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ABSTRACT

This study was designed to determine the stainotgrials of aqueous extract GeratoniaSiliqua bark adapted
for the first time as a counter stain in Haematioxgind Eosin staining reaction. The staining solutivas used to
stain liver, lung and kidney sections. Phytocheing@aeening of the extract revealed the presencéamfin
(hennatonic acid or Lawsone), while results ofgtening reactions showed thagératonia siliquaat a low pH, has
intense staining qualities, confirming further ththe effectiveness of a stain is influenced by fgt¢ of its
environment.
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INTRODUCTION

Ceratonia siliqua commonly known as the Carob tree and St. Joheadh is a species of flowering evergreen
shrub or tree in the pea familjgabaceae The tree grows up to 10 metres (33 ft) tall. dt native to the
Mediterranean region including Southern Europe tiNon Africa, the larger Mediterranean islands, lteeant and
Middle-East of Western Asia into Iran and the Cgrialands and Macaronesia (Battle and Tous, 199i&) widely
cultivated for its edible legume beans, and asraarmental tree in gardens, it has a thick trunkeitown rough
bark and sturdy branches (Missbethal., 1996). The seeds, also knownlasust beansare used as animal feed.
They are also the source of locust bean gum, &eahing agent used in numerous processed foods lfUilhet al.,
2006). The fruit contains leucodelphinidin, a caleas chemical compound, tannins (in leaves anki) bgalactan,
pentosan, (in seeds), mucilage and starch (Turnéulbl., 2006). Extracts of leaves and bark have been
recommended for the treatment of syphilis and vealediseases, and seems to have a soothing effespilepsy
(Turnbull et al.,2006).

On the other hand, a dye is a coloured substaratehtts an affinity to the substrate to which ibé&ng applied
(Zollinger, 2003). The greatest source of dyesbeen from the plant kingdom, notably roots, berriesk, leaves
and wood, but only a few have ever been used comanercial scale. There are two types of dyes: ahtlyes-
obtained from natural sources, and synthetic dpesduced through chemical reactions (Carletbral., 1976).
Several natural dyes are used in histology, higotstry, and histopathology. In fact the most int@or and
commonly used histological dyes, is haematoxylimatural dye produced from the logwood, and Haery&ta

campechianum with Eosin (in combination), are ufeedhe demonstration of general tissue struct@fasvioro,

2002).
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However, some synthetic dyes have been known tgsecaome hazards to human and animal health and have
therefore been withdrawn. Also, synthetic dyesinceeasingly becoming expensive and are no longgriwthe
reach of many small laboratories in developing ¢toes. In addition, some synthetic dyes are nofrenmentally
friendly (Sewekow, 1988; Eorat al.,2001). It is for these reasons that an alternaticbkeaper and bio-friendly
natural dye extracted fro@eratonia siliquais been sort as a potential natural histologigal

MATERIALSAND METHODS

Substance collection: Fresh bark o€eratonia siliquawere collected from one of the carob trees in @olOtukpo
Local Government Area of Benue State, Nigeria, anthenticated by a botanist in the department aoarho
Ambrose Alli University, Ekpoma, Edo State, Nigeria

Substance preparation: They were rinsed in several changes of distilletewand drained. The bark were cut into
tiny bits of about 1cm in diameter and dried inapen air for 72 hours. About 3 kg of the bark wasaeted by
boiling with 1 liter of water and allowed to stafmt 24h. The extract was filtered three times usigatman’s
Number one filter paper.

Preparation of sections: 3 human tissues, 3mm thick, were obtained fromlite, lungs and kidney at post
mortem. They were fixed in 10% formol saline forhgsl and processed for paraffin wax embedding with t
automatic tissue processor (SAKURA FINETECH, Netmats) by dehydrating through 70%, 90%, 95% and two
changes of absolute ethanol for 90 min each. Gigasias achieved through changes of xylene twicévforhours
each, infiltrating through two changes of paraffiax at 70°C and embedded in paraffin wax. Sectioar® cut at
3im with the rotary microtome (SAKURA FINE TECH, Netitands) and attached to slides and dried at 66fC f

45 min.

Staining M ethods: Sections were dewaxed in 2 changes of xylene fonirfites each, hydrated through graded
solutions of 100, 95% and 70% alcohol, and thesednwith water. It was stained with Harris haemglioxfor 5
minutes, rinsed in water and differentiated in 1étdaalcohol for 2 to 60 seconds. The sections viduved in
running tap water and later stained w@hratoniasiliqua’s extract for 2-60 minutes. Sections were finallysed in
water, dehydrated in grades of alcohol (70%, 808%p @nd absolute), cleared in xylene, air-dried modnted with
dibuthylphthalate propylene xylene (DPX).

RESULTS

Extraction was completed within 24h. This gave ddish brown colour. The sections were compared with
haematoxylin and eosin techniq@eratoniaSiliquabark extract stained collagen fibres, red blodts @nd muscle
fibres light-brown within 15 min. Haematoxylin anfosin (H&E) stained tissue sections presented nlorma
cytoarchitectural features characteristic for H &tRined tissues, while haematoxyind Ceratonia Siliqua’sbark
extract (H& Ceratonia Siliqua’sbark extract) stained tissue sections presented @doarchitectural distinctions
(see figures 1A & B, 2A & B, and 3A & B).

Figure 1(A and B): Control section of human liveli&E x100) showing normal characteristics of Haerglio
and Eosin stain (3A), and a section of human I{e& Ceratonia Siliqua’dark extract x100) showing poor
cytoarchitectural distinction (3B).
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Figure 2 (A&B): Control section of Human Lung (H&HA.00) showing normal tissue architecture (3A) and a
section of human lungs (H &etatoniasiliqua’s bark extract x100) showing poor cytoarchitectaliatinction (3B).

Figure 3 (A&B): Control section of human Kidney (H8100) showing normal characteristics of Haemdtoxy
and Eosin stain (3A) and a section of human Kidii8 Cetatoniasiliqua’s bark extract x100 showing poor
cytoarchitectural distinction (3B)

DISCUSSION

Cellular structures are selectively stained by owasinatural and synthetic dyes. Some requires dioaton of

stains to demonstrate the presence of tissue stasctAvailable literature reveals that the pHustafacidity or
alkalinity) of a dye as well as the use of a motdaffects the efficacy of some stains (Hoffman &adiknecht,
1999). Our findings orC. siliqua bark extract show however, that the use of potassiurmiaium alum as a
mordant was not necessary because even simpleusjseltions stained the tissues. This is unlikstrdges used
in histochemistry, for example, haematoxylin, whistirst oxidized to haematein and mordanted kefocan be
used as a stain for tissues. In fact, Elbadawi §19%d stressed the need for the use of mordanteritain

histochemical reactions and states that for theofidéerhoeff's iron haematoxylin as stain for eladtbres, ferric

chloride use as a mordant was necessary.

Furthermore, Hoffman and Bauknecht (1999) had oleskthat the ionic strength and pH of staining sohs often
affect staining reactions. This however, was nateoed withC. siliqua bark extract, as it stained at neutral,
alkaline, and acidic media; though with a decreagbe quality of staining in the alkaline regidn.fact, there are
other natural and synthetic dyes, which do notireghe addition of an acid or a base. Eosin, coniynosed as a
counterstain for haematoxylin, is a typical exampiesuch a stain. Nevertheless, Vickerstaff (19®4¥taining
eosinophils with congo red, states that ionic gitlerinfluences the staining reaction between suiphacid groups
of the dye and the basic groups of the eosinophitgles.

According to Horobin, (2002), acidic dyese anionic and will stain cationic or basic groupdissues such as

amino groups. Such dyes are mostly used to staiteips in the cytoplasm and connective tissuesthenother
hand, basic dyeare cationic and stain anionic or acidic matergalsh as carboxylates, sulphates (many complex
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carbohydrates are sulphated) and phosphates (garticthe phosphates in nucleic acids). Such bawés are used
as nuclear stains and stains cytoplasmic carbawylgs.

From the foregoing therefore, it is obvious tRatsiliquaas a dye, can be said to posses some histologgdaing
qualities and can therefore, be useful in histapatfical investigations.
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