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ABSTRACT

This study evaluates the rate of bone decalcificatt varying temperatures, decalcification fluidd afluid
concentrations. A decalcification methodology wesmted using modern household microwave oven telate
the decalcification rate of rabbit compact bone gamBone biopsy was obtained from a rabbit limidl dixed
immediately for 24hrs in 10% formalin. Traditiordgcalcification was carried out at room tempera{&®€) with
5% Jenkins fluid (JK) and 5% Gooding and Stewa)&uid as controls. Microwave oven decalcificatiwith 5%
JK and 7% JK, as well as 5% GS and 10% GS servéteassts at 36, 4F°and 50C in microwave oven. Results
showed that at 3C€, 5%-GS and 10%-GS as well as 5%-JK and 7%-JKepted a decalcifying time of
11hrs:30mins and 10hrs:30mins as well as 15hrsi@tmis respectively. At 4C, a decalcifying time of 8hrs,
6hrs:30mins, 10hrs:30mins and 12hrs were recordethé respective concentrations of decalcifyingdfl Also, at
50°C, the decalcifying times were 6hrs, 5hrs, and :30rsins and 8hrs respectively. The observed difiezs
between RT and microwave oven decalcification wgsificant while the rate between the two decalaifyfluid
were not. Our findings further encourage the usmicfowave oven for bone decalcification.
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INTRODUCTION

Histologically, bone and bone-containing specimares inherently difficult tissues to work with (Jake et al.,
1999). Specifically, routine bone decalcificati@guires long period of time and has been a maj@rdmt to many
types of morphological studies (Keithleyal., 2000). In fact, literature has it that prolongetipds of exposure to
decalcifying fluids cause tissue swelling and higsis to the bone matrix (Pitet al., 2007).

Similarly, problems arise in cutting sections ohbanarrow for biopsy specimens, bone tumour sampleopsies
of metastases to the bone because of the intimateine of hard tissues (bone) and soft tissue (avarifat, or
neoplastic tissue) which has resulted in long titreitional demineralization process to soften bdmefore
sectioning (Janneket al., 1999). Consequently, several attempts have beele twaaccelerate the decalcification
process and this gave rise to the histologicalofis$gboratory microwaves (Mayers, 1970).

Since then, microwaves have become widely usedistolbgy laboratories for fixation, decalcificatioand
processing (Marr and Wong, 2009). This study tleeefintends to use household microwave oven terchitte the
rates of bone decalcifications at varying tempeetind concentration of decalcifying fluid as isfgeculated, that
household microwave oven can be used to speedeupate of bone decalcification, since it operatks & the
laboratory microwave, but has no thermo-regulator.
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MATERIALSAND METHODS

Study Area: The study was conducted at the histopathology Etboy, department of Medical Laboratory Science,
Ambrose Alli University and University of Benin Telsing Hospital (UBTH), Edo State, Nigeria.

Sample Size: The total sample of 14 pieces of Rabbit bones vsasl L2 pieces for room temperature decalcification
and 12 Pieces for the main project work microwaseattification.

Study Design: This is a study with pieces of bone samples from ghaft of the limb of a Rabbit and fixed
immediately for 24hrs in 10% formalin. The bone p#m were cut into smaller sizes with a saw afténadrs
fixation and the pieces of compact bone were fiaédr cutting. It was rinsed in distilled water amdnsferred to
70% alcohol before decalcification. It was propelabeled. Decalcification was performed using dédfe
concentrations of Jenkins (JK) fluid and Gooding &tewart’s (GS) fluid at different range of temgteres using a
modern house hold microwave oven. Prior to the cemzament of the test decalcification proceduresprerol
decalcification procedure was conducted at roonptgature with 5% Jenkins fluid and 5% Gooding ateh@rts.

Study Materials and Equipment: The study materials and equipments used for thidysincludes a house hold
microwave oven, dissecting set, thermometer, sptaditic container, universal bottle, test tubeg; aad red litmus
paper.

Room Temperature Decalcification Procedure: The pieces of tissue were suspended in a univems#hiner
containing 5% JK and 5% GS. The decalcifying fluidsre changed once daily until decalcification wampleted.
The bone tissue were rinsed in distilled water adsferred to 70% alcohol before suspending ishfidecalcifying
fluid. The chemical method of testing for end pahitdecalcification was carried out daily to evatuthe progress
of decalcification until decalcification is compdet After decalcification was completed, the boissues were
rinsed in distilled water and transferred to 70%ohbl.

Microwave Decalcification Procedure: The microwave oven is operated at different powet time. The power
ranges from pl10-p100 and thermometer was usedteondi@e the temperature at each power (p). At pguiel,
p20, p30, the temperatures were determined to %@, 30PC and 56C respectively.

The decalcification were carried out as followsedeis of the bone tissues were suspended in 5%02dJK and

5% and 10% GS respectively. It was microwave 4€30r 1hour intervals until decalcification is colaed. The

chemical method of checking end point of decalatfien was carried out at 1hour intervals to evauhe progress
of decalcification. The bone tissues were rinsedigtilled water and transferred to 70% alcohoémftach 1hour
interval of decalcification. The washed bone tissueere suspended in fresh decalcifying fluid atheabour

intervals. The same processes were carried out3#ittand 10% JK and GS fluids at’@0and 56C respectively.
After the decalcification has been completed, issues were rinsed in water and transferred to &@#hol.

Data analysis. The time of bone decalcifications were recorded floe different temperature, fluid and
concentrations employed. The data were then s@gjetct statistical analysis (SPSS) and presentel sifbple
descriptive statistic and the student t test wabpmed (p<0.05).

RESULTS

Decalcification Rate: Table 1 shows the comparism between bone decatidh rate at different concentration of
Jenkins fluid and Gooding and Stewart fluid andifierent temperatures. It was observed that atnréemperature
(control, 28C), 5% GS fluid presented a decalcfying time of Hr8Q(5days) while 5% JK presented a decalcifying
time of 168hrs(7days).

At 30°C, 5% GS, 10% GS, 5% JK and 7% JK presents a di@agctime of 11hrs:30mins, 10hrs:30mins, 15hrs
and 13hrs while at 4C, were 8hrs, 6hrs:30mins, 10hrs:30mins and 12bspectively. Also, at 3C, the
decalcifying times were 6hrs, 5hrs, 9hrs: 30mird 8rs respectively.

The observed changes in bone decalcifying time éetvthe two fluid was faster in G&S fluid. Similgrincreased
temperature were observed also to increase ratéecdlcification. In other words, as temperaturerdases,
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decalcification time become faster.This was obsknve both fluids. However, an increase in concditnaof
decalcifying fluid brought about a decrease in tEfyeng time on each fluid.

Comperatively 5% GS was observed to be faster 834K at both temperatures. The differences wetedsn,
48hrs in normal room temperature, 4hrs dc3@hrs at 4% and 3hrs at 56 and these diference in time were not
statistically significant. Similarly, 10% GS contetion was observed to be faster in decalcificatime than 7%
JK and these differences where between 48hrs imalaroom temperature, 3hrs at’804hrs at 4% and 3hrs at
50°c which is not statistically significant.

Comparatively 5% GS and 5% JK in microwave defialtion were observed to be faster than RT defieddion.
The differences were 108:30mins, 112hrs and 11#ms% GS at 3tC, 40C and 58C respectively while 153hrs,
156hrs and 159hrs:30mins for 5% JK al@04PC and 56C respectively which is statistically significant.

Table 1: The comparism between bone decalcification rate at different concentration of Jenkinsfluid and
Gooding and Stewart fluid and at different temperatures.

Temperature Concentration/ Time (hours/mins) Concentration/ Time (hours/mins)
S 5% G&S 10% G& S 5% JK 7% JK
RT 120hrs(5days) - 168hrs(7days) -
30°C MW 11hrs:30mins 10hrs:30min 15hrs 13hrs:30min
40°C MW 8hrs 6hrs:30mins 12hrs 10hrs:30min
50°C MW 6hrs Shrs 9hrs:30mins 8hrs

MW = microwave, RT= Room temperature, GS= Goodind &tewart fluid, JK= Jenkins fluid, Hrs= Hours anel
Not conducted at room temperature.

DISCUSSION

A comparative analysis shows that microwave defigdtion was faster and in line with Piteti al., (2007); Ekuni

et al., (2006); Lillie, (1948) and Russell, (1963) who oejed that bone decalcification was accelerated by
microwave treatment and that the periodic manual esen mechanical agitation, materially speeds the
decalcification process while greatly increasing thtation of tissue blocks in the decalcifyingidiat 1-rev/min
also increases the rate of decalcifications. SigileRichmanet al., (1947) and Willis, (2002) supported these
assertions based on the fact that increase in tatupe, non-ionizing radiation agitation and the@sure of
calcified tissue specimens to microwave energyctsfehe entire specimen instantaneously and sinedtasly,
facilitating the exchange of solutions and acceiegahe reaction rate due to internal heat.

Our result also suggests that type of decalciffinigl affects the rate of decalcification as JK a8 fluid at room
temperature gave different decalcification ratdsisTs in line with the study of Ochi and Kpchatka008), who
reported a decalcification rate 2 — 7 days for @8d that of Jenkins and Keren (2011) who reported a
decalcification rate of 4 — 10 days for JK. Simildifferences were observed for the decalcificatiate in
microwave oven as cited by Guntz and English, (204&/ho stated that microwave decreases the ovamatlessing
time for bone decalcification. However, GS fluid this study presented a faster decalcification thtn the
microwave induced decalcification rate reported3umntz and English; probably dues to differencethensource of
bone samples.

Comparatively, the decalcification rate becameefass temperature increased and this is in line @irleton,
(1979) and Tinlinget al., (1992), who reported that increased temperatucel@aates many chemical reactions,
including decalcification and that the microwavénances the rate of demineralization process usigldifying
fluid at a setting temperature.

Meanwhile, the comparative differences in the defiehtion rates following variations in fluid coestrations
indicated that decalcification is faster as conaitins increases and this is in line with repdnysBrainet al.,
(1966) who says that the higher the concentratiaciol used, the faster the rate of decalcificatibtissue.

Anthonio Research Center © 2012 65 BanktlBAIR; 1(2): 63-67



Our finding therefore, encourages the use of mienmvoven for moderated temperature variations aideg
moderated increases in fluid concentration in otddrasten the decalcification rate of bone samflbs will also

reduce the prolonged exposure of such tissuesetadmaging effects of decalcifying fluids as wellmeventing
the attendant architectural tissue distortions.
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