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Biochemical changes in haemolymph of Apis mellifera L. drone under the
influence of cell phone radiations
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Abstract: The effects of Electromagnetic radiations (EMR) are being felt by wildlife and the environment as a whole,
birds, bees, worms, trees are being affected. So the main focus of present study was carried out to analyse the
influence of cell phone radiations on the biochemical aspects of drone of Apis mellifera L. The drone was exposed
for 30 mins to radiations using live cell phones kept in working mode with tape recorder at the speaker end and
positive response at the receiver’s end. The results of the treatment were analyzed and compared with the control.
The concentration of various biomolecules increased from 1.65 mg/ml to 2.75 mg/ml for carbohydrates , 3.74 mg/
ml to 4.85 mg/ml for proteins and from 0.325 mg/ml to 1.33 mg/ml for lipids under the influence of EMR.
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INTRODUCTION boxes, one experimental and other control were taken for
the studyTwo comb frames were taken from a healthy
Folony, all bees were brushedfand one frame was
laced in each of the hiv@en drones were released in

The mobile phone has greatly changed pesfifestyle.

It has made day to day communication so much easie
that one can communicate with another whenever oné’ ) ; i ) )
wants. The last decade has seen several research€& ch hive. The experlmental o_bservathn hlve_ had 2 mobile
reporting the influence of cell phone radiations on humanP"ones placed 393'”St the 5|d'es having wire gauee. )
physiological processes. Electromagnetic radiations hay&XPosure of 39 minutes was given o the d_ron_es kept in
a considerable effect on other life forms. Soares (1981)observat|on hive b_y keepmg cell phones in listen and
observed eye mutation in honey bee under the inﬂuencéa!k mode for 30 minutes using a tape recartifter 39

of electromagnetic radiations. Greenbetgl. (1981) minutes 5 drones were coIIect.ed. at random., put in test
studied the biological effects of high voltage transmissiontUbes and lab e!led as exposédsimilar set was installed
line on honey bee colony and reported that in the expose&Or control which did nOt, hav'e cell phones. Random
colony there was increased motor activity with increasedSample of 5 drone_s was likewise collected a.”d labelled
hive temperature, abnormal propolization, impaired hive control. The expgrlment was repeated three times.
weight gain, queen loss, decreased sealed brood anﬁamplepreparatlon: ngmol_ymph of drone bees_ was
poor winter survival. The queen produced drones Withtaken for blochem.lcal mvesuga’gons. For c'oIIectlon. of
abnormal wings, antenna and legs under the influence Olf]aernolymph the tip of a micropipette was inserted into
cell phone radiations (Brandes and Frisch, 1986). Duet(}he intersegmental region of the drahiabdomen. By

this reason, honey bees have been frequently used plying mild pressure at one end_of the apdom_en the
bioindicators of electro pollution. The focus of present aemolymph was sucked into the tip of a micropipette.

research work was to investigate the changes inEquaI volume of haemolymph from all drones was

biochemical make up of the haemolymptpiis mellifera gi.ss;)]lve.dcz 0'5(?“ (_)fvno,rmal saling. ) q litati
L. drone under the influence of cell phone radiations. lochemical tudies: Various quantitative and qualitative

tests were performed for total carbohydrates, glucose,
MATERIALS AND METHODS glycogen, total lipids, cholesterol, proteins and free

Study area: The samples of. mellifera adult drones ~ amino acidsActivities of important enzymes were
were taken from colonies maintained by Department ofassayed using standard protocols.
Zoology, Panjab UniversityChandigarh. RESULTS AND DISCUSSION

Experimental design: A specially designed box called
the observation hive was used for the experiments. Thérhe results of the methods employed to study changes

front and back of the box were made up of glass. Then biochemical parameter of the drone haemolymph upon

sides had wire gauze for proper ventilatidno such exposure to electromagnaetic radiations (EMR) from live
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Table 1. Changes in biochemical parameters of the drone haemolymph upon exposure to EMR from live cell phones.

Biochemical estimation Protocol Controal drone pupae Exposed drone pupae
Total carbohydratt Sawhney and Sinq 1.65+£0.015mg/n 2.75+ 0.015mg/m’
(2000)
Glucost Somogyi and Nelso 0.023+0.002mg/n 0.302+0.002mg/n’
(1945)
Glycoger Seifteret al. (1950 0.50£ 0.081mg/n 1.16+ 0.030mg/n’
Total lipids Fringes and Dunn (197 0.325+0.005mg/n 1.33+0.014mg/n’
Cholesterc Zalatkiet al. (1953 0.25+0.041mg/n 0.24+0.026mg/n’
Proteir Lowry et al. (1951 3.74+0.047mg/n 4.85+0.020mg/n’
SDS-PAGE Laemmli (1971 7 protein types witl 13 protein types wit|
: molecular weights 27kDa  molecular weights
to 216kDa 20.5kDa to 217kDa
Free amino acid ass— Swarupet al. (1981 5 amino acid 3 amino acic
Circular filter paper (Serine, Threonine, ( Histidine, Serine,
chromatography Tyrosine, Butyric acid, Aspartic acid)
Trytophan)
Acid phosphat Bergmeyer (196: 0.54+0.018 units/mg ¢ 0.42+0.018 units/mg ¢
protein proteins
Alkaline phosphata: Bergmeyer (196: 1.04+0.018 units/mg ¢ 0.82+0.015 units/mg ¢
protein protein
Glucose 6 phosphats Freeland and Harp: 0.12640.00units/mg ¢~ 0.047+0.011 units/mg (
(1959) protein protein
Hexokinas Crane and Sols (19¢ 0.53720.009 units /mg ¢  0.422+0.018 units/mg ¢
protein protein

*Significant increase: p<0.05 (Student t-test)

cell phones are presentedTiable 1. Since p value is physiological aspects of the honey bee drone biology
less than 0.05, all the results are statistically were undertaken.t@dies on the biologypehaviour and
significant.The results showed an increase inbiochemical make up of the worker honey bépig
concentration of primary macromolecules. Increase inmellifera) have been undertaken in this laboratory
types of proteins and availability of fewer free amino (Sharma, 2008; Sangwan, 2009; Kureta ., 2010). Itis
acids indicated synthesis of newer functional proteinsobserved that survival ability of an animal depends on
to fight the stress. The activity of enzymes decreasedts protein synthetic potentiahny stress on animal
which led to corresponding increase in concentration ofinvokes compensatory metabolic adjustments in its
the specific metabolites. tissues through modifications or modulations of proteins
Mobile phonesWi- Fi systems, electric power lines and (Banoetal., 1981 Aseem and Hanke, 1983). Hence, the
similar sources of “electrosmog” are disrupting nature total protein profile of a tissue may be considered as a
on a massive scale, causing birds and bees to lose theiliagnostic tool in assessing physiological status of an
bearing, fail to reproduce and dinimals that depend animal. The concentration of total proteins was seen to
on natural electrical, magnetic and electromagnetic fieldsincrease during present stud@ize results of SDSAGE

for their orientation and navigation are confused by theshowed increase in number of protein bands in case of
much stronger and constantly changing artificial fields. exposed drones whereas the number of free amino acids
The role of EMR in causing CCD was supported by Carlodecreased in case of exposed drones. These results were
(2007). To test the authenticity of these assumptions supported by the observations of Sangwan (2009) and
honey bees are good biological indicators as they havé&Kumaret al. (2010). Similarly the overall increase in total
magnetic granules in their head, thorax and abdomercarbohydrates in the haemolymph of EMR exposed
which help them in their navigation flight. These magnetic drones was due to decreased activity as also studied by
granules are affected by EMR which gives a good reasorfangwan (2009). The major energy reservoirs of the
to study the effect of EMR on honey bees. Honey beesnsects are the lipids. In present stuiyg estimation of

are one of the most extensively studied species so thabtal lipids in the haemolymph of drorfemellifera

the anatomy and physiology of bees is well known. It is showed an increase in concentration in samples exposed
therefore that the present investigations on the influenceas compared to the control. The activities of different
of cell phone radiations on some biochemical andenzymes like acid, alkaline phosphatase, hexokinase and
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glucose 6 phosphatase decreased in case of exposedof metabolic adaptationd. Biol. Chem. 234: 13504353.
drone as compared to that of control drone which is dueFringes, C.S. and Dunn, R.[L970).A colorimetric method
to decrease activity and confusion amongst drones under fo';fdehtem;]'“a“o_rl‘l_ of tOtt'alATT?GUE?I' “l?a'dtf] F%zeggogq the
the influence of electromagnetic pollution. suffophospho- vanitin reactionm. .. &4in. Fathal. 53: 63-9-.

g P . ... _Greenbeg, B., Bindokos,V.P. and GaugerJ.R. (1981).
The present study concluded that there is definite™ _. logiacal off ; K esion line:
influence of cell phone radiations on the biomolecules Blologiacal e ects o a765-kv ransmission line: Exposures
n p > g and thresholds in honey bee colonkisel ectromagnetics.
as well as on the enzyme activities present in the 5(4). 315.328.
haemolymph of drone. These EMR radiations grosslykumar, N.R., Sangwan,S., SharméPand Badotra,.2010).
interferred with the normal metabolic and physiological Changes in protein profile ofA.mellifera L. worker
processes oA. mellifera. haemolymph after exposure to cell phone radiations.

Entomon., 34(4):253-257.
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