Journal of Natural Sciences Research www.iiste.org
ISSN 2224-3186 (Paper) ISSN 2225-0921 (Online) J LN}
Vol.3, No.8, 2013 ||S E

Stomach Histopathologic and Ulcer ogenic Potentials of Tea

Beverage

E.O. JIMMY', A. B. ADELAIYE? |. UMOH®, E.|. BASSEY, AND E. O. EKWERE
'Department of Physiology Faculty of Basic MediceiéBces University of Uyo, Akwa Ibom State, Nigeria
“Department of Physiology, Ahmadu Bello Universifgria Kaduna State, Nigeria.
%4Department of Human Anatomy, Faculty of Basic MadlBciences, University of Uyo, Akwa Ibom State,
Nigeria
*Department of Anatomy, Faculty of Medical Scientesversity of Jos, Plateau State, Nigeria

ABSTRACT

Sixty four (64) albino rats were studied for possibistopathologic and ulcerogenic potentials qftan tea for
the period of twenty eight days (28). The ulcematmf the lumen of the stomach counted as ulcertpoin
increased considerably within the 28 days durapamticularly 7-21 days.

There were marked histologic changes as evidemc#twidegeneration of gastric glands and cellstolless of
mucus such which were not found in the controlssoAlhe gastric pits were grossly dilated in 75%haf
animals fed with Lipton tea while 15% had mild ar dilations of the gastric pits. Some of the ditbpits were
filled with mucus absent in controls without Lipttea.

The oxyntic or parietal cells showed pale cytoplaantontrast to eosinophilic staining affinity irordrols.
Particularly prominent was the decreases in thebmunof parietal cells, however such cells still ntained
normal large rounded morphology with round nuchkeiing nucleoli as in controls.

Few mucus cells were observed in the clusteredusfus gland or mucuous neck cells as against masyalf
cells in controls. However the morphology and bésadtion of the cells nuclei and basophilic stagnaffinity
were as in controls.

It is concluded that Lipton tea has the tendenapaidicing gastric ulcer, achlorhydria and pernisiamaemia.
Keywords. Lipton tea, Gastric, histopathology, ulceroggmitentials,

Introduction

The stomach is a muscular sac structurally shapel Its position is varied with height, it is tieal in
tall people and horizontal in those who are shiinere are four regions in the stomach; the cardiehwis the
orifice of the eosaphagus, the fundus which is dsimped and the body both which are responsibléotmt
storage due to their arrangement and contracti®agdin, 2004, Oyebola, 2002. There is the antruriciw
forms the caudal region of the stomach. It istigiothe antral contraction that the chyme is thghbyimixed,
the contraction is also responsible for gastric tymg, Guyton and Hall 2006. The pylorus regionthé
stomach function in regulating the amount of engrihe duodenum such that food entering is orddrhe
motor function is controlled by the enteric nervaystem via the parasympathetic and sympatheticeser
impacted by the myenteric and submucosal plexuBes.enteric system also control the secretory fanst
initiated by the presence of food, smell or sigltick mainly involve the motility and the inducemagitthe
peristalsis wave heightened particularly at thikespotentials. The secretory function is alsated to the
release of gastrin from the antrum and the ingiatf contraction and the subsequent secretior timding of
this hormone to the receptors on the parietal déelthe gastric glands particularly in the relea$édcl. The
major metabolism in the stomach is that of proteith the actions of Hcl on pepsinogen and thateggin on
the protein for amino acid formation. Part of fla¢ metabolism also occur in the stomach by thé@aabf
lingual lipase, but the stomach inhibits the atyivof alpha-amylase or starch metabolism through Hc
inactivation properties, Oyebola 2002. The mucosfthe mucus gland, pepsinogen from chief cellzyees
and acid presence in the stomach apart from aidingigestion also protect the stomach based on the
concentration released at each stimulation padituthe Hcl release which at higher concentratimuld injure
the stomach leading to ulceration; gastric ulceichScould also result from high concentration dé liiom the
duodenum due to increase presence of fat and siiiml by cholecystokinin (CCK). Other injuries thet
stomach could be due to gastritis caused by batterfiection, toxins, chemicals, intubations duriggstric
aspiration in peptic ulcer patients, during op@mis in gastrectomy. Drugs such as aspirin angrden could
also caused injury to the stomach (Aguwa 2002).fdbd that is eaten could also injure the stomatiqularly
those with high acidic contents. Certain chemigaf®od could also damage the stomach and itigsattea that
the study was initiated. Some herb form part offduel eaten and also as drugs and of intereseififton tea
the most globally consumed tea beverage foundesirbVhomas Lipton in 1850 as he was bent to mals th
beverage available to all which was exclusively tfog rich. Tea is mostly consumed as break fakeeitith
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milk, sugar, bread, biscuit etc or without. A cujpt@a is said to contain 10-50mg of caffeine assed with
wakefulness or alert energy, gastric secretionerPet al, 2001. Apart from caffeine, there is faneatchins,
flavonoid, antioxidant in tea associated with bqgolptection eg. against cancer etc and enhancenfent o
metabolism Hitrata, 2004, Huxley, 2003. There ipnmper documentation of the actual effects of diiptea as
regards the direct effect(s) on the stomach. It tiesefore necessary to study the likely ulcerogeamd
histopathologic potentials of this beverage in vigiwhe increase prevalence of peptic ulcer whimmes causes
are still ideopathetic medically. The study is ttviae on the gastroenterologic health implicatiblaily intake

of tea.

Materialsand Methods

A total of sixty four (64) albino male and femabts weighting averagely between 90g — 150g werd fsethe
study. The animals were maintained in a well vateidl animals house, university of Jos. The animaie
allotted randomly into four groups with eight (8imals in each group including control. The grawgsi
corresponded with the daily weekly feeding of Liptiea and observation days, 7, 14, 21, 28. Thiseineds
arrived at based on the questionnaire given to neesnbf the public with greater number indicating th
consumption of Lipton tea daily for a month. Bue ttea feeding was done on weekly basis to obséeve t
weekly effects for 28days and not for 30days fatags intervals, pattern model. The WHO 1982 madel
parasite clearance and antimalarials efficacy vss adopted in this method but in this case forahservation
of the weekly effects of Lipton tea and not malgp@rasites and antimalarials. Also follow up inrtpy
regimen are often done for patients including peptcer patients weekly or on monthly basis anchsaiso
form part of the logistics for the study.

Dosage of Lipton tea: A sachet of Lipton tea was arrived at as theagesbased on information of such daily
intake per cup of tea which measures between 106:Rsom the questionnaires to members of the publi
Preparation of Lipton tea: A sachet of Lipton tea weighing 2.03g was digsdlin 100ml of hot water per cup
of tea and brewed ie kept in the hot water for Barior tea contents to be obtained. The final wedjtihe tea
per volume was obtained by weighing the dried shiafea leaves and subtracted such from the saatight of
Lipton tea.

Administration of Lipton tea: After brewing for 5 mins it was left for 10-20 msi for heat reduction i.e. cold
and was administered per weight of animal basetheraverage weight of man, 70 mg mg/kg which tetasl
into 0.03ml averagely as the dosage per the weifjtite animal and caffeine concentration. Variadiavere
obtained as the weight of the animal increase. fEhewas then administered orally using 10ml catya
passing, the esophagus and delivered into the stgnBertram 2004 and Robert et al, 1979. The fepdias
done daily for 7 days, 14, 21 and 28 days.

Gross Study: The weekly gross and histopathologic changes wesereed for 28days in the stomach of all the
animals. The ulcerations were noted.

Gross ulcer counts: This was done according to the methods of Bargl 4988 and weekly for 28 days. The
score guides follow 5 -0 pattern which 5 indicategltiple ulcers along the entire length of the gadold 4,
which is lesions approximately 80% of the fold samithh 3, 2, ulcers spots. 1 means 1 ulcers gile O has
no ulcer spot.

Histology (Stomach Processing and Preparation)

The methods of Druby and Wallington 1967 were usedhe histologic assessment of the stomach.
The stomach were isolated and fixed in 10% formfalirfurther processing. They are were cleared ffioative
(formalin) by dissolving in grades of ascendingoalal; 50%, 70%, 95% and 100% for two hours. Cleaoh
the alcohol was done by fixing the stomach in pyiene to make the organ transparent. The cledmdash
were further impregnated in molten paraffin wax andintained at the temperature betweefiC54 60C to
avoid burning of the tissue in the oven. The impe®n enhanced the removal of the paraffin waxe Th
stomach were further embedded in fresh molten fiarafax and allowed to solidify to obtain a solitbbk
containing mould with some molten paraffin wax. Taaffin blocks from the mould were trimmed witbnich
knife to remove excess paraffin wax. The trimmeakwith stomach were mounted on a wooden block by
slightly melting it with a hot spatula and label&the blocks were later fixed in a microtome andntried to
expose the tissues in the stomach. The blockssiidi were then cut in their sections of 3 cm iokiess and
spread on slide with the aid of paraffin ribbonseTbest sections were floated on a glass side sohesgith
Mayer’s glycerol albumin which help to adhere teet®ns of the cut organ on the slides. The shdes then
firmly placed in a wooden tray in an inclined pasitand dried at 6T for 24hrs in incubator for the purpose of
dewaxing and sectioning.
The slides were washed under running tap watet@amins and stained with haematoxylin stain for lisnan
agitated in 10% acidic alcohol for 1 mins. for peoplifferentiation of the section after excess hatexylin was
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removed by washing with water for 2 mins. The diseere counter stained with eosin for 5 mins anded
with water for 1 min. The slides were then trangfdrinto graded alcohol 95% ethanol once for 2 0%
ethanol twice for 5 mins. The slides were agairdesad transparent by fixing it in xylene to ridad¢ohol for 2
mins. The slides were blotted with filter paper aodered with cover slip using DPX mounting and tefdry
and viewed under the light microscope at 40 and dg@nification for any microanatomica changes in
comparison with control.

Photomicrographs were taken for clarity

Results

The results showed average increase in the uloarasi the feeding of Lipton tea increases by ttepygh some
animals did not show significant increase in tleeration for the 28 days.

The sections showed mainly rounded oxyntic cellshwiprominent oval to round nucleoli plate I, this
observation was same with control without Liptea.t However, the cytoplasm was paler in stomadhote
rats with Lipton tea whereas those of control wessinophilic and the number of oxyntic cells ware/dr in the
rats with Lipton tea than control. The mucosa & stomach of normal rats showed prominent gastainds
containing mixed population of cells including migc secreting cells. The peptic or chief cellsted at the
base of the gland and displayed condensed basalftdd nuclei with basophilic granular cytoplashrese
features were not observed in the normal rats.o Adsalized degeneration of the gastric glands @eil$ were
observed in animals fed with Lipton tea due to losmucus, whereas such were not found in the nlorats.
The gastric pits of the animals fed with Lipton teere grossly dilated as against controls, plat@hk parietal
cells were distributed along the length of the dlamainly at the intermediate region with cellsihgwcentrally
located nucleus in normal rats, whereas in ratswigl Lipton tea a few parietal cells were foundraj the
length of the glands.

Plate 2: Stomach with lipton tea x 160.jpg
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Plate 3: Stomach without lipton tea x 160.jpg

Discussion

The study has shown marked increase in the ulografithe gross stomach specimen on the weeklg lhais28

days though not all the animals had weekly increalseration but greater percentage had ulcerafidme

implications are that drinking Lipton tea weeklyutm induce ulceration of the gastrointestinal systgf human
though, the gastric stomach was the focus in thésent study. It also implies that harmful effeetgst in

consuming Lipton tea daily. The harmful effectsyrba associated with the presence of caffeineanieich a
cup of tea of 100 — 250ml of water contains 10-5@affeine. Caffeine is a stimulant, it has beerwsdbto be
associated with wakefulness, vigor, energy, Pdted 2001. Tea has been found to be a potenuktirh of

gastric acid, the acid secretion which is mainlg thydrochloric acid, causes the ulceration of ttwemach

lumen, Oyebola 2002, Guyton and Hall 2006 i.e whecreted in excess, though gastric acid is eskantiae

metabolism of protein by its action on pepsinogepépsin. However, increase in gastric Hcl conediatn may
not necessarily leads to stomach ulcer. But Hm ahaintains optimum enzymatic activity in the gaistestinal

system. The acid may be the reason for the ulcgrati the stomach of the animals in our study. [Tineen of a
few animals had haemorhage indicating high trawmatpact of the tea which also showed that pertibps
haemostatic integrity had been severed espechalglbtting pathways and the platelet status.

However, such bleeding may have been resulted iincrease ulceration areas in the mucosa and singtalith
contractions. The histology of the cells of thensach has shown derangement; the cytoplasm ofabeig
cells mainly the parietal cells were paler in malplgic appearance as against the normal eosinoggtdining
affinity. Changes in the affinity of the cytoplasaso indicates the structural abnormality of thenstch in
Lipton tea drinking. The reduction in the numberpafrietal cells in Lipton tea drinking implies actiydria
which means reduction in gastric secretion whicluldaffect protein digestion, and such will affggbwth.
Also the parietal cells secret intrinsic factor @hiis a biological carrier for vitamin B. Vitamin &eficiency
through absence of intrinsic factor would lead é&onicious anaemia. The gross and histologic evieemhave
added diagnostic and prognostic approaches and lmadgastric ulcer. Mainly, two significant physigic
abnormalities have been established; the histoldgiangement and the ulcerogenic potentials ofohigea.
However, Lipton tea has also been associated witfaio physiologic benefits; high performance, lobseight
for beauty due to the presence of catchins, Daaties 2003, Maron et al 2005, Dullo 1999, body ectibn, as
anti-allergic, anti-inflammatory and anti-bactediai; Alex 1999, Mabe, 1999, Yang, 1998, Toyoda,7188d
Nakayama 1990. The flavonoid antioxidants is fotmde associated with the reduction of the riskheéart
disease via the reduction of cholesterol levely@néion against cancer and neurodegenerative disehsta,
2004, Huxley, 2003. But tea has also been fouradfaxt the absorption of protein and fats and vitaBiwhich
may be associated with the effects on the gaslaiocdg and the parietal cells as related with thelssis of
intrinsic factor. Others are neural tube defeotdabies, reduction of estrogen, fluorosis due resgnce of
fluoride in tea, with decoloration of teeth and agckidney stones due to presence of oxalic anatease heart
rate, and blood pressure due to caffeine in tea.

Many of the side effects of tea drinking seem tanuividualistic as also observed in the study,le/lsome rats
had ulceration, some did not. However, there igilnteeconsume Lipton tea with moderation to avoicliming

likely gastric ulcer, achlorhydria and pernicioasaemia alongside other listed negative effecteafdrinking.

This paper does not discourage the drinking ofdngea but the adoption of caution in its consuopti
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