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Abstract:

Current study is effort to find out the potential antileucopemic efficacy of ro al jelly
azainst leucepenia induced by cyelophosphamide in male albino mice. Male Swiss albino nuce
of 20=3gms were wnevenly drded into six growps; Gl: nomal conol group (.9% salmne
solution 1P weekly. G20 BJ (100mgkg'dy CMC suspended administered 'bj.‘ orally. G3:

cvclophosphamide(50mg kg week) was myected intrapentoneally. G4: LP. cvelophospharmde(50

me'keweek) along with royal Jelly ji‘il{mlg»l;gd: G3: 1P, cyclophosphamude(30 mgkgweek)

1

with royal Jelly (230mgkg'd). G& LP. ¢ '10pho&phamid~e(50 mg'kg'week} and royal Jelly
(500mgkgd). Expenment lasted for 12 weeks. The TLC and DLC were performed using
mutomated  hematology  system. Cyclophosphamide  freated  muce exhibit leucopena.
lymphocyiopenia. neuopenia and dechine m monocyte count as sL@mpaIed to control group. The
administration of royal jelly to CPA treated muce. according to the pres experimental plan

nificantly improves the alterations mduced i leukogram. It was sugge@zeé that roval jelly
amebarate cyclophosphamide-induced decrease in leucocwies. thus 1t nught be used as a dietary
protective nanval remedy during the chemotherapy

Kevwords: Roval jelly. cyclophosphanude. Swiss albino mice, lewkocytes. neutropema
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Intvoducton:

Cyclophosphamude (CPA)} 13 an

g™

alkvlating agent most commonly used m the
treament  of
haematological and sobd mabgnancies.
autonmmune  disorders  Iike  rhewmatoid
arthntis. svstenue lupus erythematous, and
multiple  sclerosis and  other medical
conditions (Tu. etal, 2015}

However., drug has a mumber of aide

effects and foxacities like nausea. vomuting,

alopecia.  bone mamow  suppression.
hepatotoxacity. neplrotoxicity, wotoxieity.,
cardio toxicIty,
nutagemcity, teratogenicity. and
carcinogenicify (Nafees. etal, 2015).

Royal jelly 15 secreted from the hypo
phanmgeal and mandibular glands of worker
honevbees containing varisties of numtional
- components  Lke  proteins.  lipids,
carbohydrates. vitamuns and  minerals
{Stocker efal, 2005). It has a lots of
properties such as anti-tomor and anti-
mflammatory properties, &nu-fazigue and
liypotensive activity. (Naga & Inoue. 2004)

antioxidant activities, snfibacterial effects

and enhancement of muwmme activity {Sver.
aral, 1996). Due to these exclusive
properties, royal jelly has become very

muportant for human beings.

different  types  of

Imnmnotoxicity,

So. we considersd the beneficial
properies of RJ agamst cyclophosphamide
mnduced leucopema m mice. |
Material and methods:

Chemicals:

The tested compound CPA were
bought from Zydus Cadila. (GRem) RJ
vere pwrchase from the apiculnuwe fam of
Hi-tech Natural product (India) Ltd From
colontes of Apis mellifera in the lyophilized
form. Food pallet was bought from VRE
Numtional seluton  Pune.  Maharashira
(Incha). Al other chenucals used m thus
expenment were of analvtical grade from
Merck (India) Ltd. Mumba:. Indhia. The dose
has been selected on the basis of previowsly
published studies and by acute toxicological
study
Preparation  of  voval  Jelly  and
ayclophosphannde:

At the propornon  of 100
mg kz'd'nuce of roval jellv were dissolved
m 3% CMC (Carboxy methyl cellulose)
suspension  adoumistered  through  an
mnfragastric tube through the mouth. While
CPA was myjected through intraperitoneally
rout at the propertion of 30 mgkgmice by
dissolving m distilled water for combine
dose different proportions of RJ as

100mgke. 230mzkz and 300mgks were
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suspended m CMC. The doses were
weighed on SE-400 digital LCD balance.
Antnals:

A total of 36 Pathogen free male
Swiss albine mice. with a weight of 20£5 ¢

were obtaned from the Laboratory of

Weokhardt Research Institute Awrangabad

MS (dia)  The

performed was 1o full comphance wath the

expermmentagon

muidelines of the conmmuttes f@r the purpose
of control and supenvision of experiments on
the animal (CPCSEA) Act of 2007 Govt. of
India on antmal welfare.

The study protocol was approved by
the Institutional Ammal Ethics Commuttee
MTAEC) of Y B Chavan College of
Phammacy. Aurangabad and (MH) India
(Ref No. CPCSEATAEC Peology-33/2017-
18134
Houstig condimons:

The nuce were accommodated m
standard polvpropylene cages with a size of
32X 11 em food p:d::te and a water boftle
arll top .The

bedding materal of the cages was changed

held on a stunless stee

dailly. Maxnmm of 6 muce housed per
polvpropvlene cage.

All puee were mamtained under
standard laboratory cenditions (23 = 1I°C

temperature; 12:12 h Light/dark and 33-63 %

mmudity} and 1solated for 7 days prior to the
start of the study. Standard rodent chow diet
and water were provided ad libitum to the
expenmental amnuals,
Experimental design & Plan:
36 adult male Swiss albino mice of

8-% week age and with 20£5z weight were
randomly allocated mto 6 groups: each
goup comsising of 6 muce and the

expeniment lastad for 12 weeks. After an
acclimatization pencd of one week, (GI-
G1: Normal Control Group (C): served as
healthy control. Mice fad only with basal
diet and water and was acnumstered with
0.9% Normal saline (10ml'kgiweek), for 12
weeks.
G2: Roval jelly Group (RJ): nuce were
administered with Roval jelly (100 mg'kg)
CMC suspended orally everyday between 10
AM to 11 AM for each muce for 12 weeks
G3: Ci}’cls}phmphmﬁde Group (CPA)
was imjected with CPA 30 mgkg'week, for
12 wesks (omce mm & week) by
miraperitoneally.
4 CPA & Low dose RJ Group
(CPA+RJL): were mjected with CPA (50
v BJ admimnistered

) respectively, for 12

me'kgweek) followed b
OY".L'* ‘1 ‘} mfi.l';_ 4\.;&

Weeks.
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G5 (PA & Medimn dose RJ Group
(CPA+RJ2): muce were imected with CPA

{50 mekgweek) followed by RJ
admimstered  orally (230 mgkg day)

respectively. forl2 weeks.
G6: CPA & High dose RJ Group
(CPA+RJ3): nuce were mjected with CPA

(50 mgkgweek) followed by RF (300
mgkg ‘day) respectively, for 12 weeks.
Collecnion of blood:

After 12

weeks of exposure
approximately 1 ml of blood samples were
obtamed using muce bleeding tubes from

retro-orbital sumss plexus m an EDTA-
containing tubes. All blood samples were
labelled and mymediately analyzed for blood
parameters.
Measurements of paramerers:

otal lewkocyte count (TLC) and

differential leukocyvte count (DLC) were

analyzed using the automated hasmatology
method with the “Haematology auto
analyzer Sysmex x100.The blood analyze

was pertodically calibrated.
Sranisncal analysts:

All Values are expressed as means =
SEM. Graph pad PRISM 6.01 for windows

computer program was used for statistical
analysis of the results

Data were analyzed using one-wav analysis

(ANOVA
post hoe test for multple
value of ***P-0.001,

of vanance ) followed by Tukey's

SIIPArsOns. A
#p-0.01. *P=0.05
was considered to be statistically sigmficant.
Results

The Groups (G2 and G3) were
compared with normal

wihele

control {Gl} growp
(G4 ¢
G6) were compared with Cyclophosphamude
(G3) g

comwbmed weatment groups

group for the period of 12 weeks and

obtamed results are summanzed m (Table
1.
Total leucocyte connt:

Current study demonstrated that the
roval jelly treanuent (G2). non-siguficantly
mereased the total leukocvte count (TLC)
compared to control group (G1). However A
significant reduction (P-0.001} m lewkocyte
count in a Cyclophosphamude myected nuce
(G3) were observed a3 compared with the
control (G1).

Simularly, there 15 a non-significant
in the TLC were seen m CPA

with low dose (100mgkg) roval jelly group

difference
(G4) compared to CPA-njected muce of
(G3). Interestingly, the muce that injected
with CPA aﬁmg with medim (250mzkg)
and high dose (300mgkg) of RJ (G> and
Gh) meTease
(P-0.05. P-0.01} in TLC compared to CPA-

disp%a}‘ed 2 significant
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mjected group (G3).
Lympliocyte count:

Animals treated with Roval jelly
dlone (G2 exlubiing a non-sigmficant
difference in lymphocyte count towards
conrol  growp  (Gl)whereas i (G3)
cyclophosphamide a  lighly sigmficant
decrease (P 0.001) were recorded. (G4 and
G3) group ammals have statisteally sumlar
percent of lymphocytes as (G3) CPA frea ed
animals. But animals of (G6) revealed
mcreased m lymphocyte percent (P-0.03)
compared to (G3)
Menocyte count

Non-sigmficant  difference  were
ecorded in a (G2) ammals by means of
Monocyte count wihile a signficant decrease
were seen i Cpa (G2) group compared to
control {(G1)

Animals treated with CPA with

100 lm

1
""
g
I
J N
P
l"l,

(PA+ 230mekeg By
(G3) does not e:~;hibit any  siguficant
difference in monocyvte count but ugh dose
CPA with 5C'Cmg.1:g (G6) exlubit agmuficant
increase (P-0.03) compared to CPA freated
mice(GEj_

Neurropinl count:

o)

amimals  of (G2)
NEUTROPHIL count was sigmfcantly

amlar wlile a

m BJ  freated

decline was seen m CPA

injected muce (G3) compared to (G1}.

In (G4) count was statistically sumular but
(G3) exhibited & sigmficant difference
(P-0.05) while an increase was (P-0.01)
recorded in (G6) animals compared to CPA -
(G3).

Discussion:

Cvclophosphamide (CPA) 15 widely
of different
malignancies Geno toxicity is another severe
toxic effect mnduced by CP which leads to

mutagenicity,

wed m the Teatment

teratogeniclty and
carcinogercity (Mirkes. 1985} Initzally m
liver the CPA is activated by microscmal
oxidation system: enzvme cytochrome pd30
onverting CPA into 4-hydroxy CPA
t“_‘,‘tl:*ti:':'{if.‘ metabolite, then. 4- hydroxy CPA
i further converted to some other cytotoxic
metabolites a5 phosphoranude nustard and
acrolein (Pratheeshiumar & Kuttan, 2010).
mustard  the  acave
mesabolite of CPA forms DNA crosshinks

Phosphoranude

which lead to DNA smand breaks and
subsequently  to  chromosomal  Breaks
(Schneider er.al, 1977). Acrolem. the other
metabolite interferes with tssue antioxdant
Gefence mechanism  through producing
highly reactive oxygen free radicals that
firther react with DNA causing 1ts damage
(Yoshida, er.al, 2009},

nable Development -2013

PRINCIPAL
Govi. Sollege of Arts & Science
Aurangabad




Journal of Association of Zoologists, India

ISSN: 2226-6549

Curent  study  demonsmated  the

of BRI on leukocyte of mice

nupact
mtoxicated by cyclophosphamide. 4 clear
decrease was detected in the TLC and DLC

CPA produces mereased ROS in 2
bone marrow,
severe  DNA

damage of Iymphocytes

(Bhattacharjee, eral, 2017). the plasma
membranes of blood eéemems are made up
(PUFA;
wiuch 15 damaged by the oxidative stress
procuced by ROS. In addition the decreas

of polyunsaturated fatny acids

m WBCs count recorded i the CP-myected

muce 13 due to omidative stress which
mduced Lpid peromidation and d: age of
blood cell (Chew & Park 2004). CPA
Teamuents canse the alteration i the hone
marrow, by means of the destruction of stem
cells and falure to regenerate new blood
cells (Sameev, eral 2012,

Lewkopenia has been observed in the
CPA treated mice might be the result of
oadative sress-induced lipid peroxidation
md damage of therr cell membranes. Sumilar
result were found by many researchers CPA
mjection m nomal mice resulted in
moderate levkopenia (Ray eral, 2000).
(Duggina & al2015) reported  that
leucopenia are frequently seen i patient

dunng CPA treatment. (Elshater. of al 2018

which is the leading cause of

reported CP is well-known as a cellular
mImmosuppressive agent (El Tarabany,

2017

In the present study leukocytes
refums 1o the normal value because of the ca
adnunistration of RJ with a CPA. It has been
found that a natural substance RJ has excess
munber of bioactive compounds. such as
proten. carbohydrates. vitamins minerals
fatty acids. It is a rich source of antoxidants

tat oppesed to nnvelo suppressive
mduced by CPA.

effects

The mechanism nught be related to
recovery of hematopoiesis by means of
modulating the bone mamow activi Y, as
well a5 enhanced immmme fimctions, The

reamuent with BT brought back all the
parameters to near normal levels. indicating
the protective effects of roval jelly on the
bematopoietic syvstem It seems likely thar
16-HDA {and prombﬂ ther fatty acids)
selectvely b

%}mphccyte-: and thus. could mterfere with

te the cell membrane of B

anabody secretion by these cells

Vhen  admunistersd.  RJ provide
normabization of the all blood elements i
the peripheral blood of muce. fhus
preventing bene mamow depletion The
munber of peripheral bload nn‘ph*:» cyte

was mereased m the BT geated mi eas R J-
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mduced restoration of cellular mmumcy.
El-Tarabany. 2017 reported Royal Jelly has
mcreasing the erythrocyte and leukocyvte

count m 10 laying hens at the late stage of

production.
Conclusion:
Cyclophosphamide caused

lencopenia. neufropemia hvmphocytopema
mnd a sgmficant decrease M MONOCYE also.
while BJ is significantly improved and
normalized all lencocytes altered dm*;ﬁg
cvelophosphamide Teatment Thus RJ 15
useful product alone or m combination with
chemotherapeutic agent dunng leucopemnc
condition to improve all leukocyte
parameters.
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Table 1. Effect of Royal jelly on €

mice,

PA-induced changes in TLC and DLC in male albine

Croups

i Parnmeters

 Bad
RJ

G4
BRI +CPA

TLC

b

(107 ul)

L

=

%
s
(s

2.14=

Lymphocytes %o

oy

@

Monocyte: Yo

Neutrophil: %%

B4+ 5.03=
g5+
8= 58.18=
235 3.21%
0% 283+
33 0.38°
1.84= 15.86=
31+ 123+

3

- TT
[

valwes st

$!

1. Values are sigruficant at ¥¥*P 0.001,

(Gl group.
3. Wahaes are

cyeloph

1gmificant at =
pharmde (G3

¥ Zroup.

mean +SEM. rumber of zamples 12 6 muce per @ou
*+p. (.01, *P

]

0 a5 o) rath 3 gt
0,05 compared Wiil DOTMAl Conia.

=0.05 compared with

éq@.’..z),.fm f,"{j} v
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