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Original Research Article
TOXICOLOGICAL EVALUATIONOF BEE STING IN PLASMODIUM BERGHEI

INFECTED MICE

ABSTRACT

Aim: Based on thetraditional and scientific claimsrafa-dermal antiplasmodial activity of bee
stings, its effect on liver and serum enzymesPlasmodium berghenfected mice were
investigated.

Methodology: Twenty albino mice were intra-peritoneally infectetth P. bergheand divided
into four animals per group. Group | was set upegative control (parasitized untreated), group
Il as parasitized treated with 5mg chloroquine/kglyoweight, group Ill as suppressive treated,
group IV as curative treated and group five aspapasitized not treated.

Results: The results of serum alanine transaminase (ALT)aspédirtate transaminase (AST)ofthe
infected treated with chloroquine shows significamicreasewhen compared to other
experimental groups {p0.05). Whereas, there was increase in liver AS@roup 11, group IlI
and group IV when compared to not parasitized rea@ttéd (g 0.05). Also, there was significant
decrease in liver ALT activity in all the experimahgroups. The serum and liver gamma
glutamyltransferase (GGT) showed no significantfetédnce (p<0.05) in the curative and
suppressive groups when compared to the standagd(dhloroquine).Whereas, parasitized not
treated group shows significant increase (p<0.85he liver GGT and ALP when compared
with other experimental groups. Therefore, theseeimses in specific activity of the parasitized
untreated group might be due to infection.

Conclusion: It can be concluded that bee sting have ameligraffect against changes caused
byP. berghei

Key words: Malaria, bee sting?lasmodium berghgenzyme activities
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Malaria is a vector-borne disease (1) and it isv@ent in tropical and subtropical regions
including Sub-Saharan Africa, Asia, and Americas3(2and 4). The disease has been eradicated
in most temperate zones. But,it continues to bemnclin some areas causing human morbidity
and mortality (5, 6)Malariacauses about 250-500million cases of fever andoappately one
million deaths yearly. Majority of cases occur imldren under five years of age and pregnant
women (3, 5,7,8,and 9). The parasite can be tratesinria infected female Anopheles mosquito
bites, by inoculating sporozoitesthrough saliva itite circulatory system and eventually to the

liver where they developed and replicate.

Venoms from insects dlymenopterdamily such as honeybees and their products ptay v
roles in traditional medicine in many region of therld (10, 11, and 12). It has been reported
that the Honeybees produce: honey, royal jellylgoolpropolis, bee’s wax and bee venom which
have extraordinary medicinal and commercial va(d8s 14). Previous work has confirmed their
antimalarial (15),analgesic, antimicrobial, anflammatory and immunological benefits(16).
Therefore, in this study, the toxicological effeaisBee sting inPlasmodium berghgifected
mice wereinvestigated.

MATERIALSAND METHODS

Honeybee:

HoneybeesApismelliferg were collected from a tree near Bosso dam aress® Minna, Niger
State, Nigeria.

Experimental Animal:

White Swiss albino mice of both sexes with an ageraveight of 21g were obtained from
Animal House of the Department of Biochemistry, Wmsity of Ibadan, Oyo State, Nigeria.
They were kept in plastic cages and maintained ataadard pellets diet and tap wasel-

libitum.
Parasites:

A chloroquine - Sensitive strain of Plasmodiberghei(NK-65) was obtained from the National
Institute for Pharmaceutical Research and Developr(IPRD), Abuja, Nigeria. A standard
inoculum of 1x10parasitized erythrocytes in 0.2ml of diluted infttbloodwas used to infect

2



57
58

59

60
61

62
63
64
65
66
67
68
69
70

71
72
73
74

75

76
77
78
79
80

81

82
83

the experimental mice intraperitoneally.Parasit@aenwas checked by Giemsastaining
method(17).

Experimental Design:

Using the method described by Datta (18). All goagcept group 5 (not parasitized not treated)
were infected withP. bergheiparasitized erythrocytes orp Bnd treated for 4 consecutive days.

* Group I: — Parasitized and received 0.2ml normiahasalaily.

* Group Il: Parasitized and received aqueous solutioohloroquine (5mg/kg body weight)
daily.

* Group lll: Parasitized and received intradermal bigeg dailybefore infection (Suppressive
test).

» Group IV: Parasitized and received intradermal Isti@g dailyafter 72 hours post infection
(Curative test) and

* Group V: — Not parasitized and not treated.

Treatment was withheld for 72 hours except grduptd allow the establishment of infection.
Blood films were made from the tail of individualoose fixed with methanol and stained with
giemsa stain, according to the method ofRyley amter8 (19).0n the fifth day mice were
anaesthetized with chloroform and the blood anerixere collected.

Preparation of Serum and Tissue Homogenate

Blood was collected from each mouse into a sterdatrifuge plaintube and centrifuged at
2000rpm for 5min at room temperature to obtaingdeim. For the liver, 1.0g of the liver was
homogenized in ice-cold 4.0 ml of freshly prepafed5 M sucrose solution (1:4 w/v) and
centrifuged for 15min at 3000rpm. The homogenatesewcollected and stored for further

analysis.
Enzyme Analysis

Enzyme activities in theserum and liver were cdrioeit using commercially available kits of
RANDOX laboratories (Randox, UK). Alkaline phospdse (ALP) activity was estimated by the
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method of Tietet al. (20), Aspartate transaminase (AST) and alanines#iainase (ALT)
activities were assayed using the method desciilyeldeitman and Frankel (21). Total protein
concentration was determined using Biuret methatmeed by Gornadit al (22) and modified

by Plummer (23). Gamma glutamyltransferase (GGT maasured by the method of Szasz and
Klin. (24).

Statistical Analysis

The data were statistically analyzed using one-armglysis of variance (ANOVA) and Duncan
multiple range test (25). Data from the treatedugsowere compared with their respective
controls and differences at p<0.05 were considsiguificant. Values are presented as mgan
Standard Error of Mean (SEM).

RESULTS
Aspartate Transaminase(AST)

The results of serum and liver specific activitidsAspartate transaminase (AST) are presented
in figure 1. The liver specific activities were sificantly increased( 0.05)in the standard,
suppressive and curative treated when compared thghcontrol group.While, the serum
specific activities of AST were significantincreage< 0.05) in the standard treated when

compared withother experimental groups.
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Figure 1: Specific activities of Aspartate transaasie (AST) in liver and serum of mice
4
infectedPlasmodium bergheResults are mean of five determinations + SEMsRarrying

different letters are significantly different ak.05.
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Group 1 — Parasitized untreated (negative cont@ipup 2 — Parasitized treated after 72hrs with
5mg/kg chloroquine phosphate (Standard); Group Bpfessive treated; Group 4 — Curative

treated; Group 5 — not parasitized and not tre@ieslitive control)

Alaninetransaminase(ALT)

The results of serum and liver specific activitidsAlanine transaminase (ALT) are presented in
figure 2. The liver specific activities of ALT wasgnificantly decreased {p0.05)in all the
experimental groups when comparedwith the contooigiVhile, serum specific ALT activities
showed significant increase<{|®.05) in standard treated when comparedwith thgamsitized

and not treatedgroup which shows no significarfed#it (p> 0.05) from curative group.
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Figure 2: Specific activities of Alanine transangagALT) activities in liver and serum of mi
infected withPlasmodium bergheResults are mean of five determinatiol®EM. Bars carrying

different letters are significantly different e< 0.05

Group 1 — Parasitized treated (negative contri; Group 2 -Parasitized treated after 72hrs w
5mg/kg chloroquine phosphate (Stand; Group 3 -Suppressive treated; Group— Curative

treated; Group 5 — nofpasitized and not treated (positive con
Gamma glutamyltransferase (GGT)

Figure three (3howes that there w significant increase (p<0.05) in livepecific activity of
gamma glutamyltransferase (GGT) carasitized untreated (PNT) grompen compared with
other experimental group§hereas, there weno significant difference (p>0.05) in the sen
and liver specific activities o6GT of the suppressive and curative growgsen compared t
parasitized treated with chloroqu (PTSTD).
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Figure 3 Changes in serum and liver Gamrglutamyltransferase (GGTactivities inP.

bergheinfected mice treated with bee sti

PNT: Parasitized ureated, PTSTD: Parasitized treated with chlorogLGroup 3—Suppressive
treated; Group 4 Curative treatedNPNT: non-parasitized not-treated.elh values with th

difference letter are significantly different (p€8).
Alkaline Phosphatase

Figure four (4 shows significant increased (p<0.05) liver specific activity of alkaline
phosphatase (ALR)f Parasitized Ltreated (PNT) groupwhen compangdh other experiment:
groups. Whereashere was no significant difference (p>0.05) in liker ALP of the Parasitize
treated with chloroquine (PTSTD), suppressive amdtore groupwhercompared troup five
(PTSTD).
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Figure 4: Changes in serum and liver alkaline phatgse (ALP)activities iR. bergheinfected

mice treated with bee sting.

PNT: Parasitized untreated, PTSTD: Parasitizeddadeaith chloroquine, Group 3 —Suppressive
treated; Group 4 — Curative treated; NPNT: not-mi#iveed not-treated. Mean values with the

difference letter are significantly different (p€8).
DISCUSSION

Liver dysfunction affects the body metabolic prassssdue to their role in overall metabolism of
the organism. Enzymes are necessary for normallaeinetabolism including that of the liver
(24). Therefore, the progressive changes in thatbegtes due to the infection may alter the
activities of the enzymes. The rapid increase oretese in serum and liver biomarkers enzymes
indicate alteration to specific organ. Hence, thanges in these biomarkers activities can be
used as indicators of hepatic damage (25, 26, @hd 2

Transaminases are responsible for amine transferthen body metabolism. Aspartate
transaminase (AST) is a peridoxal phosphate dep¢rashelcatalyzes a reversible transfer of an
amino group between aspartate and glutamate. WAig@jne transaminase (ALT) catalyzes the
transfer of an amino group from L- alanine d¢e ketoglutarate(28). Hence, they arevery
important in amino acid metabolism.In this studynp#icant (p< 0.05) increase was observed in
serum AST activities of the chloroquinetreated wlbempared tonotparasitized not treated
group. Whereas, there was significant increaserans ALT activities of the chloroquine treated
when compared with parasitized untreated groups Tésult agrees with previous studied that
shows thatchloroquine affect a wide range of biagkal processes including inhibition of key
metabolic enzymes (24). The Liver AST activities afloroquine treated, suppressive and
curative treated groups was significantly increasbdn compared with the non-parasitized not-
treatedgroup.Thesemay be attributed to inductiorihef enzyme in the presence of reactive

metabolite from the treatment. Also, there was ifigant decrease in liver ALT activities
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ofparasitizeduntreated, standard treated and ssgipee groups when compared to the not-
parasitized not-treatedgroup. Thisagrees with #rkee report that infective condition gradually
affects enzyme level (29). However, treatment withe sting after establishment of the
parasite(curative test) tends to restore the le/éler ALT activity towards the value observed

in not-parasitized not-treatedgroup, thereby réithgcthe efficacy of bee stings in the treatment.

Thesignificant increase (p<0.05)observedin liverTG&hd ALP of parasitized untreated (PNT)
group when compared to other groupsimplies indactd the enzyme in the liver without
cellular necrosis that causes leakage into bloedstrThis alsoagreement with the report of

Sowjanyat al.andOlorunnisolet al (30, 31).

Bee venoms have been reported as potent inhibitotke intra erythrocytic development of
plasmodium 32). Therefore, the significant reduction in liv&GT and ALP activities of
suppressive and curative groups may be attributgtitigs constituents. Whereas, the observed
increased in serum ALP activities of the chlorogtieated group compared with other groups
(figure 4) shows normal circumstance due to bodpaoease to a variety of drugs. This confirm
previous studies thatchloroquine affects a widegeamf biochemical processes including
inhibition of key metabolic enzymes such as alcalfethydrogenase, succinate dehydrogenase

and glucose-6-phosphate dehydrogenase. (24, 33).

The normalization of liver and serum alkaline pHudpse (ALP) and

gammaglutamyltransferase (GGT) of the suppressidecarative groups suggests that bee sting
is able to change the condition of the hepatoclgteprotecting the membrane integrity against
P. bergheiTherefore, the result infers a protective effddiee sting on impaired changes caused

by P. berghei.
CONCLUSION

This study has shown that Bee sting has abilitarteliorate the effect caused Biasmodium

bergheinfection, thereby making it a potential agentdatimalarial drug.
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