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ABSTRACT

This study investigates the effects of honey consumption on colitis healing in
albino rats. 45 albino rats (divided into 3 groups - control, low and high dose
honey groups) of average weight of 200g were used for this study. Colitis was
induced in all groups using 6 % acetic acid. The low and high doses were
administered with 0.25ml and 0.5ml of honey respectively for 20 days. The control
animals ate normal rat chow. The stools of all animals were scored according to
the scale of Masonobu et al (2002) for 20 days. On days 7, 14 and 20, three
animals were sacrificed from each group and 8cm of the colon was cut out for
gross morphological scoring. The results showed that on day 16 calitis scores
were 0.90 = 0.05, 0.30 + 0.02, 0.50 + 0.05, on day 20, 0.80 = 0.03, 0.33 + 0.03,
0.50 £ 0.05 for control, low and high doses respectively. Honey consumption
increased the colitis healing rate compared to control. It can be concluded from
this study that honey consumption has a positive effect on colitis healing and
may be useful in patients with inflammation bowel diseases.
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INTRODUCTION

Honey isanatural sweetener that iswidely consumed especially intherural areas of
southern Nigeria. It hasantibacterid properties(Al-Waili, 2004). Calitisisaninflammation
of the colon. Thereare many typesof colitisviz:ulcerative, ischemic, crohn'sdisease,
collagenous, chemical colitisetc (Romano et al, 2008). Honey iswidely consumed in
Nigeria It servesasnutritiond supplement, traditiona remedy, andwound dressing (Ajibola
1995). It isasweet food made by beesusing nectar from flowers. Thevariety produced
by honey bees (the genusApis) isthe one most commonly referred to and isthe type of
honey collected by beekeepersand consumed by humans. Humans began hunting for
honey at |east 10,000 years ago (EvaCrane, 1983).

Honey getsits sweetnessfrom the monosaccharidesfructose and glucose, and
has approximately the samerel ative sweetness asthat of granul ated sugar (Oregon State
University, 2010). It containstiny amountsof several compoundsthought to functionas
antioxidantsincluding chrysin,pinobanksin, vitamin C, catal aseand pinocembrin (Martos,
Ferreresand Tomas-Barberan, 2000; Gheldof, Wang and Engeseth, 2002). Antibacterial
properties of honey aretheresult of thelow water activity causing osmosis, hydrogen
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peroxideeffect (Waikato Honey Research Unit, 2006) high acidity and the antibacterial
activity of methylglyoxd (Science Daily, 2008). Colitisisaninflammation of thecolon and
isoften used to describe aninflammation of thelargeintestine (colon, caecum and rectum).
Therearemany typesof colitisviz: auto immune, idiopathic, iatrogenic, vascular and
infectious (Beutin, 2006). Signs seen on colonoscopy include: colonic mucosal erythema,
ulcers, bleeding. How agiven colitisistreated isdependent onit'setiology e.ginfectious
calitisisusudly trested with antimicrobia agents(antibiotics), autoimmunemediated colitis
istreated withimmune modulatorsor immune suppressants. Thisstudy wasundertakento
investigate the effects of honey consumption on acetic acid- induced colitisinabinorats.

MATERIALSAND METHOD

Thisstudy wascarried out during the period October and November 2011 inthe department
of Physiology, Faculty of Basic Medica Sciences, AnambraState Universty, Uli, Anambra
State. Forty-five healthy adult albino rats of wistar strain weighing between 180-220g
wereused inthe study. Theanimal swere housed under standard conditionsof temperature
(23 2°C) and humidity and 12h light (7.00am - 7.00pm). They werekept inwiremeshed
cagesand fed with commercial rat pellets (Greg feeds, Uli centre, Anambrastate) and
alowed water ad libitum.

Theanima sweredivided into threegroupsof 15 ratseach. Colitiswasinducedin
all thegroups. Group 1 served as control and received normal rat chow and water. Group
2received low doseof honey (0.25ml), whilegroup 3 received high dose of honey (0.5mll).
Male albino rats weighing between 180 - 220g each were used for the Experimental
Calitis. Calitiswasinduced according to the previoudy described method (Jagtap, Shirke
and Phadke, 2004). Animalswere deprived of food for 24hrs before the induction of
colitisbut allowed free accessto water. Rats were anaesthetized with thiopental and a
flexible catheter (diameter 2mm) wasinserted into theanusand thetip was advanced to
8cm proximal to the anus. 1ml of acetic acid 6% wasinstilled into the colon through
cannulafor 30safter which fluid waswithdrawn. To prevent spillage of solution from
rectum, anima swereallowed to hang in air by holding their tailsfor 45-60 seconds.

Honey was administered to therats by oral cannula. Group 1 (control) did not
receive honey. Group 2 (low dose) received 0.25ml while 0.5ml wasadministered to the
high dose group (group 3) daily for 20 days. Every morning all ratsfrom thethree groups
were scored (Stool Scoring). Each of theratsfrom each group was brought out kept ona
white paper, thetail of therat was held upwards and then the rat passed stool fromits
anus. Thestool wasexamined physically and then scored. Thefollowing scoring pattern of
Masonobu et al (2002) was used

0 - Normal stool

1 - Soft, stool but still formed

2 - Soft/wet stool/unformed stool
3 - Soft/wet stool + blood

4 - Bloody diarrhea

After scoring the mean, standard deviation, and standard error of mean were cal cul ated.
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Every one week, 3 animals from each group were sacrificed. The rats were
dissected open using ascapel . The colon wastraced to the anus and was cut open and the
insidewashed with clean water from arunning tap. A hand lensof X3 magnification was
used to examine and scoretheinterna structureof the colon. Thefollowing scoring pattern
of grossmorphological damagewas used.

- No damage

- Locdlized hyperemiawith noulcers

- Linear ulcerswith no sgnificant inflammeation.

Linear ulcer withinflammation at oneside.

- Moresiteof ulcersand inflammation, the size of ulcer <1cm.

- Multipleinflammation and ulcers, thesizeof ulcer > 1cm.

After scoring, the mean, standard error of mean were cal culated. The colonsfrom each
wereweighed on an el ectronic weighing balance and valuestaken. The data obtained
wereexpressed asmean £ SEM (standard error of mean). The student'st-test wasapplied
and p - valueswere determined. Differenceswere considered significant at p < 0.05.

a s~ wdNEF O
1

RESULTSAND DISCUSSION

Table 1 presentsthe Stool score. It indicatesthat on day 16 the scoreswere0.90 £ 0.05
(control) 0.30 + 0.02 (low dose). 0.50 £ 0.05 (high dose). On day 20, 0.80 + 0.03
(control) 0.33+ 0.03 (low dose), 0.5+ 0.05 (high dose). The acetic acid induced colitis
isoneof thecommonly used experimental model swhile screening natural productsand
drugsactive againgt inflammatory bowel disease. Consistent with previousreportsinthis
study, intrarectal administration of acetic acid caused diffused inflammation leucocyte
infiltration ul cerated mucosaand necrosis (Hager, Medany, Eter and Arafa, 2007). Table
2 showsthat honey consumption significantly reduced tissuedamageinrat modd of colitis
induced by acetic acid as evidenced by macroscopic changesand variationsin tissue
(colon) weight. Using the gross morphological damage result where the scoreswere
4+0.10,2.5+0.05and 2.5+ 0.05for control, low and high doserespectively at day 20.
From theresults, therewasasignificant reduction in tissue damage in the experimental
group when compared to the control group (p<0.05). However therewasno significant
difference between thelow and high dose groups.

Table 3 showstheweight of damaged colon tissuewhichisconsdered anindicator
of the severity and extent of inflammatory response. The weight score from thetable
shows1.72+0.28,1.02 +0.40and 1.29 + 0.44 for control, low and high doserespectively

at 20 days. Honey administered groups showed adecreasein colonweight and macroscopic
scoresfor theinflammation. Based on thisstudly, it can be stated that honey consumption
significantly improved the healing rate of acetic acid induced colitisin abino rats.
Extrapolating thisto man, honey consumption may bebeneficid inpeoplewithinflammatory
bowel diseases. Theaim or treatment of ul cerative colitisistheinduction and maintenance
of remission of symptomsand mucosd inflammation. Hence, treatment of ulcerativecolitis
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isdifficult because of itscomplex etiology. Although drugslike 5-aminosalicylic acid
sulfgpyridineand glucocorticoidscould inhibit theinflammeatory mediatorsthrough different
mechanismslocaly or systemic, theseagentsarelimited intheir usedueto theinvol vement
inthe down-regulation of theimmune and inflammatory responses of ulcerative colitis
including adversereactionsduring prolonged treatment and high rel gpserate. Recent Sudies
suggest that honey hasameliorative propertiesin diabetes, skin ulcersand infections (Al-
Waili, 2004 and Molan, 1992).

Table1: Stool Scoring

Day 16 Day 20
Mean + SEM Mean + SEM
Control 09+0.05 0.80+0.03
Low Dose 0.30+0.02 0.33+0.03
High Dose 0.05+0.05 05+0.05

Source: Experimentation, 2011

Table2: GrossMorphologica Damage

Control Low Dose High Dose
Days Mean + SEM Mean + SEM Mean + SEM
7 25+0.05 25+0.05 25+0.05
14 0.66+0.02 10+0.10 0.66+0.02
20 4+0.10 25+0.05 25+0.05

Source: Experimentation, 2011

Table 3: TissueWeight Scoring Pattern

Control Low Dose High Dose
Days Mean + SEM Mean + SEM Mean + SEM
7 0.89+0.16 115+0.17 118+0.23
14 132+0.14 1.09+0.30 124+0.33
20 172+0.28 1.02+0.40 1.29+0.44

Source: Experimentation, 2011
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