
potentials of the family were revealed with the esiment onLagenaria siceraria Mol having a cidal effect on
earthworm and tapeworm [24]. Earlier in 1987, Hisdt al. investigated the action Gicurbita maxima,
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Cucumis sativus and Lagenaria siceraria on Hymenolepis nana (tapeworm) andAspicularis tetraptera
(pinworm) infections in mice in Iraq. The seed axts of these plants were very effective in cohtrglthe
helminthes

ANTIFUNGAL ACTIVITY

The leaves and stem extract@icumis sativus were investigated for the antifungal potential &mahd
to be effective omspergillus niger with the dermal mycotic fungudicrosporum sp having the least sensitivity
[25]. Momordica charantia was effective tool in antifungal activity [26]. Mg notorious plant pathogens like
Fusarium have been controlled by tihomordica seed extract (MSE) making it a sustainable altermao
synthetic fungicide [27].

Sometimes, the solvent effect was noted in theeagfy of extracts of Cucurbitaceae on fungi. The
n-hexane and ethyl acetate extractMyf charantia were effective agains$accharomyces cerevisiae while
chloroform and ethyl acetate produced the bestitsgtys against Candida albicans [28]. The antifungal
activity assay four phytopathogenic fungal speciesluded Pythium aphanidermatum, Botryosphaeria
dothidea, Fusarium oxysporum f.sp. cucumerinum andBotrytis cinerea was performed on the stem ©ficumis
sativus. Results revealed an appreciable sensitivity ragisrom the ethanol fractions of the sphingolipids
derived from the plant [29].

Lagenaria siceraria called Bottle Gourd is a vegetable which is comiypaonsumed in India. It is a
good tonic especially for the heart [30]. It isezffive against diseases such as fever, pectorghctwonchia
disorders, ulcers and pain [31]. It also has diarattivity [32]. Acetone has high throughput whbe matrix
is Lagenaria siceraria. Another species of therapeutic importancéMsrandia ebracteata which has been
effective for traditional medicines. Studies hatieven that both tuber and roots have analgesic atitliaor
properties. It also has anti-inflammatory and dithproperties [33].

ANTIBACTERIAL ACTIVITY

The increasing rate of resistance to common anidsi among bacterial and fungal species callsafor
concerted effort at combating communicable diseasemnimals and man. Antibacterial effects havenbee
investigated using ethanolic extract of some leavég result showed th&acillus subtilis andE. coli were
sensitive to the intervention [34].

Bacterial-mediated infections are controlled byngna@pecies in the family using local infusions and
concoctions or by laboratory activities involvinther solvent extractions antimicrobial activitidspetroleum
ether, chloroform, ethyl acetate and methanol ektoh the leaves oMomordica charantia were effective
against various pathogenic bacteria suchBagllus cereus, Enterobacter faecalis, Salmonella paratyphi,
Saphylococcus aureus and Escherichia coli. The antimicrobial potency of this plant extrastdue to the
presence of phenolic compounds flavonoids and eaoids [19].Momordica charantia root is used in the
treatment of syphilis, rheumatism, ulcer, boilsg &eptic swellings. In the gulf of Manna, Gurudeebka al.
[35] confirmed the efficacy oCitrullus colocynthis on some bacterial species. The wax gourd, aldedccal
Benincasa hispida has useful seeds, peel and pulp particularly mbiting disease causing microbes. The
interest in the antimicrobial activity & hispida was ignited by the success recordedsamatia spp., Shigella
boydii, Pseudomonas aeruginosa andSalmonel la typhimurium [36]. The plant also has the potential to serve as
preservativeBenincasa hispida also called wax gourd is a known vegetable in nodghe tropical countries
that has a high medicinal value. Particularly inirog internal bleeding, epilepsy, cough, asthmabeies and
nervous disorders [37].

Spectacular performance was recordiéamordica charantia, bitter melon, on many bacterial species
most of which are plant and human pathogens [38].

In Nigeria, a lot of the members of this familywkabeen exploited locally to treat infectious des=a
Osuagwu and Ejikeme [39] had reported the inhibitdd growth of Salmonella typhi, Enterococcus faecalis
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and Pseudomonas aeruginosa from extracts offrichosathes cucumerina. Aqueous extracts were less effective
than ethanolic fractions on the tested micrdbehiosanthes tricuspidata has been used as a laxative and for
migrane treatment. Its root extract has anti-oxigaoperties [40]. Generally, bacteria were monesgive to
the extracts from thidl. charantia, than fungi just as Gram negative bacteria wereensasceptible than the
Gram positive strains [41].

Cucurbita pepo popularly called pumpkin is an example of medicimaurbits like the other cucurbits;
ripe fruit of Cucurmis pepo are eaten in many parts of the world where itultivated. Pumpkin seeds a
moderate to very good source of a variety of natsieincluding minerals, protein and healthy fatg][ They
are good source of important minerals such as cogpe, iron and magnesium. Also, the seeds agd us
nutrition in various forms. The seeds can be esd®@n and they are good sources of lipids and prstgt3].
Seeds oil of pumpkins is a good raw material fer phoduction of oil used in preparation of food at&b for
medicinal use [44]. Cultivation of pumpkin is natly for food only but also for their medicinal peies.
Medicinal properties particularly have been attrdolito all the part of the fruit and the plant. Pkin seed
aids with appetite stimulation, and it's benefidiai the teeth, nerves, hair and nails [45]. laislimbing herb
and cultured mostly in America and tropical Inditais used for increasing appetite, blood purificat and
leprosy. It also helps in proper management ofdreprostatic hyperplasia which is heavily relategtostate
cancer [46, 47].

Cucumis melo also called musk melon has been linked to the tmrehronic eczema. It is diuretic,
diaphoteric, laxative, good tonic and has antaimimatory properties. The bitter apple whose bothmame is
Citrullus colocynthis is grown in arid places and good for hypoglycemimmors, ulcers, asthma, bronchitis,
constipation; it's an analgesic and has anti-inftatory activities [48, 49, 50].

In 2017, the antimicrobial activity dfucurbita moschota andLagenaria siceraria was investigated by
Dash and Gosh [51] ofcinetobacter baumanii. The lethal concentration Lsgof C. moschata andL. siceraria
was 70 and 135 respectively. The candidate coageht was their seed protein hydrolysate makihgfih of
high nutritional and antimicrobial importance iretfood security and safety system. Using the diasibn
method on some bacteria, Hansanuzzanan et alcftifpd out preliminary evaluation of the root extrof
Coccinia grandis on Saphylococcus aureus, Bacillus cereus and E. coli. In comparison with standard
ciprofloxacin, the ethanolic extracts resulted ir12 mm zone of inhibition with an equally signifita
cytotoxicity at LG, of 2.49 mg/ml. Of all the solvents tested - carltettachloride, n-hexane, water and
dichloroethane, the latter was most effective.

ANTIVIRAL ACTIVITY

The protease inhibitors were reported to incitgaificant antimicrobial action [52]. Extracts fnothe
leaves ofMomordica charantia was also effective against hepatitis. Some rib@soractivating protein RIPs
were once isolated froMlomordica charantia opening ways for antiviral therapy [53]. Puri ¢t [3] had
investigated the mechanism of action of ribosonaetimating protein (RIPs) of M charantia and coneld that
the RIPs are not only very effective against boBWHand HIV, it is also non- toxic to host's nornell. The
RIPs have a future in anti-cancer and anti-viratapy as they target specifically, hosts proteimttsgsis. The
expression of hypoglycaemic peptide MC6 frivincharantia in E. coli was investigated by Wang et al. [54].
The research revealed the ease of modificatiohebtcterial biochemistry by this plant, a charéstie that
can exploited to achieve both in vivo and inwipathogenic therapy. 18. balsamina, substrate specificity is
a common property binding all members of cucurleitac Also peptide bioavailability can be determibgd
the distribution of the molecular weight of pepda seed protein hydrolysates which are the maimces of
bioactive peptides [54].

Many extracts have comparable antimicrobial peofids the standards antibiotics. For example,
piperacillin (100 pg/disc) and gentamicin (10 puggdiirecorded similar sensitivity pattern when sdraeterial
and fungal strains were challenged with the le&fagxs ofCitrullus colocynthis. The combined effects of the
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flavonoids, phenols and tannins present had saamifiantimicrobial activity, a situation that iregtits possible
use in plant disease control [55].

Telfaria occidentalis common in Nigeria has the ability to be hepatagutive and antimicrobial. Some
of the attributes of this plant have been linkedd@ntioxidant value [56].

Luffa cylindrica another Cucurbitaceae very common in Nigeria, wasstigated for the properties of its
seed oil. It was discovered that the seed oil atddbsignificant antimicrobial activity again§& aureus,
Candida albicans andE. coli. The report also confirmed that the efficacy & éxtract was on par with that of
afloxacin, the synthetic antibiotic [57].

Luffa echinata which is also known as bundal has been recommefuddeating liver related diseases
due to the presence of saponins, echinatol A amdhiBh are active for curing such disease [58]. Soffe
Curcubitaceae are used as an anti-inflammatory taged expectorant. An example of such is Chinese
cucumber which has also been reported to be patemtii-tumor promoters. [59 ucurbita ficififolia has
been used in the preparation of dishes for eatidgadso for candies preparation. It can also bd fmecuring
wounds and ailments like fever and hemorrhoids. #iso linked to be a good drug for treating diabaype 2
[60].

The extracts of acetone water and ethanol werg gfective against uropathogenit coli being
particularly effective against the extended spectal beta lactamase (ESBL) producing species [61].

The window of members of this family was furthg@eaed by the discovery of the phytochemicals from
Icacina trichantha and the antimicrobial activity of the extract. Tipatentially therapeutic significance of the
bioactive compounds in this leaf extract was prowdren cells ofKlebsiella and Candida were controlled
when challenged [62].

ANALYTE EFFICACY IN RELATION TO METHOD OF EXTRACTION

Solvent efficacy plays a vital role in extractitige phytochemicals. As demonstrated by Fidrianrgl.et
[63] on the leaves ofuffa acutangula, Sechium ledule, and Momordica charantia, polarity of solvents can
dictate the ease of recovery. There were differemeeextraction using n hexane, ethanol and etbgtate.
This is a factor to be considered in determinirgydhoice of plant for antimicrobials and antioxitgg#]. The
mode of determination of active ingredients alsdtena. For example, the total flavonoid methodsewgsed
with success oMomordica charantia [65].

Using the GC MS method, the major component€udurbita pepo were 9,12-octadecadienoic acid
(47.17%) [66]. When the bark @ucumis was retained it had a better antibacterial effieah when removed.
This suggests that the bark is concentrated wehd#sired analytes for antibiosis [67]. It was akown that
different organs of the plant have different corncation levels of various. The total polyphenohtamts of
squirting cucumberEcballium elaterium) differed remarkably in all the organs tested][6&ith precision
analyses, many antifungal products have been ¢atrdoom many plants in the family [69]. Using @ifént
polarity extracts, that employed DPPH (2.2-diphehylicrylhydrazyl) and FRAP (Ferric Reducing
Antioxidant Power) fractions, and correlation oftalo phenolic, flavonoid and carotenoid content the
antioxidant capacities were measured using theeteat was discovered that the ethanolic extradtuffa
acutangula leaves had the highest DPPH scavenging capacyy atbtate extract ddechium edule leaves had
the highest FRAP capacity; n-hexane extractMaimordica charantia leaves had highest flavonoid and
carotenoid contents [63]. The implication of thisthat there always a correlation between the Ipsofdf
ingredients extracted and the polarity of the saivesed. Using affinity chromatography on alpharage
lactose matrix, lectin was isolated frdvh balsamina seeds with high throughput resembling the yietanfr
other members of the family [70]. Quercetin, a dlagid and an important therapeutic component oflébé
stem and root ofCitrullus colocynthis was successfully purified through series of sdsemvolving
chloroform, ethyl acetate diethyl ether and rurotigh a TLC and subsequently HPLC process [71]. The
pressurized boiling system through gas Chromattyrapass spectrometry gave a high yield of extriors
Momordica charantia [72]. This method was more effective than the cotiemal Soxhlet method. Amino acid
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profile and the antimicrobial content are co ralatehen studied orCucurbita moschata and Lagenaria
siceraria [51] suggesting one serving as an indicator tather.

THE FUTURE OF THERAPY WITH CUCURBITS

The increasing rate of resistance to common antitilsi among bacterial and fungal species callsafor
concerted effort at combating communicable diseasasimals and man. With the WHO raising alarntlosn
increasing level of resistance among bacterialr&traioprospecting into the world of cucurbits bees an
attraction. Many of the developing worlds recogrttse need for phytotherapy [73, 74] however, thgioal
native interventions involving concoctions and Bifuns of this group invites better embrace. Wit émbrace
come refining and developing better products reggrdnode of extraction, toxicity studies and overal
efficacy. With some members identified and confidnaes toxic to mice [75] issues bordering on correioin
purity, species of mammal involved and stabilitadministration make good research directions.

With a report stating that many Nigerian plamts)uding all Cucurbitaceae are disappearing fa&g8}, [i7
has become necessary for governments in Nigeriaodimer African countries to recognize the need for
vigilance towards traditional medicine. Even whealenular analyses expose the possibility of newcigge
and apparent relationship with others [77], consgiefforts at replacing and massive tree plansng critical
response to the present scare

It is noted that phytoremediation is carried osihg members of the Cucurbitaceae. For examplg, the
can to up take organochlorines. Seven cultivath®fagenaria siceraria species were used to determine their
capacity to remediate heptachlor- and heptachlokidp-contaminated soil. The sevengenaria cultivars
were grown in contaminated and uncontaminated feoill3 weeks. The results showed that all the plant
tolerated heptachlor and heptachlor epoxide insthieand were able to bear a limited number of ature
fruits during the short study period. All seveagenaria cultivars showed some ability to up take heptachlor
epoxide into their vines with bioaccumulation fast¢78]. The molecular approach to the ultrastrectof
Momordica sp. opened the window of the possibility of ignitimodifications in the cellg. coli [54].

CONCLUSION

In spite of the difficulties recorded in purifica and administration of crude extracts of cudsrifor
human and animal use, the family still remainsch rand reliable therapeutic resource particulamlythie
developing countries and therefore, a family ofdvapd promise.
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ABSTRACT

The effect of age on Br, Fe, Rb, Sr, and Zn concentrations in human prostatic
fluid was investigated by %¢cd radionuclide-induced energy dispersive X-ray
fluorescent microanalysis. Specimens of expressed prostatic fluid were
obtained from 51 men (mean age 51 years, range 18-82 years) with apparently
normal prostates using standard rectal massage procedure. Mean values (M +
SEM) for concentration of trace elements (mg:I™) in human prostate fluid were:
Br 3.58%£0.59, Fe 9.04+1.21, Rb 1.10+0.08, Sr 1.08+0.17, and Zn 573%35. An
age-related increase in Zn content and decrease in Br and Fe concentration was
observed.

standards of the institutional and/or national
research committee and with the 1964 Helsinki
declaration and its later amendments or
comparable ethical standards.

Keywords: Human prostatic fluid; Trace element variations with age; Energy
dispersive X-ray fluorescent analysis.

INTRODUCTION

The prostate gland may be a source of many hesithigms in men past middle age, the most common
being benign prostatic hypertrophy (BPH), and @tistcarcinoma (PCa). BPH is a noncancerous entage
of the prostate gland leading to obstruction of thethra. PCa is the most prevalent male cancenany
populations, including the United States, West Beam states, Australia, New Zealand, and othersPCh
ranks second in incidence and the fifth in monailit men worldwide [2]. Although the etiology of BlPand
PCa is unknown, several risk factors, including age diet (Zn, Ca and some other micronutrieneyetbeen
well identified [3-7]. It is also reported that thisk of having PCa drastically increase with dgeing three
orders of magnitude higher for the age group 49e&ds than for those younger than 39 years [3, 8].

Chemical elements have essential physiologicaltiomse such as maintenance and regulation of cell
function, gene regulation, activation or inhibitiohenzymatic reactions, and regulation of membfanetion.
Essential or toxic (mutagenic, carcinogenic) prapsrof chemical elements depend on tissue-speusfétl or
tolerance, respectively [9]. Excessive accumulatipan imbalance of the chemical elements may idisgtue
cell functions and may result in cellular degerierabr death [9-11].
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High intracellular Zn and Ca concentration is ptafpaone of the main factors acting in both initbeti
and promotion stages of prostate carcinogenesidT].2A significant tendency of age-related incee@s Zn
and many other chemical element mass fractioneémbrmal prostate was recently demonstrated H§8is
32]. Moreover, it was found an androgen dependef@®me prostatic chemical elements, including Z3 [
44]. Thus, it seems fair to suppose that besidesviamy other chemical elements, which the prostasue
contents increase with age, also play a role irpp#tbophysiology of the prostate.

According to Deering et al. [45], the prostatic ggaghyma contains three main components: glandular
tissue, prostatic fluid, and fiboromuscular tissustooma. Glandular tissue includes 25-30 smahdjldar units
(acini) located in the periphery of the prostateaskatic fluid fills the lumina of the acini (glani@r lumen).
Epithelial cells surround the periphery of the aamd the luminal surfaces in the acini.

It is known that several of prostatic fluid compotss such as Ca, K, Mg, and Zn, are at much higher
concentrations than the blood serum [12]. Prosfatid is secreted by prostatic epithelial cellgrigfore the
composition of the fluid should reflect metabolatigities of the secreting cells. Thus, one migkpiext that an
age-related increase in the prostatic chemical ei¢rmontents might be observed when the chemieahesit
composition of prostatic fluid is studied. To confior refute these hypotheses it is necessarywstigate the
age-related dynamics of Zn and other chemical altsnm prostatic fluid. At our knowledge there are
studies regarding the effect of age on contenhefiracal elements in prostatic fluid with the exoeptof Zn.

The primary purpose of this study was to determatiable values for the trace element concentration
in the intact prostatic fluids of apparently heglubjects ranging from young adult males to ejdpdrsons
using energy dispersive X-ray fluorescent microgsial (EDXRF). The second aim was to compare the
obtained results with reported data for trace eteémin prostatic fluid, as well as with data fade elements
in some fluids of Reference Man. The third aim w@gompare the trace element concentrations ingros
fluid samples of age group 2 (aged 41 to 82 yewi#f),those of group 1 (aged 18 to 40 years) arthexk the
correlations between age and trace element coatiems in prostatic fluid. The final aim was toiegtte the
correlations between trace elements’ concentrationstact prostatic fluids of males in two perioofsadult
life.

All studies were approved by the Ethical Commitbéehe Medical Radiological Research Centre. All
procedures performed in studies involving humanigpants were in accordance with the ethical stadsl of
the institutional and/or national research comraiteend with the 1964 Helsinki declaration and iteerla
amendments or comparable ethical standards.

MATERIALS AND METHODS
Samples

Specimens of expressed prostatic fluid were obthinem 51 men (mean age 51 years, range 18-82
years) with apparently normal prostates by quaifigologist in the Urological Department of the Nbed
Radiological Research Centre using standard retséaisage procedure. Subjects were asked to abstain f
sexual intercourse for 3 days preceding the praeedihe cytological and bacteriological investigat were
used to control the norm conformity of prostatiddlsamples chosen for EDXRF.

Sample preparation

Specimens of expressed prostatic fluid were obdainesterile containers which were appropriately
labeled. Twentyul (microliters) of fluid were taken by micropipetteom every specimen for trace element
analysis, while the rest of the fluid was useddyological and bacteriological investigations. Tdfesen 20
ul of the expressed prostatic fluid was dropped b8 Inm diameter disk made of thin, ash-free filtapers
fixed on the Scotch tape pieces and dried in afceat®r at room temperature.Then the dried samgls w
covered with 4 um Dacron film and centrally pulladto a Plexiglas cylindrical frame.
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Instrumentation and method

The facility for radionuclide-induced energy disgiee X-ray fluorescence included an anndf€d
source with an activity of 2.56 GBq, Si(Li) detectmd portable multi-channel analyzer combined &itRC.
lts resolution was 270 eV at the 6.4 keV line. Tality functioned as follows. Photons with a 2&dV °°Cd
energy are sent to the surface of a specimen athiyrlucing the fluorescenég, X-rays of trace elements.
The fluorescence irradiation got the detector tghoa 10 mm diameter to be recorded.

The duration of the Zn concentration measuremerst #¥amin. The duration of the Zn concentration
measurement together with Br, Fe, Rb, and Sr wa®i60 The intensity oK,-line of Br, Fe, Rb, Sr, and Zn
for samples and standards was estimated on cadgulsasis of the total area of the correspondingtqyieak
in the spectra. The trace element concentration cgésulated by the relative way of comparing betwee
intensities ofK,-lines for samples and standards.To determine odrat®n of the elements by comparison
with a known standard, aliquots of solutions of aoencial, chemically pure compounds were used figace
calibration [46]. The standard samples for calibratvere prepared in the same way as the sample®siatic
fluid. Details of the analytical method and procextuused here for sample preparation were presentmar
earlier publications concerning the chemical eleisiehhuman prostatic fluid [47, 48].

Certified Reference Material

Because there were no available liquid CertifiedeRace Material (CRM) ten sub-samples of the
powdery CRM IAEA H-4 (animal muscle) were analyzecdkstimate the precision and accuracy of results.

Computer programs and statistic

Using the Microsoft Office Excel software to progid summary of statistical results, the arithmetic
mean, standard deviation, standard error of meammum and maximum values, median, percentiles with
0.025 and 0.975 levels were calculated for alltthee element concentrations obtained. The difteren the
results between two age groups was evaluated tamedric Student's-test and non-parametric Wilcoxon-
Mann-WhitneyU-test. Values 0p<0.05 were considered to be statistically signific&or the estimation of the
Pearson correlation coefficient between age antktedement concentration, between different pdirthe
trace element concentrations in the two age groagpsvell as for the construction of “individual datets for
trace element concentrations versus age” diagraenslicrosoft Office Excel software was also used.

RESULTS

Tablel depicts our data fd8r, Fe, Rb, Sr, and Zmass fractions in tesub-samples of CRM IAEA H-4
(animal muscle) certified reference matesaat the certified values of this materi@f. 4 (Br, Fe, Rb, and Zn)
trace elements with certified values for the CRMERAH-4 (animal muscle) we determined contents bf al
certified elements (Table 1). Mean valuest@D) for Br, Fe, Rb, and Zn were in the range of 3&#fidence
interval. Good agreement of the trace element otstanalyzed by*Cd radionuclide-induced EDXRF with
the certified data of CRM IAEA H-4 (Table 1) indieaan acceptable accuracy of the results obtaimede
study of the prostatic fluid presented in Tableg 2-

Table 2 presents certain statistical parameterhif@etic mean, standard deviation, standard erfor o
mean, minimal and maximal values, median, per@mtilith 0.025 and 0.975 levels) of the Br, Fe, &hand
Zn concentrations in prostatic fluid of appareirgalthy men.

The comparison of our results with published dataBr, Fe, Rb, Sr, and Zn concentrations in the
normal human prostatic fluid [49-51] is shown inblea3.

The differences between the mean of Br, Fe, Rbaii, Zn concentrations in the prostatic fluid and
those in blood serum, urine, and breast milk ofeRafce Man [52] are presented in Table 4.

MicroMedicine 2018; 6 (2): 94-104
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Table 1. EDXRF data of Br, Fe, Rb, Sr, and Zn contenth&lAEA H-4 (animal muscle) reference material canagl to
certified values (mg- kY dry mass basis).

Certified values

This work results

Element . -
Mean 95% confidence interval Type MeantSD
Fe 49 47 - 51 C 48+9
Zn 86 83-90 C 905
Br 4.1 35-47 C 5.0£1.2
Rb 18 17 -20 C 2244
Sr 0.1 - N <1

Mean - arithmetical mean, SD - standard deviaiimgertified values, N - non-certified values.

Table 2 Some basic statistical parameters of Fe, ZnRBr,and Sr concentration (mg/l) in human prostiétic.

Element Mean SD SEM Min Max Median Per. 0.025 Pel0.975
Br 3.62 3.26 0.58 0.49 10.0 1.63 0.498 9.16
Fe 9.04 7.28 1.21 1.27 39.8 7.84 1.29 21.3
Rb 1.10 0.51 0.08 0.38 2.45 1.03 0.41 2.36
Sr 1.19 0.79 0.14 0,036 3.44 1.18 0,037 3.16
Zn 573 202 28 253 948 552 260 941

M - arithmetic mean, SD - standard deviation, SEStandard error of mean, Min - minimum value, Mamaximum
value, Per. 0.025 - percentile with 0.025 level, Be75 - percentile with 0.975 level, DL - detentlimit.

Table 3. Median, minimum and maximum value of means of Fe, Br, Rb, and Sr concentration (mg/l) in human
prostatic fluid according to data from the literatu

Published data [Reference] This work

Element results

Median of means Minimum of means Maximum of means M+SD

(n)* M or M+SD, (n)** MzSD, (n)**

Br - - - 3.62t3.26
Fe - - - 9.04t7.28
Rb 2.26 (1) 1.11+0.57 (15) [49] 2.35+1.85 (11) [49] 1.10+0.51
Sr - - - 1.19+0.79
Zn 453 (19) 47.1(-) [50] 9870+10130 (11) [51] 573202

M - arithmetic mean, SD - standard deviation,(njtumber of all references, (n)** - number of samsple

Table 4. The differences between the mean of Fe, Zn, Br,&Rld Sr concentration in the prostatic fluid andiood
serum, urine, and milk of Reference Man (mg/l).

This work

Reference Man [52]

Ratioqt-test)

Element Prostatic fluid Blood serum Urine Breast milk
I Il Il v [/ /10 A\
Br 3.6 4.5 3 15 0.80 1.2 2.4
Fe 9.0 1.0 0.075 0.45 9.0 120 20
Rb 1.1 0.2 1.3 0.75 5.5 0.85 15
Sr 1.2 - - - - - -
Zn 573 0.95 0.25 1.5 603 2292 382

To estimate the effect of age on the concentratiorthe prostatic fluid we examined two age groups:
group 1 (aged 18 to 40 years, mean=27.5 yearspangp 2 (aged 41 to 82 years, M=59.1 years) (Tahle
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calculated correlation coefficient between age @ade element concentration (Table 6), and constduc
“individual data sets for trace element concerdregiversus age” diagrams with lines of trend (Flgs.

Table 5. Effect of age on mean values f#8EM) of Br, Fe, Rb, Sr, and Zn concentration (migVlhuman prostatic fluid.

Age groups Ratios
Group | Group Il Student’s
Flement 1840 yeaerM:27.5) 41-82 yearp (M=59.1) test Urtest Group i
n=13 n=38 p< P o group |
Br 6.35+1.17 2.86x0.59 0.025 <0.01 0.450
Fe 12.1+1.9 8.29+1.42 0.127 >0.05 0.685
Rb 0.9140.15 1.16+0.10 0.195 >0.05 1.27
Sr 0.87+0.21 1.27+0.17 0.161 >0.05 1.46
Zn 501+47 598+34 0.108 >0.05 1.19

M - arithmetic mean, SEM - standard error of meaijlcoxon-Mann-WhitneyU-test, bold - significant difference
(p<0.05).

Table 6.Correlations between age and trace element magofrain human prostatic fluid (r - coefficientadrrelation).
Element Br Fe Rb Sr Zn
Age -0.700 -0.420 0.022 0.168 0.292
Statistically significant value€p<0.05,%p<0.01,p<0.001.

Table 7. Intercorrelations of the Fe, Zn, Br, Rb, and Srasorration in human prostatic fluid ¢ coefficient of
correlation).

Age group Element Br Fe Rb Sr Zn
Br 1.0 -0.315 -0.490 0.696 0.168
Group 1 Fe -0.315 1.0 0.753 0.987 0.386
18-40 years Rb -0.490 0.753 1.0 0.445 0.309
n=13 Sr 0.698 0.987 0.445 1.0 0.837
Zn 0.168 0.386 0.309 0.832 1.0
Br 1.0 0.714 0.178 0.172 -0.535
Group 2 Fe 0.714 1.0 0.148 0.410 -0.241
41-82 years Rb 0.178 0.148 1.0 -0.131 -0.097
n=38 Sr 0.172 0.410 -0.131 1.0 0.069
Zn -0.53% -0.241 -0.097 0.069 1.0
Br 1.0 0.567 -0.054 0.161 -0.478
Group 1 and 2 Fe 0.567 1.0 0.176 0.392 0217
g‘;‘f;”zby;;)s Rb 0.054 0.176 1.0 0.111 0.011
=51 Sr 0.161 0.392 -0.111 1.0 0.186
Zn -0.428 -0.217 -0.011 0.186 1.0

Statistically significant value&:- p<0.05,” - p<0.01.

For normal physiology of prostate gland it is vémportant not only absolute values of trace element
concentrations in the prostatic fluid, but also itheelationships, Therefore, the Pearson corratatio
coefficientsbetween different pairs of the tracenent concentrations in the two age groups searatel
combined were calculated and presented in Table 7.
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Figure 1. Data sets of individual concentrations of Br, Féy, Br, and Zn
in prostatic fluid of healthy men and trend of centrations with age.
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DISCUSSION

The mean values and all selected statistical paem&vere calculated for 5 (Br, Fe, Rb, Sr, and Zn)
chemical elements (Table 2). The concentrationhefe elements were measured in all or a majoropoof
prostatic fluid samples.

The mean of Zn concentration obtained for prosfaiid, as shown in Table 3, agrees well with madia
of means cited by other researches [50, 51]. Thenneé Rb concentration obtained for prostatic flagtees
well with our data reported 37 years ago [49]. Nibljshed data referring to Fe, Br, and Sr concéptra in
prostatic fluid were found.

The obtained mean for Zn concentration in humastptir fluidis two orders of magnitude higher than
mean values of the element content in blood semunbaeast milk, and three orders of magnitude higfinan
in urine (Table 4). The obtained mean for Fe cotreéion in human prostatic fluidis nearly one oraér
magnitude higher than that in blood serum and bmeék, and two orders of magnitude higher tharuime
(Table 4).The mean for Rb concentration in humarstatic fluidis 5.5 times higher than that in blasetum,
and almost equals the mean values of the elemené¢roin urine and breast milk (Table 4). So, thenan
prostatic secretion is a target fluid of human bodtonly for Zn, but also for Fe and Rb.

A statistically significant age-related decreas@®inconcentration was observed in prostatic fluidew
two age groups were compared (Table 5). In secomapgof males with mean age 59.1 years the medr of
concentration in prostatic fluid was 2.2 times lowean in prostatic fluid of the first age groupg@m age 27.5
years). A statistically significant decrease in &mncentration was confirmed by the negative Pe&son
coefficient of correlation between age and conegiatn of this element (Table 6, Figure 1). In aiddi to this
a significant decrease in Fe and increase in Zoadration with increasing of age was shown byRearson’s
coefficient of correlation between age and conediatn of the elements (Table 6, Figure 1). A chaofyBr
concentration in the prostatic fluid with age fra® to 82 years is more ideally fitted by a logaritb law, Fe
and Rb - by a linear law, Sr - by an exponentwai, land Zn by a polynomial law (Fig. 1). In our sjutie best
fit in the proportion variance accounted for (R8) sense maximizes the value dfi®ing a linear, polynomial,
exponential, logarithmic or power law. As per authaurrent information, no published data refagrio age-
related changes of trace element concentratiomuimahn prostatic fluid is available with the exceptiaf Zn.
Our finding for the Zn age-dependence does noteagvith published data. For example, in the first
quantitative X-ray fluorescent analysis of Zn carteation in prostatic fluid of 8 apparently healtmgen aged
25-55 years no significant variation with age wasognized [53]. However, no any statistical treatiraf
results was done in this investigation. Using Atodbsorption Spectrophotometry (AAS) for Zn measueat
in prostatic fluid specimens obtained from 63 ndrmmale subjects in age from 24 to 76 years Fair and
Cordonnier [54] did not find any changes in metadel with age.The conclusion was followed from kel
of differences between the mean Zn results forettage groups evaluated by parametric Studdrest.
Additionally, Zn, concentration in prostatic flushowed no age relationship in the study of Kavanetgal.
[55] when 33 specimens obtained from normal malgests in age from 15 to 85 years were measured by
AAS and the Pearson correlation between age armb@centration was used.

The data of inter-correlation calculations (valwdsr - coefficient of correlation) including all trace
elements identified by us in the normal prostatgdf of males aged 18-40, 41-82, and 18-82 yeags ar
presented in Table 7. A significant direct corrielat for example, between the Br and Sr, Fe andHeland Sr,
Sr and Zn concentrations was seen in prostatid fiimale of the first age group (Table 7). In ageup 2
many correlations between trace elements in prodiatd found in the age group 1 are no longerdewit
(Table 7). For example, correlations between Br @ndre and Rb, Fe and Sr, Sr and Zn, existeddragfe
from 18 to 40 years, disappeared but new diredtdand inverse correlation Br-Zn were arisen.

Thus, if we accept the levels and relationshipsasfe element concentrations in normal prostatid fbf
males in the age range 18 to 40 years as a norrmuge conclude that after age 40 years the lev8rofe
and Zn, as well as relationships of trace elemententrations in normal prostatic fluid signifidgnthanged.
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No published data on inter-correlations of Br, Rb, Sr, and Znconcentrations in normal prostati@dfand
age-related changes of these inter-correlationsovaml.

The '°°Cd radionuclide-induced EDXRF analysis developeddétermine the Br, Fe, Rb, Sr, and
Znconcentrations in prostatic fluid samples is andestructive method. It has a great advantage over
destructive analytical methods. Almost all anabftimethods used for chemical element measuremants i
prostatic fluid were based on investigation of ssed fluid with a goal to destroy and remove doganatrix.

In such studies prostatic fluid samples were aagested or dried under high temperature beforeyaisal
There is evidence that certain quantities of treleenents are lost as a result of such treatmerb@$6Thus,
when using destructive analytical methods it isessary to control for the losses of trace elemeots,
complete acid digestion of the sample, and for tomtaminations by trace elements during sample
decomposition, which needs adding some chemidals. possible to avoid these not easy procedurig us
non-destructive methods, including t8d radionuclide-induced EDXRF.

The'*Cd radionuclide-induced EDXRF developed to deteentiace element concentrations in prostatic
fluid is micro method because sample volumepP@one drop) is quite enough for analysis. It iother
advantage of the method. Amount of human prosfatid collected by massage of the normal prostate i
usually in range 100-50@l [59, 60] but in a pathological state of glandrtigalarly after malignant
transformation, this amount may be significantlwés. Therefore, the micro method 8fCd radionuclide-
induced EDXRF developed to determine trace elermemtentrations in prostatic fluid is available €ming in
clinical studies.

CONCLUSION

The facility and method fot’°Cd radionuclide-induced EDXRF were developed t@mirine the Br, Fe,
Rb, Sr, and Zn concentrations in the micro sam{®6sul) of expressed prostatic fluid. The results ot¢ra
element analysis in the micro samples are suffilyieepresentative for assessment of the Br, Fg,aRd Zn
concentration in the prostatic fluid.

The means of Zn and Rb concentration obtained rfostatic fluid agree well with median of reported
means. For the first time the Fe, Br, and Sr comagans were determined in the human prostatid flas well
as an age-related increase in Zn and decrease ian8rFe concentration was observed. Moreover, a
disturbance of intra-trace element relationshipé wicreasing age was found. Thus, the data dqgsostour
hypothesis about involvement of age-related chanfiésmce element concentrations and their relatiges in
prostatic fluid in etiology and/or pathogenesipaistate diseases.
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ABSTRACT

This study is an initial attempt at determining the prevalence of geohelminth
infections among school aged children (SAC) in the most endemic area of Kano
State as well as risk factors associated with the infection and the impact of
deworming programme in SAC. A retrospective study on the prevalence of
geohelminth infection in the 44 Local Government Areas (LGA) of Kano State
was conducted. A stratified random sampling technique was used for sample
of 3000 children were
Retrospective study showed that none was of high endemicity. The present

collection. A total recruited aged 6-15 vyears.
status of geohelminth showed that only hookworm was present among SAC
with a prevalence of 2.2% and intensity was light (mean: 17 epg). Risk factors
that predispose SAC to geohelminth infection like eating outside home, poor
hand washing practice, and nail biting were found not to be significantly
associated with hookworm infection except risk factor like walking bare footed
which was significantly associated with hookworm infection. In conclusion,
Prevalence of geohelminth infection in Kabo LGA prior to deworming was
35.1% and post intervention among SAC was generally low (2.2%). The
observed low prevalence of geohelminth infection could be attributed to the
success of the deworming programme carried out in the district in 2013. Risk
factors like poor hand washing practice (2.3%), walking bare footed (2.6%) and
eating outside home (2.6%) were pre-dominant among SAC.

Keywords: Geohelminth; Hookworm; Retrospective; Risk factor; Deworming;
Post intervention.

INTRODUCTION

Geohelminths are a group of intestinal parasitdsrging to the class Nematoda and are transmitted
primarily through contaminated soil [1]. The mosteyalent geohelminths are roundwormAscaris
lumbricoides), whipworms Trichuris trichiura) and the hookwormsAficylostoma duodenale and Necator
americanus) [2], each parasitizing hundreds of millions obpke [1, 3]. Geohelminth infections are common in
tropical and subtropical regions of the developiwayld especially in Sub-Saharan Africa (SSA), wheoer
domestic and environmental hygiene prevails [4].réithan 1.2 billion people are infected willscaris
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lumbricoides; 740 million people with hookworm; 795 million wifTrichuris trichiura and 300 million with
enterobiasis [5, 6]. Nigeria, the most populousntguin SSA, is endemic for geohelminth infectiahse to
ascariasis, trichuriasis, and hookworm with estgdatases of 55 million, 34 million, and 38 million,
respectively [7-9]. Favourable edaphic and climatienditions contribute to the development of the
geohelminth infection, while inadequate sanitafiaxilities, lack of safe drinking water source, poaitrition,
and overcrowding are factors aiding their transimis$10, 11]. Infection may be direct or indiretiraugh
secondary sources such as food, water, vegetabteérats since most geohelminth infections areuaegl
through the faecal-oral route. lhesiulor et al.][fidund out in their study that, there was repdatatbderate
prevalence of geohelminth infection among appaydrehlthy children in Kano Municipal.

Like any public health intervention, however, demimg for geohelminth infections must be justifiegd
evidence and judiciously implemented, especiallemviiery young children are targeted for treatmeram
the health perspective, there is now ample evidel®aely demonstrating that regular treatment afhg¢minth
infections produces immediate as well as long-tbamnefits, significantly contributing to the devetognt of
affected individuals, particularly children [13-1%}eohelminth treatment is also one of the key caepts of
the preventive chemotherapy package concept [18jo& based de-worming has been recommended as a
highly cost-effective public health measure in ldsseloped countries [17]. The World Health Orgation
(WHO) also recommends a baseline survey in schioitdiren to determine the prevalence and intensity o
infections [13], and develop effective treatmemnatstgies and case management options [18]. Vaschigol-
based surveys have been carried out in Nigeriatimate the current status of geohelminth infectig®-23].
This study therefore aimed at determining the genae of geohelminth infections among school aged
children in the most endemic areas of Kano Statk the impact of deworming programme in school age
children.

MATERIAL AND METHODS
Study area

Kano State is located in North Western Nigerishwiétitude 11°30N 8°30E and longitude 11.500°N
8.500°E. Out of the 44 Local Government Areas (R)Gn Kano State, 17 L.G.A. were reported to beamit
for geohelminth infection following the survey camted by Kano State Ministry of Health (KMoH, 2013)
These are: Tofa (24.8%), Bagwai (20.6%), Kabo @&§,1Kunchi (25.7%), Shanono (23.5%), Kura (24.6%),
Madobi (25.3%), Bunkure (22.9%), Rogo (24.3%), &uan(20.4%), Takai (20.6%), Karaye (21.8%), Kiru
(20%), Rimin Gado (23.4%), Gezawa (30%), Warawa2®#§, Gabasawa (26%) L.G.As. School aged children
study was conducted in the most endemic area (Ralid%b).

Assessment of impact of deworming program among sobl aged children

The study population was school aged children5@dars) in the most endemic area who were present
during the study period. The level of geohelmintfiection was assessed. The prevalence of geohélmint
infection was compared with the prevalence reduthioed by the Kano State Ministry of Health.

Retrospective study of geohelminth infection in fay four local governments

Data on the prevalence of geohelminth infectiomhim forty four (44) local governments was obtained
from department of Neglected Tropical Diseases,0K@tate Ministry of Health from a pre interventistudy
conducted in 2011. It was a cross sectional stodglving both sexes. Prevalence was compiled aatyased
using simple mean and percentage to obtain presaleaste for each local government. According to WHO
(2012), geohelminth infection endemic areas aresdiad into three categories in line with applicat of
MDA: i) high transmission (where prevalence is >0 ii) moderate transmission (where prevalence is
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between 20-50%), and iii) low transmission (wherevplence is < 20%). Kano State was categorized bas
the criteria using a colour coded map to show le¥eindemicity.

Ethical clearance

Introductory letter was sought and collected fr@apartment of Biological Sciences. This was
submitted to the State Universal Basic EducatioarBSUBEB) for approval of the study. Clearandéete
collected from SUBEB (Ref no. SUBEB/POL/138) wagdi®s an introductory letter which was shown to
Education secretary of the Local Government as agefirincipals and teachers of the schools.

Determination of prevalence and intensity of geohalinth infection in school aged children

Sample size that was used for the school agedrehilwas 3000. This was obtained using stratified
random sampling technique with LGA, WARDS, SCHOCH#I CLASSES used as strata. One (1) L.G.A (the
most endemic area) was selected. Five Wards wadonaly selected from this L.G.A., while 2 schoolsres
randomly selected from each ward. Lastly, 50 chitdwere selected randomly from each class acrassead
1-6 to give a total of 1x 5 x 2x 50 x 6= 3000.

Sample collection in school aged children

Following parental/guardian consent, a labeletihadtle with a tight fitting lid, an applicatorisk and a
piece of paper were given to them. They were astembllect fresh stool sample on a piece of paper an
applicator stick should be used to transfer theispen into the container. The specimens were exauniising
formalin-ethyl acetate concentration for preserfqgaoasite eggs in the stool [24].

Stool analysis

About 10 ml of 10% formalin was added to 1 g aides and stirred using an applicator stick until a
slight cloudy suspension was formed. A gauze filtes fitted into a funnel and placed on top of¢batrifuge
tube. The faecal suspension was passed througfiltéreinto the centrifuge tube until a mark of 7 mas
reached. The filter was removed and discarded thitHumpy residue. 3 ml of ethyl acetate was adddtie
faecal suspension and mixed for a minute. The ifegér tube was transferred into the centrifuge amdfor 1
minute at 750-1000 g (approximately 3000 rpm). Tdtty plug (debris) was loosened with an applicatark
and the supernatant was poured away quickly byrimgethe tube. The tube was placed in its racilkaw all
the fluid on the sides of the tube to drain dowrthte sediment. The sediment was stirred and a &g
transferred to the microscopic slide for examinatibhe whole area of the sediment was examinedyusio
and x40 objectives for ova and larvae. Intensityhef infection was estimated based on humber of égdg
of stool i.e. egg per gram (EPG) and it was caiegdrinto light, moderate and heavy [25]. Lighteimsity
infection for T. trichiura category was defined as 1-999 EPG and the moderdteavy intensity infection
category was defined &4,000 EPG. For ascariasis, light intensity infattwas defined as 1-4,999 EPG and
moderate to heavy intensity infection was defined®000 EPG. For hookworm, light intensity infectivas
defined as 1-1,999 EPG and moderate to heavy ityantection was defined as2,000 EPG. The number of
EPG of feaces for each species was recorded.

Determination of risk factors associated with geoHminth infection among school age children
Data were collected using a standardized questionnThe questionnaire had 9 questions develaped i

English which was translated to Hausa versionswds designed to obtain information on risk factors
associated with geohelminth infection. School agbidldren whose parent/guardian must have signed the
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consent form were interviewed to obtain informationdemographic characteristics and social indisadach
as source of water, type of toilet, sanitationdfieg behavior, and type of household were obtainethe
questionnaire.

Data analysis

Descriptive statistics was used to analyze thegheace of the geohelminth infections. Odd ratiswa
used to test association between the prevalengeabfelminth and risk factors. SPSS version 25.0used for
analysis of all data and a probability level P<Oa@ts used to test for significance.

RESULTS
Pre-intervention prevalence of geohelminth infectin in 44 local government of Kano State

The prevalence of geohelminth infection in the l43As of Kano State is presented in Figure 1 in
descending order. The highest prevalence rate ¥@5afas recorded in Kabo LGA and the lowest (6.4%3% w
recorded in Bebeji LGA. Figure 2 illustrate thedéwf endemicity of geohelminth in Kano State agG3. Of
44 LGAs, none was of high endemicity (>50%). Mdjo 7 LGAS) fell under low endemicity (<20%) with
only 17 LGAs being of moderate endemicity (20-50%).

Post-intervention of prevalence of geohelminth infetion in school aged children

Table 1 summarizes the demographic characteristi8shool Aged Children (SAC) surveyed. A total
of 3000 SAC from Kabo Model Primary School, Kaban@al Primary School, Garo Central Primary School,
Abdun Garo Primary School, Gammo Central Primaryodt Gwaraji Central Primary School, Gude Central
Primary School, Mahuta Central Primary School, @adCentral Primary School and Balan Central Primary
School were sampled in the study. Out of the 308C #ho were enrolled in this study, 1568 (52.3%)eve
males and 1432 (47.7%) were females. The mean B@AG was 10.4. The age range was 6-15 years.
Sampled SAC were from classes one to six. Majaityhe parent/guardian (71.9%) were not educatetd an
were farmers (59.8%).

Table 2 shows the prevalence rates of geohelnmifitistion in SAC in Kabo Local Government Area
(LGA), 3 years after the deworming programme. Gu@00 School Aged Children examined, 66 (2.2%)ewer
infected with geohelminths. The only helminth entewed was hookworm. Rate of infection varied axros
schools ranging from 0.7% in Mahuta Central Primachool to 3.7% in Balan Central Primary Schoole Th
prevalence of geohelminth infection in male and demchildren was 1.3% and 0.9% respectively. The
intensity of infection was characterized based be WHO grouping system of geohelminth infection
intensities [13]. All the children had light intetysof geohelminth infection (mean: 17 epg).

A comparison between the findings of the geohalminfection assessment reported in the present
study with those of the reported data of the statyied out in 2013 by the KSMoH as shown in taébfteveals
a drastic reduction in the prevalence rate from®bto 2.2% in Kabo L.G.A of Kano State.

Risk factors associated with geohelminth infectiomamong school aged children
Findings on the assessed risk factors associatadyeohelminth infection are prevalent among SAC a

shown in Table 4. The result show that, inspitéheflow prevalence of infection risk factors asaten with
geohelminth infection are highly prevalent among ¢hildren.
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KABO 35,1
GEZAWA 30
WARAWA 28,2
GABASAWA 26
KUNCHI 25,7
MADOBI 25,3
TOFA 24,8
KURA 24,6
ROGO 24,3
SHANONO 23,5
R/ GADO 23,4
BUNKURE 22,9
KARAYE 21,8
TAKAI 20,6
BAGWAI 20,6
SUMAILA 20,4
KIRU 20
WUDIL 19
RANO 18,9
KIBIVA 18,2
GARKO 18
BICHI 17,4
MAKODA 17,3
FAGGE 16,8
T/WADA 16,2
TSANYAWA 16,2
KUMBOTSO 14,6
GWARZO 13,7
D/ TOFA 13,5
G/ MALAM 12,6
ALBASU 12,2
MINJIBIR 12
NASSARAWA 12
DOGUWA, 11,6
ANNGI 11,5
TARAUNI 11,5
DAMBATA 11,2
D/ KUDU 11,1
KMC 10,3
DALA 9,3
GAVA 9
GWALE 8,1
UNGOGO 6,8
BEBEJI 6,4

44 Local Goveernment, Kano State.

0] 5 10 15 20 25 30 35 40
Percentage Prevalence

Figure 1. Prevalence of geohelminth infection in descendirtgr in the 44 local government of Kano State.
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Figure 2. Map of Kano State showing endemicity of geohelminfection.
Key: High transmission: prevalence >50%. Moderatagmission: prevalence
between 20-50%. Low transmission: prevalence <20%.
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Factors such as poor housing quality (mud housmed)poor toilet facilities (pit latrines) were reded
for all the participants. Majority of the childrevalk bare footed (63.7%) and eat outside home 62.Many
do not wash hands before meals (46.7%) nor afterofithe toilet (46.7%) while an appreciable praoijoor
practice nail biting (26.3%).

Analysis of association of these risk factors wgdohelminth infection among the SAC revealed that
only two of the assessed risk factors were sigguifily associated with infection among the SACs. dtigés of
having infection was almost 2 times higher amongi@pants who walked barefooted than in those wiooe
shoes (OR=1.8, p=0.04).

Similarly, the odds of being infected was aboutéihigher among those who ate home cooked meals
(OR=1.73, p=0.051). Although only two factors wéoeind to be significantly associated with geohetimin
infection in this study, yet infection rate wash@mong individual where the risk factor were ptent

Table 1Demographic characteristics of school aged children

Variable Total (%)
Age group (years)
6-10 1617 (53.9)
11-15 1383 (46.1)
Total 3000
Gender
Male 1568 (52.3)
Female 1432 (47.7)
Total 3000
Parent/Guardian education
Not educated 2156 (71.9)
Educated 844 (28.1)
Total 3000
Parent/Guardian occupation
Farmer 1794 (59.8)
Trader 370 (12.3)
Civil service 696 (23.2)
Others 140 (4.7)
Total 3000

Table 2.Prevalence of geohelminth infection among schoetazhildren.

. Hookworm Total infected Mean e er

Schools No. examined Male (%) Female (%) %) grar%g P
Kabo Model Primary 300 4(1.3) 2(0.7) 6 (2.0) 2
Kabo Central Primary 300 4(1.3) 4(1.3) 8 (2.7) 1
Garo Central Primary 300 6(2) 4(1.3) 10(3.3) 2
Abdun Garo Primary 300 7(2.3) 2(0.7) 9 (3.0 1
Gammo Central Primary 300 3(1) 0(0) 31 2
Gwaraji Central Primary 300 2(0.7) 4(1.3) 6 (2) 1
Gude Central Primary 300 4(1.3) 3(1) 7 (2.3) 2
Mahuta Central Primary 300 2(0.7) 0(0) 2 (0.7) 1
Godiya Central Primary 300 4(1.3) 0(0) 4(1.3) 2
Balan Central Primary 300 4(1.3) 7(2.3) 11 (3.7) 1
Overall 3000 40 (1.3) 26(0.9) 66 (2.2) 17
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Table 3.Comparison of data on geohelminth infection in 2@4tB data of present study.
Source of information No. examined No. infected % Fevalence
Data from 2013 KSMoH surveyed
in Kabo LGA Kano
Present surveyed SAC in Kabo LGA Kano 3000 66 2.2
KSMoH - Kano State Ministry of Health, SAC - Schdaed Children, LGA - Local Government Area.

248 87 35.1

Table 4.Risk factors associated with geohelminth infectiamsng school aged children.
Frequency No. infected

Variables Categories n=3000 (%) OR p-value
Eat outside home T\lis 1111f82 f? ((1256)) 1.731 0.051
oo Y M 209 o
Do not wear shoes T\l?)s 113;82 fg ((556)) 1.80 0.040
Nail biting T\lis 27291% ;igg 0.819 0.501
OR - Odd Ratio.
DISCUSSION

With regards to mapping of geohelminth infectionkiano State, this study has provided data on the
prevalence of geohelminth infection generated ftbend4 LGAs of Kano State. The data has been pexbémn
a bar chart (Figure 1) which reflects the leveépnfiemicity in the different local government ardasdemicity
is a measure of disease prevalence in a particetaon, while prevalence is the proportion of treople
infected at a given point in time. According to WHgeohelminth infection endemic areas are claskifito
three categories in line with application of MDA} high transmission (where prevalence is >50%),
i) moderate transmission (where prevalence is eetw20-50%), and iii) low transmission (where plenvee
Is <20%) [26]. In the present study, no LGA was\a85%, placing the area in moderate to low trassiomn
zone.

The prevalence of geohelminth infection among etlaged children (SAC) was 2.2%. According to
WHO [27], if 66 positive children are found, theearis classified as being in the soil transmittetinmth
prevalence range of 20% to < 50%. There is redudtiche prevalence of geohelminth infection in stedy
area compared to the pre-intervention prevalerneeafageohelminth infection (35.1%) recorded by E&tate
Ministry of Health (KSMoH) [28]. Reduction in thergvalence was due to the deworming intervention
programme taking place in the study area which diatributed by Health and Development Support
(HANDS) programme and Christian Blindness MissiQBIM) to the Ministry of health. This shows that the
anthelminthic drugs were effective in reducing firevalence of geohelminth infection. This studyins
accordance with a study done by [29] in Kwazuludl&outh Africa which showed that single dose tresit
with albendazole was very effective against hookwandA. lumbricoides with cure rates (CR) of 78.8% and
96.4% and egg reduction rates (ERR) of 93.2% and9®7 respectively however it was exceptionally
ineffective againsT. trichiura (CR = 12.7%, ERR = 24.8%). Also, the study iséna@dance with a study done
by [30] in Nigeria suggested that at baseline niinmber of moderate infections was 6.2% and by tideoé the
follow-up after administration of albendazole thember of moderate infections dropped to 1%. [31-33]
supported the use of albendazole for mass chenamyéecause of its effectiveness. School-based raewg
also has major externalities for untreated childaad the whole community by reducing disease tréssiom
in the community as a whole [34]. Treatment witlth@iminthic drugs reduces the transmissibility loé t
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parasite by reducing worm load and shedding of §fsjs with a single dose of anthelminthics resigtin CR

of 88% forA. lumbricoides and 78% for hookworm [36]. A study on the efficaxfya mass drug administration
programme from South India revealed that periotlicatiministering albendazole reduced the geohehmint
infection burden by 77% [37]. On visual examinatiail schools visited had pit latrines and majoofythe
SAC wore shoes. This could partly explain for thsearved low prevalence of geohelminth infection agno
SAC. Prevalence of geohelminth infection in maleCS@.3%) was an indication that special activitids
males such as walking in farm, playing football lkirgg in flood after rain fall, playing in contanmated soils
and molding houses using moist soils could havaligpesed them to infections [38]. Sometimes these
activities are carried out in the study area wthiey are bare footed. This was supported by prevstudies in
Nigeria and India [20, 23, 39, 40] who separatejyorted high prevalence of geohelminth infectiorapides
among males than females due to their activitidinber of eggs per gram counted showed that gexiniél
infection (hookworm) was categorized as light. Tektively low prevalence value could be attributedhe
inability of the 3rd stage infective larvae to asx@uman skin as penetration of skin which is thnroute of
infection [41]. Another explanation for the relailow prevalence could be attributed to the suhniage of the
larvae in the soil as texture and type of soil redtk influence the viability of the 3rd stage infee larvae
[42]. The viability of the larvae is optimal on sinwarm, humid soil [43].

While low-parasitic burden in a community is adigation of endemicity and chronicity [44, 45], fino
the public health point of view it is often integped as low health impact and therefore low psidd6, 47].
Moreover, in communities where deworming programe ienplemented, low intensity infections might be
interpreted as a success indicator [48, 49]. Tlsemte of moderate and heavy intensity of infectiould be
the result of the mass chemotherapy which was dor2913 [28] and probably some other behavioral and
environmental factors that discourage transmissfayeohelminth infection among SAC in the district.

A direct comparison of the survey from 2013 witle tlata of the present study could not be carnigd o
fully because: the 2013 survey was community bageite the present study is school based. Secottioky,
ages of the children in 2013 survey were not albkala

Among associated risk factors, eating outside h¢street vended food), poor hand washing habitreefo
meal and after toilet, not wearing shoe and néhdiwere the major factor among SAC in the studyaaand
they were found not to be significantly associgieeD.05) with geohelminth infections except risktta such
as not wearing of shoe and eating outside homeegstrended food), which was significantly assodiate
(p<0.05) with geohelminth infection. Bearing in mhithat only hookworm was detected in this studys th
present finding on the risk factors may be conreetith the fact that hookworms are transmitted migjeia
skin penetration. Therefore not wearing of shaensajor factor in this instance. All the respondanentioned
mud bricks and pit latrine as the quality of hogsend toilet facility both of which provides condue
environments for the geohelminth infection. Thisdfng is accordance with a study conducted in Tyite
[50] who reported that children living in shantyeas had a higher risk of geohelminth infection thiase
living in towns. Usage of pit latrines in this syuglere the commonly used sites of sewage dispdsighws in
accordance with a study conducted by [11] who dttiiet the use of pit latrine reflects the pooliaeconomic
status of the study subjects. Sufiyan et al. [BilNigeria concluded that participatory hygiene edion to
deworming programmes will greatly improve the hetabin level of children in areas where there isighh
prevalence of hookworm infections. The appropriati of interventions for responding to geohelminth
infection globally include access to safe water pravision of effective sanitation facilities witlelp to break
the helminth transmission cycle; skills-based etlanaincluding life skills that address health amgbiene
issues and promotion of positive behaviors; simgéde, and familiar health and nutrition servidest tan be
delivered cost-effectively in schools (such as demog).

CONCLUSION

Pre-intervention survey revealed that none wasglf endemicity. The highest prevalence (35.1%) was
recorded in Kabo LGA and the lowest (6.4%) was mded in Bebeji LGA. Present status of geohelminth
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infection in SAC shows an overall prevalence oP2.2he drop in the rate of infection from 35.1%2t8% (in
Kabo) indicates a marked improvement in the hestitus of SAC in the State. Risk factors that [meaie
SAC to geohelminth infection like poor hand washpractice (2.3%), walking bare footed (2.6%), aatin
outside home (2.6%) was pre-dominant among SAC.
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