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ABSTRACT

Aim: The aim of the study was to find a suitable lessctalternative to
xylene in the paraffin wax method of tissue prooess

Methods: Twenty albino rats were randomized into two groopden
animals each. One group was fed with normal digtewthe second group
received in addition to the normal diet, 20mg/kgpafeprazole for 7days.
They all had water freely. The second group waerg2ml ethanol to
induce gastric mucosa injury, and sacrificed twarkdater. One group of
the tissues were processed by the paraffin waxatgok while the second
group was processed with replacement of xylene vgitipropyl alcohol.
Sections were stained with haematoxylin and easihexamined.

Results: There was no difference between the xylérgated routine
paraffin wax method and the isopropanol replacemeethod in the
sectioning, staining and diagnosis of the tissoé stomach, liver and
kidney. The isopropanol method was also faster.

Conclusion: xylene in the paraffin wax method should be replaa#th a
less hazardous isopropanol.
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INTRODUCTION '
Xylene, an aromatic hydrocarbon is widely usedhand, toxic eczema of the hands (Engsteim
in industry and medical laboratory as a solvent.a., 1977; Riihimaki, 1978). 2.) Direct exposure
It is used as a clearing agent in Histopathologyt® vapour of xylene causes urticaria-elicitation
to increase the refractive index of tissue. It is aOf erythema and whealing of the skin (Palmer
flammable liquid that requires utmost ecar @nd Rycroft, 1993). 3.) It also causes irritation
during its usage. On exposure, the vapour i9f the eye (Nelsort al., 1943; Hakeet al.,
rapidly absorbed through the lungs and slowly 1981; Uchidaet al., 1993). Xylene is one of the
through the skin. Prolonged exposure to xylendop 30 chemicals produced in the United States
leads to significant amount of solve Of America in terms of volume. It is used as
accumulation in the adipose and muscle tissueSolvent in the rubber, printing and leather
When tissue biopsies are exposed to xylene for Hdustries. It is also used as a thinner for paints
long time, they become brittle. Blood containing cleaning agents and in varnishes. A small
tissue and brain tend to be more brittle in xylene@mount of xylene is also found in airplane fuel
(Avwioro, 2014; Sharada and Malathi, 2014).and gasoline (U.S Department of Health and
Xylene is a combination of the three isomers: Human Services, 1995). Xylene is released from
Ortho, Para and Meta. This combination isindustrial sources, automobile exhaust and
referred to as Xylol (Jacobs@hal., 2003). The ~ consumer products such as cigarette smoke,
hazardous effect of xylene became indisputabl@ints, varnish, rust preventives. The amount of
in the 1970s; many potential substitutes becamexylene in urine can be analysed using techniques
available, some with many if not more hazardssuch ~ as  High  Performance  Liquid
(Rene and Maxim, 2009). Some of the demeritsChromatography and Gas Chromatography
of xylene are as follows: 1.) It is associated with Agency for Toxic substance and disease
vasodilation of the skin of the hand, dryness and3egistry, {1995).
scaling of the area and skin erythema of the
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Routine Xylene Method of Tissue Processing groups were sacrificed' lhr after aqlministering
Tissues for this method must have been fixed in #MI’kg of ethanol by using Orogastric tubes to
fixative of choice such as neutral bufferedinduce ulcer in the gastric walls of the rats. The
formalin. Tissues of 3-5mm in thickness are@nimals were anesthetized with chloroform
passed through a range of dehydrating alcohols, vapour in a chamber. The stomach was
70%, 90% and three or four baths of absolutdmmediately excised. Tissues of stomach, heart,
alcohol. The tissues are cleared in two baths of kKidney and liver were fixed in neutral buffered
xylene and impregnated with molten paraffinformalin.

wax (Cook and Hitchkiss, 1977). The automated
processing takes 22-48hours depending on th
nature of the tissue (Wallington and Drufy,
1980).

Xylene Processing Method

Tissue blocks of 3-5mm thick were dehydrated
in 70% alcohol for 3 hours, 90% alcohol for
3hours, two baths of absolute alcohol for 1 hour

Isopropyl Alcohol Processing Method (IPA) each, two baths of alcohol for 2 hours each.
Isopropyl alcohol is miscible with water, ethanol €leéaring was done in two baths of xylene for 1%
and molten paraffin wax. Therefore, it acts hours each. Impregnation was done in two baths
both as a dehydrant and as a clearing agent iff cell path wax at 56% for three hours each.
the paraffin wax method of tissue processing. It he tissues were embedded in metals moulds on
is used in the manufacture of some agriculturai Nermo Scientific Tek Il embedding centre,
chemicals, some pharmaceuticals, and as Microm EC 350-1 and Microm EC 350-2.

solvent for chlorhexidine, a disinfetta
(Logsdon et al., 2000). The histology

turnaround time is the time in hours from when he fixed i X di
the tissue is received at the reception to whe he Ixe S .'SS?.?T s;S)eplmﬁns wepre processes_nl:?
the result is signed out to the patient (Nogis ermo Scientiic Spin 11Ssue Frocessors

: : 120. The tissues were treated for half hour each
al, 1998). With IPA method of tissue in three baths of 50% alcohol. They were
ransferred into three baths 080/20

thanol/IPA for half hour each and later treated
in three baths of neat Isopropyl alcohol (IPA)
for 1 hour each. The samples were allowed to
MATERIALSAND METHOD drain for 2 hours before they were immersed in

Omeprazole was obtained from the Pharmacy oftWo baths of cell path wax at 56°C for 1%2 hours
University of Benin Teaching Hospital, Benin €ach.

City. The drug was dissolved in distilled water

and administered to the rats in concentrations of,

I PA- Processing M ethod

processing, the processing time for @&ssu
blocks, 3-5mm has been reduced from 22 hour
in xylene conventional method to 9 hours.

; Sectioning
20mg/kg body weight (2mi/kg). The tissue blocks were trimmed at 10um to
Animals expose the surface of the section. The sectioning

The experiments were performed using adultwas done on LEICA RM2125 RTS at 3-5um,

albino rats of either sex weighing 150 to 200g, floated on  Raymond A Lamb Circular Paraffin

acclimatized for two weeks in the Animal House S€ction mounting bath about 45°C and dried on
of the Department of Anatomy, University of & histology hotplate at 58°C

Benin, Benin City, fed with standard pellet diet .

(Bendel Feeds and Flour Mill tunted, Ewu, St&ning

L he slides were stained with heamatoxylin and
Nigeria) and. allowed free access to water. The . . )
also received human care in accordance with th&S" (H&E) as prescribed by Avwioro (2014).

. . e he sections were dewaxed, hydrated and
international guidelines (NRCNA, 2011). stained in Erlich’s heamatoxylin for 15minuttes.

They were rinsed in water, differentiated in 1%

Ethanol-Induced Ulcer Experiment HCI in 70% alcohol for 1minute, rinsed and

Rats were randomly assigned to two groupsb . )
_ : lued in tap water for 10minutes. They were
(n=10 per group). The rats in group one Werecounterstained with 1% eosin for 2 minutes,

given 2ml/kg of the Omeprazole while rats in )
nd : g rinsed in water, dehydrated, cleared and
2" group were given 2ml/kg of distilled water mounted (Avwioro, 2014).

for 7days (Noraet al., 2016). Rats in the two
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RESULTS ulcerations in all animals in test group as
The gross appearance of the gastric mucosa incompared with omeprazole group. The H&E
the test group revealed severe lesions while ratstaining reactions of the xylene processed tissue
pre- treated with 2ml/kg omeprazole (20mg/kg)were not different from the IPA processed
had their stomach protected. The tissue. The ease of sectioning was much better
histopathological  results showed severe in IPA treated slides.

MACROSOCOPY
Gross Appearance of Mucosal Gastric L esions

B

Fig 1a: Mucosal gastric  Fig 1b: Mucosal gastric  Fig 2a: Omeprazole Fig 2b: Omeprazole

lesions in test group lesions in test group treated group treated group
MICROSCOPY

OMEPRAZOLE TREATED RATECTIONS
rI.‘s_oprop I AIcohoI Paraffln Wax Method

F|g3aSmaII intestine: Flg 3b K|dney Engorged Flg 3c: Liver: Fresh Flg 3d Kldney Normal
Mild tissue edema blood vessels, fresh parenchymal hemorrhage histology
interstitial haemorrhage

X‘Xlege -Paraffin Wax Method -

F|g 4a: Small intestine: i 4b: Kidney: Engorged Fig 4c: Liver: Fresh Flg 4d Kldney Normal
Mild tissue edema blood vessels, fresh parenchymal hemorrhage histology
interstitial haemorrhage

76



ADEDIRAN AND IBIKUNLE ISOPROPANOL TISSUE PROCESSING

MICROSCOPY
Isopropyl Alcohol-Paraffin Wax Method
T aseteal -t

=W

_ B e B o
Fig 5a Gastric: Extensive Fig 5b: Small intenstine: Fig Fig 5d: Liver:
ulceration, hemorrhage and edema with some scantytubular necrosis, fresh Balconing degeneration
dense infiltration by mixed inflammation interstitial hemorrhage

inflammatory cells

Fig 5e: Stomach: Extensive  Fig 5f: Small intestine: Fig 5¢: Live: Some
ulceration of the epithelium Tissue edema, No fresh haemorrhage with
with mixed inflammatory ulceration the liver parenchymal

iy e e W TN Al LR i TR P .
Fig 6a: Gastric: Extensive Fig 6b: Small intenstine: Fig 6c¢: Kidney: acute Fig 6d: Liver:
ulceration, hemorrhage and edema with some scanty tubular necrosis, fresh Balconing degeneration
dense infiltration by mixed inflammation interstitial hemorrhage
inflammatory cells

ig 6e: Stomach: Extensive Fig 6f: Small intestine: Fi 60: Liver: oe

ulceration of the epithelium with Tissue edema, No fresh haemorrhage with
mixed inflammatory ulceration the liver parenchymal
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DISCUSSION Engstram K, Husman K, Riimhimaki V (1977).

Most histopathology laboratories in Nigeria still Pércutaneous Absorption of m-Xylene in Man.
employ the xylene method of tissue processinglnt' Arch. Occup. Environ Health (39):81-89.

despite the demerits and hazards involved in it$, . ~| R Stewart RD. Wu A (1981). P-

use. Isopropanol gives a better turn-around t'meXerne development of a biological standard for

The staining and sectioning in IPA_ paraffin e industrial worker. Report to the National
processed tissue are comparable with the Xylengn]stitute of Occuoational Safety and Health.

method in all details. Diagnosis of gastric .. . . :
extensive ulceration, edema with scant |_nC|nnat|_ by the _Med|cal College  of
insconsin, Inc, Milwaukee WI. PB-82-

inflammation of small intestine, acute tubular
necrosis of the kidney and ballognin 152844.
degeneration in liver were all exemplified in
both methods of processing. There was
reduction in turn-around time. The staining and

ease of sectioning increased significantly jacobson GA, Mclean S (2003). Biological
p<0.01. The result of this work is in tandem nonitoring of Low Level Occupational Xylene

with the previous authors who confirmed that pyposyure and the Role of Recent Exposure. Ann
isopropanol can serve as an alternative clearlng)ccup Hyg. 47(4):331-336.

agent in place of xylene. Andrew Betting,
(2011) found isopropanol as a pa#nt Jim S (2007). Xylene-free Tissue Processing-
alternative to xylene with a limited number of An evaluation of routine use. Royal Victoria

quality H&E slides produced showing no |nfirmary, Biopsy Laboratory Histopathology
significant objective or subjective differences to

the xylene processed materials. Rene andogsdo JE, Loke RA (2000). Isopropyl
Maxim, (2009) confirmed that isopropanol Alcohol. Kirk- othmer encyclopedia of

alone or mixed with molten paraffin is a chemical. Wiley online library.

technically  acceptable and  cost-effecti

substitute  for  xylene. Geoffrey Roll, a Nelson KW, Ege JF, Ross M (1943). Sensory
histology consultant to Leica biopsy stemsresponse to certain Industrial Solvent Vapours. J
confirmed on his unpublished work that Ind Hyg Toxicol. (25):282-285.

isopropanol can be used instead of xylene _ ]
especially at higher wax temperatures Nora U, Raymond 10, Dickson OU, Blessing
EO, Ezekiel EU (2016). Acute and Sub-Acute

toxicological evaluation of aqueous leaf extract
of Nauclea latitolia (Rubiaceae) in Albino Rats.
European journal of medical plants. 12(2) 1-10

Geoffrey R (2016). An introduction to specimen
Brocessing. Geoffrey. R@ leica biopsystems.com

CONCLUSION
In view of the better turn-around time, less
hazardous effects of IPA method and precise

diagnosis, it is strongly recommend that the Novis DA, Zarbo RJ, Saladimo AJ (1998). Inter

xylene method of tissue processing be replacednstitutional comparison of surgical  biopsy
with isopropanol. diagnosis. Turnaround time, a college of

American pathological Q-probes study of 5384
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