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HematologicalandBiochemical Parameters of Albino Rats.

Abstract

albino rats was investigated. Twelve white albiatsrwere grouped into (A-C) of 4 animals
each. Group A rats serve as control groups andvexteno treatment, while groups B and C
received 2 and 4 mil/kg of the haemolymph respelgtivéor ten days. Haemolymph
administration resulted ina_significant increase in the serum activities of atgte
aminotransferase (AST), alkaline phosphatase (Aldfgnine aminotransferase (ALT), total
protein, albumin, total bilirubin and creatininettsignificant decrease in the level of urea and
chloride than the control rats. While serum bicadte, sodium, potassium, body weight gain,
Relative organ weight were not significantly altereHowever, there wag significant
decreassignificant-decreasén the relative kidney weight when compared witte tcontrol
values. Fhe-haemelymphHaemolymphalso produce significant dose dependent changes in
erythrocyte, leucocyte and platelet indices whemmared withcontrol valuesentrol-vatue
However, clinical observations for toxicologicalidies shows that the haemolymph did not
produce any grossly negative behaviarthhnges, bebhangesbut increase water consumption
was observed during the experimental periods. €belts indicated changes in the investigated
hematologicdtaematelegicaland some biochemical parameters showing a moreopnzed
effect on the liver function than the renal funati@sts and at highehigh dose the lowehan
the low dose. Hence, caution should be taken whengulie haemolymph ofrchachatina
maginata for therapeutic purpose because it may also hawee dover or tissue membrane
damaging effect.

Keywords:Archachatina marginata, Haemolymph, Biomarker enzyme, Liver, Kidney,
Haematological and Biochemical parameters

1. Introduction

Medicinal uses of natural product are gaining papty in developing countries as has been
estimated that 80%of people on this planet stily ren their traditional material medica
(medicinal plants and other materials) for theimary health care needSmphasizes however
has been laid that safety should be overridingiatin the selection of herbal medicine for use
in health care [1].

Scientific validations are being made globally @t g@vidences for traditionally used natural
products. The active ingredients of natural prosiimme chemicals that are similar to those in
purified medications, but natural products lackimed dose and potency data and have the same
potential to cause serious adverse effects [2]$VhHe literature documents severe toxicity
resulting from the use of herbs, the potentialdibxiof wild animal andheir products has not
been recognized. One of the wild animals claimedédoused in folklore medicine without
recourse to its safety Archachatina maginataand it haemolymph.

The Giant African land snailsAfchachatinamarginata) are soft bodied animals that belong to
the phylum Mollusca, class Gastropoda, family Actidae and order Pulmonata[3].They are
distributedthroughout the world in the tropical asub-tropical regions where most of the genera
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of the family are confined to Africa [4]. They seras wildlife dietary protein sources in Nigeria
and some parts of Africa [5].

According to Abere and Lameed [6], snails_aseful in thetreatment of arteriosclerosis and
other heart-relatediseases due to their low cholesterol level. Thisp &ave pain reducing
effect and prevent loss of blood during labour asllvas in the treatment of smatiox
[7].Previous biological studies reported that tlselated mucin motifs fromA. marginata
exhibited rectal absorption enhancing propertiegtie administration of insulin in rats [8], and
produce marked and consistent blood glucose logegifect [9]. There are also reports that the
haemolymph ofA. marginata exhibit pharmacological values for hypertensivéigudas, in the
preparations of vaccines, for treatment of kidnegasses, tuberculosis, diabetes, circulatory and
stomach disorders [10]. Recently, we also repatttedlA. marginata haemolymphexhibited a
significant protective effect against CCL4 induiset damage [11].

Despite these pharmacological reports and wideaspuse of the snail ants_haemolymph,
information on the safety or toxicity appears sgaiherefore, this study was set out to assess
the safety of thérchachatina maginata_ haemolymph on the biochemical parameters of organ
damage. The organs (liver akidiney) have been carefully selected because af tble in the
detoxification, excretion and absorption of therhalymph. The bematological study was also
carried out to determine it effect on blood compurendcorroborate it with alterations in the
biochemical parameters

2. MATERIALSAND METHODS

2.1 Snail Collection

African Giantgiant Snails-snails (Archachatinamaginata) within weight ranges of 150-210g
were purchased from Kure market, Minna.NigerStateey were housed in a plastic vessel
containing a layer of moist humus soil.The contaiwas covered with a wire mesh for proper
ventilation and also to prevent the snails fromatireg out. The snails were featl libitum on
fresh pawpaw leave€érica papaya).

2.2 Assay kit

The assay kits for AST, ALT, ALP total protein and albumin were products of
RandoxLaboratoriesLtd, United Kingdom. The urea asbay kits were obtained from
QuinicaClinicaAplicada S.A., Spain. All other resugs used were of analytical grade and were
prepared in distilled water.

2.3 Experimental Animals.

A total of twelve (12) white albino rat&Réttusnovergicus) of both sexesexweighingbetween
120 and 209 was obtaing@-werfrom the Small Animal Holdingnal-Helding-Unit of the
Department of Biochemistrysederal University of Technology Minna. The ratsrev&ept in
clean plastic cages and maintained under standhwtdtory conditions (temperature: 22&3
photoperiod: 12 h natural light and 12 h dark; hdityi 40-45%).The animals were maintained
on standard animal feeds (Bendel feeds and flolls,ntido state, Nigeria) and tap watat
libitum. The principles governing the use of laboratorymats as laid out by the Federal
university of Technology, Minna Committee on Ethfos Medical and Scientific Researand
also existing internationally accepted principles laboratory animal use and care as contained
in the Canadian Council on Animal Care Guidelinesl &rotocol Review [12]were duly
observed.

2.4 Haemolymph Collection
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The apex of the snails was openediiymethod adopted from Akinloye and Olorode[1Bhe
haemolymph was drained into a clean conical flaskssored in refrigerator.

2.5 Experimental Design

Twelve (12) were randomly divided into three groopd rats each as follows: Each group was
separately housed

(i) Group A— serve as control groups and receivedr@atment.

(i) Group B— was intraperitoneall\administered with 2ml/kgof African Giant Snails
(Archachatinamaginata)_haemolymph for 10 days.

(iii)y Group C— was intraperitonealladministered with 4ml/kgof African Giant Snails
(Archachatinamaginata)_haemolymph for 10 days. All the animals were obsérfor clinical
observations of toxicological studiggoughout the periods of the experiment.

2.6 Collection of Blood, serum and organs

A Ccollection of sample for hematologicaind biochemical analyses was as described by
Yakubuet al., [14]. At the end of the ten daystiment, the animals were denied their fedulg
still had waterad libitum for 24h before they were sacrificed under etheesthesmnaesthesia
The blood was collected tim sample bottles containing EDTA fordmatological analyses.
Another 4 mlof the blood was collectedtima clean, dry centrifuge tubes. The blood sampke wa
allowed to stand for 10minutes at room temperatamd then centrifuged at 1000rpm for
15minutes to get the serum. The animals were tftereguickly dissected and the liver, kidngys
spleen and heart were removed, cleaned and weighed.

2.7 Determination of Haematological Parameters

The haematological components including haemogl@Hin), haematocrite (HCT), red blood
cells (RBC), mean corpuscular volume (MCV), meampuscular haemoglobin (MCH), mean
corpuscular haemoglobin concentration (MCHC), wibiteod cells (WBC), Granulocyte count
(GRA) lymphocytes (LY), platelate count (PLT) Meamlatelate volume (PCT)
Plateletecritandplatelete distribution weight weegermined using the automated haematologic
analyzer SYSMEX KX21, a product of SYSMEX Corpooati Japan employing the methods
described by Dacie and Lewis [15].

2.8 Determination of Biochemical Parameters

The biochemical analyses were determined for alkgtihosphatase (ALP) based on methods of
Tietz, [16], Aspartate transaminase (AST) and akrtransaminase (ALT) as described by
Reitman and Frankel, [17]. The serum total proteamcentration was estimated by biuret
method as described by Gornall et al., [18], albuas described by Doumas et al., [19], The
procedure of Blass et al., 1974 [20], was usecketerchine serum creatinine concentration while
the serum urea concentration was determined byndteod of Veniamin and Vakirtzi [21]. The
method of Evelyn and Malloy [22], was employed &tetmine the serum bilirubin concentration
of the samples. While Na+, K+, bicarbonate and ritidoiors concentrations were determined
by flame photometry [16].

2.9 Determination of body weight and_Relative or gan weight.

The body weights of the rats were determined onldagyd 10 of the experiment atite weight
gains were computed. Relative organ weights wenepaibed by expressing the absolute weight
of the organs to the body weight of the animaldescribed below.

Weight gain= Final weight of ra{g) - Initial weight of rat (g)

Relative organ weight= organ weight (g)/body weight (g) x 100

2.10 Statistical Analysis



138  Data were analyzed using statistical package foiakscience (SPSS) version 16 and presented
139 as means + SEM. Comparisons between different grotgs done using Analysis of Variance
140 (ANOVA) and Duncan’s Multiple Range Test (DMRT). Mas of P<0.05 were considered as
141  statistically significant as described by Mahaja23).

142

143 3. Results

144 3.1 Hematological parameters

145 Table 1 illustrates the changes in hematologicalices in rats following the repeated
146  administration ofArchachatinamaginatahaemolymph The RBC and HCT were significantly
147 | lowered in ratsadministered4dml/kg@emolymph than the control rats; however, ratsiridtered
148 | 2 ml/kg showed no significant difference in RBC a#@T ascomparedemparewith control.
149 | Furthermoreall haemolymph treated rat showed a significaotéase ithe HGB, MCV, MCH,
150 RDH and decrease MCHC than the control rats. Howew¥&B, MCV and PDW count were
151 | higher in 2ml/kghaemolymph administered rats than those admindsterd/kg.

152 | The haemolymph also produce a dose dependentisattifincrease in WBC, LY an@RA as
153  compared with the control values. While no sigrifit difference was observed in PLT, MPV,
154 | PCT and PDW in rats administered 2mliaemolymph as compatevith the control value, rats
155 | administered 4ml/kg shaa significant decrease in these parameters tkeaoathtrol rats.

156  Table 1:Haematological parameters of rats administéwethchatinamaginatahaemolymph

Parameters Control rats Rat dose with 2 ml/kg Rats dose with 4ml/kg
Haemolymph Haemolymph

White Blood Cells (x 1%/L) 23.80+2.0F 85.10+4.08 120.06+3.52
Granulocyte (%) 29.30+3.15 69.00+3.18 73.30+4.08
Lymphocytes (x 10/L) 14.30+1.14 25.40+1.22 30.90+1.16
Red Blood Cells (x 76/L) 2.54+0.27 2.44+0.28 1.97+0.032
Haematocrite (L/L) 0.20+0.P1 0.26+0.08 0.160.08

|| Haemoglobin (g/L) 126.00+2.07 370.06%7.02 296.0315.10

|| Mean corpusculardemoglobin(pg) | 49.80+1.11 151.70+2.59 150.40+6.61

|| Mean Corpuscular &&moglobin| 646.86+23.01 41.70+0.00 33.01+0.00
Concentration (g/L)
Mean Corpuscular Volume (FL) 77.05+4°31 105.96+2.17 84.00+2.1%7
Red cell distribution width (FL) 42.60+1.46 74.00+2.17 47.305.19
Platelate count (x £0L) 295.45+3.12 288.98+2.11 173.04+4.22
Mean platelate volume (FL) 23.76+2M1 24.06+1.18 12.90+0.42
Plateletecrit(L/L) 0.41+0.05 0.39+0.008 0.21 008
Platelete distribution weight (%) 2.54+0.27 2.44+0.23 1.97+0.02

157 | Values are mean + SEM of 4 determinationke Vvalues along the same row with different
158  superscripts are significantly different (p < 0.05)
159 3.2 Biochemical parameters

160 | The effects of administration of 2addl/kg of haemolymplon the activities of some biomarker
161 | enzymesthe level of total protein, albumimnd total bilirubinof rats are shown in Table 2.

162  There were significant increases in serum actwité biomarker enzymes of rats administered
163 | with thehaemolymph a& dose of 2 and 4ml/kg except for ALP whose actiwgs significantly
164 | lower in 2ml/kg haemolymph administered rat as compared with cbmats. The serum
165 | activities ofthe ALP and ALT were significantly higher in rats redeig 4ml/kg of haemolymph
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than those receiving 2ml/kg. However, no significdifference was observed in AST activities
between the two treatment doses.

The Archachatinamaginatahaemolymph also significantly increased the levietotal protein,
albumin and total bilirubin as compared with thetcol rats. Theresere-was no significant
difference in the level of albumin and total bibio between the 2 doses of the haemolymph
administered, however the level of total proteirsveggnificant higher at dose of 4ml/kg than
2ml/kg.

Table 2: Liver function indices of rats administer@dchachatinamaginatahaemolymph

Parameters Control rats Rat dose with 2 ml/kd Rats dose with 4ml/kg
Haemolymph Haemolymph
Total 8.80+0.37 11.80+0.2% 10.43+0.20
bilirubin(umol/1)

Albumin (g/dI) 2.90+0.05 3.30+0.1% 3.80+0.0P
Total protein (g/L) 60.90+0.75 68.80+1.23 71.90+2.08
AST(U/L) 36.0+0.27 67.00+2.23 67.00+0.34
ALT(U/L) 12.0+0.15 25.20+0.08 67.00+1.09
ALP(IU/L) 75.30+1.08 56.40+0.98 90.30+1.08

Values are mean + SEM of 4 determinatiohee Walues along the same row with different
superscripts are significantly different (p < 0.05)

3.3Serum Electrolyte, Urea and_Creatinine

Table 3 illustrates the changes in the serum eligtéy, urea andreatinine in rats followinghe
administration ofArchachatina_maginata_haemolymph. The level of urea and chloride were
significantly lower while the level of creatininedreased in animals treated with 2 and 4ml/kg of
haemolymptthan the control rats. However, serum bicarbosatéum andPotassium level was
not significantly altered.

Table 3:Kidney function indices of rats administerActhachatina maginata haemolymph

Parameters Control rats Rat dose with 2 | Rat dose with 4 ml/kg
mi/kg Haemolymph
Haemolymph
Urea(mmol/L) 4.36+0.20 2.30+0.44 3.90+0.07
Creatinine(umol/L) 104.90+0.11 118.97+2.34 125.98+2.05
Sodium (MEg/L) 162.76+3.73 168.97+3.98 163.09+3.62
Potassium(mmol/L) 8.60+0.41 8.20+0.19 7.90+0.97
Chloride(mmol/L) 101.97+4.59 65.45+2.35 95.05+4.58
Bicarbonate(mmol/L) 22.03+0.31 21.60+0.08 23.80+1.05

Values are mean = SEM of 4 determinations. Valuesmgathe same row with different
superscripts are significantly different (p < 0.05)

3.4 Body Weight and Relative organ weight

The effects of administration of 2 and 4ml/kg Arfchachatina_maginata_haemolymphon body
weight andRelative organ weightf albino rat are shown in Table 4 and 5 respelstiBedy
weight gain of the rats administerddchachatina_maginata_haemolymphfor 10daysere not
significantly different from those of the contrats (Table 4). Similarly the computed liver,
spleen and heart body weight ratios of the ratewet significantly different from those of the
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control rats (Table 5). However, there was sigaificlecrease in the kidney/body weight ratio as
compared with the control values.
Table 4: weight changes of rats administefa@hachatinamaginatahaemolymph

Parameters Initial weight (G) finalFinal weight (G) Weight gain(G)
Control rats 112.70+3.47 126.10+3.59 13.45+2.12
Rat dose 2ml//kg 172.40+3.03 186.14+4.54 13.74+1703
haemolymph
Rats dose 4ml//kg 200.40+4.21 214.5044.40 14.10+2°10
haemolymph

Values are mean + SEM of 4 determinatiohke Vvalues along the same row with different
superscripts are significantly different (p < 0.05)

Table 5:Relative organ weighif rats administereérchachatina maginata_ haemolymph

Parameters Control rats Rats dose with 2 | Rat dose with 4 ml/kg
mi/kg Haemolymph
Haemolymph
Liver 3.330+0.110 3.688+0.001 3.418+0.201
Kidney 0.703%0.001 0.5931+0.031 0.607+0.015
Heart 0.321+0.003 0.376+0.004 0.359:+0.00
Spleen 0.309+0.0%5 0.399+0.012 0.338+0.019

Values are mean + SEM of 4 determinatiohee Walues along the same row with different
superscripts are significantly different (p < 0.05)

3.5 Clinical observations

Clinical observations for toxicological studies shthat the haemolymph did not produce any
grossly negative behavioral changes such as ex@itenrestlessness, respiratory distress,
convulsions or coma, however, increase water copsam was observed during the
experimental periods.

4. Discussion

Hematological parameters generally provide inforamabn the deleterious effects of foreign
components on the blood and also explain bloodeelfunctions of chemical compounds [24].
White blood cells defend the body against infectiar any foreign body. The significant
increase on WBC and factors relating to it (WBC, &YdGRA) recorded in this researgiork
may indicate immunological response to the corestits of the haemolymph and this augmented
the production of more WBC, LY an@RA to improve the health status of the animalse Th
decrease in RBC and HCT observed in haemolymph treated ired&cate anemic condition
which could be attributed to the destruction of thythroblast,therebyr, limiting their
synthesis. The decrease in the MCHC in this study an indication of erythrocytes swelling
howeveHowever the increase RDW and MCV reflect hemolytic aneamdcytotoxic effectof

the haemolymph [25]. This indicates that the hagmph has no antianaemic potentiatsthe
dose studiedcontrary to the traditional belief and previousaehat it haghe ability to cure
anaemia.

The biochemical indices monitored in the serumat$ rare useful ‘markers’ for assessment of
tissue damage. The measurement of activities dbwsarenzymes in the body fluids plays a
significant role in disease investigation and digis [26], assault on the organs/tissues and to a
reasonable extent the toxicity of the drug [27]oBarker enzymes can also indicate tigsue

6
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cellular damage caused by chemical compounds laigréd structural damage that can be
picked by conventional histological techniques [2Bhe transaminase (ALT and AST) are
‘markers’ of liver damage and can thus be usedsess liver cytolysis with ALT being a more
sensitive biomarker of hepatotoxicity than AST [2@onsequently, in the present work marked
increase in ALT and AST observed after treatmem Wwaemolymphlandmay have occurred as

a result of metabolism of the haemolymph by therliand hepatic tissue turn-over, as response
by the body system towards overcoming stress irdlbgehe test substance.

Alkaline phosphatase is amérker” enzyme for the plasma membrane and endoplasmic
reticulum [30]. It is often employed to assess theegrity of plasma membrane [28] and
endoplasmic reticulum. The reduction in the enzauiévities after 2ml/kg administration of the
haemolymph may be attributed to either loss of mamd component (including alkaline
phosphatase) into the extracellular fluids [31jnactivation of the enzyme molecule in situ [32]
or depletion of important molecules required by @mzyme for maximum activity [27]This
reduction in ALP activities can constitute threathe life of cells that are dependent on a variety
of phosphate group for their vital process e.g.tlegsis of major membrane phospholipids,
(phosphatidylethanolamine and phosphatidylcholsiege there may be less availability of the
phosphate group which consequently affect membilaitity and decrease the permeability of
the epithelial cells [33]. The increase in the attiof ALP after 4ml/kg administration of the
haemolymph could be a consequence of activatidheoEnzyme or an increase in the rate of the
synthesis of the enzyme induced by the higher dd#ge components of the haemolymph. This
increase could also indicate an enhanced functianavity of the organs (kidney and small
intestine)—[34], since therexil-may be an increase in the rate of ion transport acttus<ell
membranes in these tissues.

The concentrations of total protein, albumin, tdi#itubin, urea, creatinine and electrolytes are
useful ‘markers’ of secretory, synthetic and examgtfunctioning of the liver and kidney [35]
The observed increase in the total protein, albuaml total bilirubin content suggests a
compromise of the synthetic ability of the liverisang from the administration of the
haemolymph. The haemolymph might have increasedfuhetional activity of the liver by
interfering with the equilibrium in the rate of gkesis and destruction, removal or clearance of
total protein, albumin and total bilirubin from tlsgstem of the animals. A similar finding has
been previously reported in rats administered agsiexxtract ofCratevaadansonii_[36]. Such
increase in total protein could, however, lead etydiration which is detrimental to cellular
homeostasis. This will negatively affect the metabactivities of the liver and consequently the
health of the animals.

The kidneys regulate the excretion of urea and samgiion of electrolytes into the blood.
Filtration occurs at the glomeruli while reabsaoptiakes place in the renal tubules [37]. When
there is compromise of normal glomerular functismhstances normally cleared by the kidneys
such as urea and creatinine accumulate in theddgalbfluid. The significant decrease in serum
urea following the administration of the haemolymioih 10 days may be due to decreased
protein catabolism (as observed in table 2) or Irelygfunction [38], while the significant
increase in creatinine content of the serum mayatiebuted to compromise of the renal
functional capacity. The haemolymph might have egitimterfered with creatinine metabolism
leading to increased synthesis or the tissue ntiglie compromised all or part of its functional
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capacity of tubular excretion [39]. This therefetgygests that the continuous administration of
the haemolsnph of A. marginata could cause renal damage

The absence of an effect on the levels of serurarbonate sodium an j otassium
suggests that the normal excretion of this elegtiesl by the kidney was not been adversely
affected by the haemolymph. Furthermore, the sicanit decreases in the levels of chloride ions
concentration following the administration of hadymeph suggest that some aspects of tubular
functioning as it relates to chloride have beenmamised.

The treatment of the rats withehd4ml/kg of the haemolymph for 10 days in this stddgs not
affect the body weight gain of the animals (Tab)e @gan body weight ratios are normally
investigated to determine whether the size of tigam has changed in relation to the weight of
the whole animal. The absence of an effect on tmpated liver/body, spleen/bodsnd
heart/body weight ratios suggest that the haemdiymiid not cause any form of swelling,
atrophy and hypertrophy on the organs [40]. Howgtler significant reduction in kidney/body
weight ratio following the 10 days administratiointiee haemolymph may be attributed to tissue
necrosis since the organ is concerned with theetiner of foreign substances [27].

Furthermore, clinical observations for toxicolodistudies show that the haemolymph did not
produce any grossly negative behavioral changel ascexcitement, restlessness, respiratory
distress, convulsions or coma, however, increagernnsumption was observed during the
experimental periods, this increase in water intakald be attributed to dehydration of the

animals that results froemincrease in total protein.

5. CONCLUSION

In conclusion, the results of this study indicatattadministration of\rchachatina maginata
haemolymph at the doses of 2 and 4 ml/kg causempelsan the hematological profile and some
biochemical parameters of liver and kidney dysfiomcwvith a more pronounced effect on the
liver function than the renal function tests andaahigler dose than the logr dose. Hence,
caution should be taken when using the haemolyniphcloachatina maginata for therapeutic
purpose because it may also have some liver aretisembrane damaging effect. However, this
study represents a preliminary toxicological inigegion or human risk assessment, further
studies orihe effects of prolong haemolymph administration omMirgans are recommended.
Ethical Clearance

Ethical Clearance was given by Federal UniversityTechnology, Minna/Nigerian Ethical
Review Board (CUERB) in accordance with internagityn accepted principles for laboratory
animal use and care as contained in the Canadiama@oon Animal Care Guidelines and
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