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ABSTRACT

This study was designed to evaluate the effeceoltifying fluid types on bone tissue architectane its staining
properties following decalcification at varying tperatures. A decalcification methodology using Guajdand
Stewards (GS) fluid, and Jenkings fluid (JK), andmadern household microwave oven to accelerate the
decalcification rate of bone tissue samples, wastad for microscopic investigations at room terapee, 36C,
40°C, and 56C respectively. Bone biopsy was obtained from aitablimb and fixed immediately for 24hrs in
10% formalin. The result showed that micrograplmnfrbone tissue sections decalcified with 5% GS euries|
excellent histological architecture when compareith whose decalcified with 5% JK at %D while 5% JK
presented good histological architecture when coetbaith those decalcified with 5% GS at’@Bevere cyto-
architectural distortion was observed for boneutissdecalcified with 5% GS at%D) while bone tissues decalcified
with 5% JK at 56C, presented cyto-architectural distortions thatewewever, not as severe as those of 5% GS at
50°C. Our findings suggest therefore, that decaldifiva with 5% GS at 3T, comparatively gives optimal
histological results and preserves the tissueg’'diaming properties.
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INTRODUCTION

The choice of decalcifying agents used in histolégydecalcification of tissue has been a diffiagkue to deal
with as some agents remove the calcium ions comlplahd rapidly causing adverse effects on thedissstaining
characteristics and histological architecture (Siagfj al., 2012). However, the effects of decalcifying ageois
tissue architectures, its staining characteristicsl decalcification rate, had remained importantampeters
influencing the choice of decalcifying solutions.

Meanwhile, bone and bone-containing specimens aheréntly difficult tissues to work with as traditial
decalcifications requires long periods of time iegdo hydrolysis of bone matrix(Jannedteal., 1999; Pitolet al.,
2007 and Lillieet. al., 1951). This time lag is detrimental to bone tessworphology and delay in diagnostic results
in clinical settings (Madden and Hansem, 1997 aadt@h, 1979). Sequel to this development, sevatt@mpts
have been made to select the best decalcifying fimd induce the decalcification process to produggmum
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effects on the morphology of the tissues after idd@zation. One of the attempt to remedy this attan was the use

of temperature variations as literature has it tihatease in temperature accelerates many chemgeakions
including decalcification. But greater temperatatevation (50-68C) has been observed to be deleterious to tissue
morphology (Weganet al., 1993; Pitolet al., 2007 and Carlton, 1979).1t is this temperatuneceons that led to the
laboratory use of microwave oven which can be maatpd to produce different ranges of temperaturesder to
accelerate decalcification rate but with minimurfeefs on tissue morphology after the decalcifiagfibayer’s,
1970; Mar and Wong, 2009; Guntz and English, 28dd Pitolet al., 2007). So far, microwave has been used in
histology laboratories for fixation, decalcificatiand tissue processing (Mar and Wong, 2009).

This study therefore, was designed to evaluateetfeet of decalcifying fluid types on bone tissuehitecture and
its staining properties following decalcificatioh\earying temperatures with Golding and StewardS)(€@uid and
Jenkings fluid (JK).

MATERIALSAND METHODS

Location of Study: This study was conducted in the Histopathology katmy of the Department of Medical
Laboratory Science, Ambrose Alli University, Ekpanizdo State, Nigeria, and the University of Benigadhing
Hospital (UBTH), Benin-City, Edo, State Nigeria.

Bone Samples: 6 pieces bone tissues obtained from a rabbit’s,liwdre used for this study and were subdivided
into two groups (A and B) of 3 pieces each for t@fieation with 5% GS and 5% JK at varying temgaras.

Resear ch Design: The bone tissues were fixed for 24 hours in 10%n#&din after cutting them into smaller sizes. It
was then rinsed in distilled water and transferid 70% alcohol before decalcification. Decalation was
performed using 5% GS and 5% JK at different tewmipees (Room temperature,’8) 40C, and 56C) with the
aid of a modern household microwave oven.

Room Temperature Decalcification Procedure: Bone tissues were suspended in a universal contedmegaining
5% JK and 5% GS. The decalcifying fluids were cleghgnce daily until decalcification was completéde bone
tissues were rinsed in distilled water and tramsfitto 70% alcohol before suspending in fresh adgaig fluid.
The chemical method of testing for end point ofaleification was carried out daily to evaluate fivegress of
decalcification until decalcification is completeifiter decalcification was completed, the boneugsswere rinsed
in distilled water and transferred to 70% alcohol.

Microwave Decalcification Procedure: The microwave oven was operated at different paamertime. The power
ranges from p10-p100 and thermometer was usedtéondi@e the temperature at each power (p). At pauiel,
p20, p30, the temperatures were determined to @, 30PC and 56C respectively.

RESULTS

Group A: Microwave oven decalcification using 5% d@ing and Stewart fluid (GS) at %0, 40C and 56C
respectively as shown in plate 1-3. Micrographsnftmone tissue sections decalcified with 5% GS &€3howed
very good staining qualities and presented distimstological features that were comparably thet [(Bkate 1),
while bone tissues decalcified with 5% GS al@8howed poor staining qualities but presented abhistological
features that were also distinct (Plate 2). Howebene tissues decalcified with 5% GS alG@resented severe
cyto-architectural tissue distortions (Plate 3).

Group B: Microwave oven decalcification using 5%kias’ fluid (JK) at 38C, 40C and 58C respectively as
shown in plate 4-6. Micrographs from bone tissugtises decalcified with 5% JK at 3D (Plate 4) and 5% JK at
40°C (Plate 5) showed good staining qualities andepries! distinct histological features, However, btissues
decalcified with 5% JK at 8C presented mild cyto-architectural tissue disooi (Plate 6).Generally, the observed
histological variations were temperature and défyatg fluid-type dependent.
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Plate 1: Compact Bone Section (3% GS at 30c; HEE z400) presents the best histological features that are distinet with very
good staining quality showing matured osteon with harvesian canal, osteocyte and blood vessels (A) as well as Young
osteon (B}, resolving oteon (C), Veolkman's canal (D), osteon lamella (E}, lacunae containing osteocyte and empty space
occupied with extracellular fhuds (F), empty lacunae (G) and cement ines (H). Each of the features are indicated with arrow

Plate 2: Compact Bone Section (3% G5 at 400C; H&E x400) presents  Plate 3: Compact Bone Section (3% GS at 300C; H&E x400)
nommal histological features that distinct with poor staining quality.  presents total destruction of the tissue architecture.

Plate 4: Compact Bone Section (% JK at 300C; HAEx400)  Plate 3: Compact Bone Section (3% JK at 400C; H&E xd00) - Plate 6: Compact Bone Section (3% JK at 300C; H&E 1400)
presents nomal histological featu(es that are distinet w1th presents nomal histalogical feahnes that are distinct with presents destruction of the tissue architecture with some
goad staining quality. good staining quality. features seen.
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DISCUSSION

This result of this study for 5% JK and 5% GS dlG3Gand 5% GS and 5% JK at’@) is in line with the report of
Guntz and English, (2011) who conducted microwaweebdecalcification with formic acid at 4D and reported no
adverse effects on tissue architecture. Similatifigs were also reported by Pitol et al. (2007) ket and Wong
(2009) who conducted microwave bone decalcificatibB7C (which is within the range of 40)and reported no
adverse effect on the tissue histology and staiolregacteristics.

Meanwhile the report by Jamet al., (1993) supports the fact that temperature inceeapeto 68C accelerated
EDTA decalcification without the risk of macerationlike the observation this study for decalcificatwith 5%
JK and 5% GS at 5@, suggesting that temperature effects on tissugagldecalcification, varies with the type of
decalcifying fluid.

Similarly, the assertion by Jamaet al., (1993), might explain the comparative differencetlie histological
observations for 5% JK and 5% GS af@G@nd 46C as bone tissue decalcification with 5% GS &C3presented
the best histological architecture than 5% JK atC30while 5% JK at 4%C presented the best histological
architecture than 5% GS at’@

Our findings suggest therefore, that decalcificatidth 5% GS at 3, comparatively gives optimal histological
results and preserves the tissues’ best stainitenpals.
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