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Abstract

Cydonia oblonga Miller (Quince) from Rosaceae family is a fruit tree cultivated in many countries mainly in
Iran. This study was carried out to investigate the effect of quince juice (QJ) and quince hydroalcoholic
extract (QHE) on ulcerative colitis (UC) induced by TNBS (trinitrobenzene sulfonic acid) in rats. Rats were
grouped (n=6) and fasted for 36 h before colitis induction. TNBS was instilled into the colon with a
hydroalcoholic carrier and then treatments were made for 5 days starting 6 h after colitis induction with
different doses of QJ (200, 400, 800 mg/kg), QHE (200, 500 & 800 mg/kg) orally, QJ (400 mg/kg) and QHE
(200 and 500 mg/kg) intraperitoneally. The colon tissue was removed and tissue damages were scored after
macroscopic and histopathologic assessments. Albeit the examined doses of QJ and QHE were apparently
effective to reduce the extent of UC lesions, only the greatest doses (500 and 800 mg/kg) resulted in
significant alleviation. Weight/Length ratio as an illustrative of tissue inflammation and extravasation was
also diminished with quince treatments while the results correlated with macroscopic and histopathologic
evaluations. These data suggest that QJ and QHE were effective to diminish inflammation and ulcer indices
in this murine model of acute colitis. Although QHE with different doses was effective in induced colitis, the
dose and/or route of administration dependency was not confirmed. So quince fractions could be considered
as a suitable anticolitic alternative, however further studies are needed to support this hypothesis for clinical
setting.
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INTRODUCTION

Irritable bowel diseases (IBD) are a set of
chronic inflammatory conditions with unclear
etiology and pathogenesis. The most accepted
hypothesis is that IBD origins from
inappropriate and persistent activation of the
mucosal immune system driven by the
presence of intraluminal flora (1,2). IBD
comprises from two distinct disorders:
ulcerative colitis (UC) and Crohn’s disease
(CD). UC is an ulcero-inflammatory disease
limited to the colon and affecting only the
mucosa and sub-mucosa except in the most
severe cases (3). UC is characterized by
diffuse superficial inflammation of the colonic

mucosa in the rectum and extends proximally
to involve any contiguous length of the colon.
Clear evidences exist for the activation of the
immune response in IBD. The lamina propia
is infiltrated with lymphocytes, macrophages
and other cells of the immune system. The
incidence and prevalence of ulcerative colitis
vary greatly with geographic location (4).
Pharmacologic treatments of IBD, often
involves drugs that belong to different
therapeutic classes and have different but
nonspecific mechanisms of anti-inflammatory
action including: aminosalicylates, gluco-
corticoids, anti-tumor necrosis factor and
immunomodulators  (azathiprine, mercap-
topurine, methotrexate, cyclosporine and
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tacrolimus) (1,4). Alternative and comple-
mentary therapies have also been used for
disease treatment (5,6).

Cydonia oblonga Miller (Quince), from
Rosaceae family is obtained from a tree
cultivated in South Africa, Central Europe and
Middle East. Iran supplies about 75% of the
world production (7,8). It is recognized as an
important dietary (nutrition) source and is
traditionally used as a gastric tonic, anti-
diarrheal, anti-inflammatory and ulcer healing
agent especially within the gut, suitable for
uterine and hemorrhoid bleeding, antiemetic
and astringent (7,9). Various pharmacological
studies have also shown antimicrobial activity
(10), inhibitory effect on IgE immune
reactions (11) antioxidant and antiulcerative
effects for quince (12).

In this study we evaluated the anti-colitis
effect of juice and extract of Cydonia oblonga
with various doses and via oral and peritoneal
injection routes. To the best of our knowledge,
this is the first study on the effects of Cydonia
oblonga in ulcerative colitis.

MATERIALSAND METHODS

Plant material and preparation of extract and
juice

The quince fruit was purchased from the
Najafabad local market (Isfahan, Iran) in
November 2009. The fruits with their peels
were sliced and air-dried at room temperature
for extract preparation. Two hundred g of the
slices were finely powdered and soaked in
sufficient volume of ethanol/water (70/30) for
1 h. Extraction was then carried out using a
percolator for 72 h to complete the extracting
process (13).The extract was filtered and the
solvents were evaporated using a rotary
evaporator. To attain a semisolid concentrated
extract, the fluid extract obtained in the
previous step was further freeze-dried until a
dry powder was produced. Juicer (Moulinex,
France) was used to prepare quince juice.

Total phenol assay of the extract

The total phenols were determined by
Folin-Cioculteau = method  described by
Waterhouse and coworkers (14). Sodium
carbonate solution (20%) was prepared. Gallic
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acid (as a reference for phenol compounds)
stock solution was also prepared by dissolving
0.5 g of dry gallic acid in 10% hydroalcoholic
solution in a 100 ml volumetric flask.

For construction of the calibration curve,
gallic acid stock solution was diluted with
water to obtain 0, 50, 100, 150, 250 and 500
mg/L concentrations. Test, reference and blank
solutions were prepared and the absorbance of
each sample was determined at 765 nm
(Jenway, UK) against the blank. The
absorbances were plotted against gallic acid
concentrations and concentration of phenols in
unknown samples was determined. Results are
given as gallic acid equivalent (GAE) per g of
the fruit.

Measurement of the pectin content of quince
fruit

Twenty g of the dry fruit powder were
extracted with boiling ethanol for 5 min.
Ethanolic extract was then discarded.
Afterwards, the powder was mixed thoroughly
with 200 ml boiling water and extracted. The
pH of the medium was adjusted to 6.5 with
ammonia 1% and brought to volume by
addition of distilled water. Finally, sufficient
ethanol was added to achieve an 80%
ethanolic  solution. Pectin which was
precipitated in this step was filtered,dried in
room temperature and weighed and pectin
content was determined (13).

Animals

Male Wistar rats (200 £+ 25 g) bred in the
animal house of Isfahan School of Pharmacy
were used. The animals were housed singly in
wire-bottomed cages under a uniform
condition of temperature and humidity and fed
with normal rat chow and tap water. All
experiments were conducted according to the
local ethics guidelines for research on animals
and approved by the Research Committee of
Isfahan University of Medical Sciences.

Chemicals

Dexamethasone was gifted from Iran
Hormone Pharmaceutical Co. (Tehran, Iran).
Trinitrobenzene sulfonic acid (TNBS) was
purchased from Sigma-Aldrich (Buchs,
Switzerland). Folin-Ciocalteau reagent and all



organic solvents which were of analytical
grade procured from Merck (Darmschtat,
Germany).

Animal groups

Animals were randomly assigned to sham,
control, test, and reference groups of 6 rats as
follows:

Sham group; treated with vehicle (distilled
water) orally (p.o.) (2 ml/kg) and intra-
peritoneally (i.p.) (2.5 ml/kg) without colitis
induction (normal group).

Control group; treated with vehicle p.o. (2
ml/kg) and i.p. (2.5 ml/kg), respectively after
induction of colitis.

Extract group; treated with quince
hydroalcoholic extract (QHE) at doses of 200,
500, and 800 mg/kg (p.o., 2ml/kg), and at
doses of 200 and 500 mg/kg (i.p., 2.5 ml/kg).

Juice group; treated with quince juice (QJ)
(p.o., 2ml/kg) at doses of 200, 400, and 800
mg/kg, and at doses of 200 and 400 mg/kg
(i.p., 2.5 ml/kg).

Reference group; treated with dexa-
methasone (p.o., 2 mg/kg, and i.p., 1 mg/kg)

All the treatments were started 6 h after
induction of the colitis and continued daily for
5 consecutive days. The test plant samples
including QHE and QJ were freshly prepared
prior to administration.

Induction of colitis

Rats were fasted for 36 h with free access to
water prior to induction of colitis. They were
lightly anesthetized with ether and colitis was
induced by intracolonic (rectal) instillation of
0.5 ml of TNBS (10 mg/rat in ethanol 50%)
(v/v) (15). Then the rats were held in a head
down position for 1 min to prevent anal
leakage.

Evaluation of the colonic damage

Rats were euthanized using diethyl ether
overdose at sixth day, 24 h after the last dose
of treatment. The abdomen was opened and &
cm of the colon, 3 cm up from the anus was
excised, incised longitudinally and washed
with normal saline solution. The wet colon
was weighed and weight/length ratio was
calculated for each sample. Ulcer area was
measured using 3M® surgical transparent tape
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(St. Paul, USA), which was scaled by 1 mm?
cells. Macroscopic ulcer severity was scored
according to Esmaily and coworkers as
follows: 0: Normal appearance with no damage,
1: Localized hyperemia without ulceration, 2:
Linear  ulceration  without  significant
inflammation, 3: Linear ulceration with
inflammation at one site, 4: Two or more sites
of ulceration and extending more than 1 cm
along the length of colon, 5-8: Damage
extending more than 2 cm along the length of
the colon and the score was enhanced by 1 for
each increased cm of involvement (15).

After macroscopic evaluation, colon samples
were fixed in 10% formalin. Then the tissues
were embedded in paraffin, processed and
sectioned into 4 pm-thick slices and samples
were stained with hematoxyllin and eosin
(H&E). Total colitis index (TCI) was
calculated by summing inflammation severity,
inflammation extent and crypt damage.
Microscopic studies were carried out using a
Zeiss® microscope equipped with a Sony®
color video camera for digital imaging by a
pathologist (co-author) blind to the treatments

(16).

Statistical analysis

Data analysis was made by SPSS (version
12.0) statistical software. Non-parametric data
were analyzed by Mann-Whitney U test.
Results are expressed as mean + standard error
of mean (SEM). Differences between groups
were determined using one-way analysis of
variance (ANOVA) with Scheffe multiple
comparison test. The minimal Ilevel of
significance was identified at P<0.05.

RESULTS

Analysis of extract and juice

A brownish extract with a pleasant odor
was achieved and freeze-drying process
yielded 12.02% (w/v) dried extract. The total
phenol content determined by Folin-Ciocalteu
method showed 8.55 mg GAE/g of the fruit
(with peel) extract. The juice yielded 22.66%
(w/v) dried product after freeze-drying. Pectin
amount assay yielded 1.25% in dry fruit (with
peel) powder.
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M acroscopic assessment

As it is shown in Fig. 1 and Table 1,
macroscopic observation in control group
showed maximum ulcer area, ulcer severity
and weight/length ratio which are indicative
of highest level of damage produced by
TNBS compared to sham (normal) group that
showed no change. Data from the groups
treated with dexamethasone (p.o., i.p.) as
positive controls showed significant healing
(P<0.001) in all macroscopic assessments
(Table 1).

QJ and QHE except for the lowest doses
administred (200 mg/kg), caused significant
alleviation in macroscopic data (at least
P<0.05) irrespective of the route of
administration. QHE was effective to
diminish macroscopic features even with the
dose of 200 mg/kg after oral administration
while QJ with the dose of 400 mg/kg was not
statistically effective after intraperitoneal
injection (Table 1).

Data analysis also showed that there was
no significant differences (P>0.05) between
the data of different administration routes
with the same doses.

Fig. 1. Macroscopic presentation of TNBS-induced
colitis in rats. A: Vehicle treated colitis (2.5 ml/kg), B:
Normal colon (Sham), C, D, E: Colitis treated with
oral quince juice (200, 400, 800 mg/kg) respectively,
F: Colitis treated with quince juice intraperitoneally
(400 mg/kg), G, H, I: Colitis treated with oral quince
hydroalcoholic  extract (200, 500, 800 mg/kg)
respectively, J, K: Colitis treated with quince
hydroalcoholic extract intraperitoneally (200, 500
mg/kg) respectively, L: Colitis treated with oral
dexamethason (2 mg/kg), M: Colitis treated with
dexamethason intraperitoneally (1 mg/kg).

Table 1. Macroscopic parameters of colitis induced by TNBS in rats and treated with Cydonia oblonga Miller (Quince)

fractions.
Groups Route Ulcer score (0-8) Ulcer area (Cm?) WIL ratio
Sham p.o. 0.0+£0.0 0.0+£0.0 113.0£1.7
Control p.o. 79+04 8.6+0.3 303.6 £10.9
QJ200 p.o. 6.4+0.3 83+0.4 268.28 £ 4.3
QJ400 p-o. 5.8 +0.1%* 4.7 +0.2% 243.2 +2.3%x
QJ800 p.o. 3.9+ 0.6%* 2.5 £0.5%** 230.2 £ 9.1***
QHE200 p.o. 5.5+ 0.4%* 4.4+ 0.5%* 259.9+48
QHES00 p.o. 4.7 £0.4%* 4.5 +0.3%* 247.3 +13.2%
QHES00 p.o. 3.4 £0.8%%% 2.0 £ 0.7%%* 228.9 & 11.4%*%
Dexa.2 p-o. 1.7 £0.7%%* 0.8 £ 0.5%** 176.2 + 4.3%%*x*
Sham i.p. 0.0+£0.0 7.0+0.7 113.0£1.7
Control ip. 7.7+0.3 84103 300.2 £13.0
QJ400 ip. 6.3+0.6 6.2+0.7 271.5+4.1
QHE200 ip. 5.8+0.3 59+0.5 258.9+4.16
QHES500 ip. 4.4 +0.9%* 3.2+0.9%* 242.7 +10.0%
Dexa.l i.p. 2.0 £0.7%** 1.2 £0.6%** 149.1 £ 6.0***

W/L: Weight/Length ratio, QJ: Quince juice (200, 400, 800 mg/kg), QHE: Quince hydroalcoholic extract (200, 500 and
800 mg/kg), Dexa: dexamethasone (1 and 2 mg/kg), p.o.: oral, i.p.: intraperitoneal. Data are expressed as mean = SEM
(n=6). *P<0.05, **P<0.01, ***P<0.001 denote significant differences versus control groups (ANOVA with Scheffe

multiple comparison test).



Histological assessment

As it is clear in Table 2 and Fig. 2 no signs
of histological damage were observed in sham
group. Control group data were demonstrative
of severe inflammation and infiltration of
leukocytes into the mucosal and sub-mucosal
layers and so the highest tissue damage scores.
Dexamethasone as the reference treatment
could significantly decrease the inflammation
extent and severity as well as crypt damage (at
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least P<0.01). In the case of plant fractions, QJ
(800 mg/kg p.o.) and QHE (500 mg/kg and
800 mg/kg p.o.) caused significant decrease (at
least P<0.05) in all microscopic parameters'
scores. Besides, QHE (500 mg/kg) by i.p.
administration was effective to diminish total
colitis index (Table 2). There was no
significant difference (P>0.05) between the
data of different administration routes with the
same doses.

Table2. Microscopic parameters of colitis induced by TNBS in rats and treated with Cydonia oblonga Miller (Quince)

fractions.

Groups Route Inf.sev. (0-3) Inf.ext. (0-3) Cry.dam. (0-4) TCI (0-10)
Sham p.o. 0.0£0.0 0.0+0.0 0.0+0.0 0.0£0.0
Control p.o. 3.0 £0.0 3.0+0.0 4.0+0.0 10.0 £ 0.0
Jui200 p.o. 3.0 £0.0 3.0£0.0 4.0+0.0 10.0 +0.0
Jui400 p.o. 25+0.2 2.7 £0.2 33 £03 8.5+0.7
Jui800 p-o. 2.1 +0.3% 2.0 £ 0.2%%* 2.7 £0.3%* 6.8 £0.8%*
Ext200 p.o. 2.7+02 2.7+02 35403 8.9+0.7
Ext500 p.o. 2.0 £0.4%* 1.8 £0.2%* 2.5 +0.6%* 6.3 £ 0.9%%*
Ext800 p.o. 1.5 £0.2%%* 1.8 £ 0.2%%* 2.14 0.4%%% 5.4+ 0.6%%*
Dexa.2 p.o. 114 0.2%%* 1.2 £0.2%%% 0.7 + 0.3%** 3.0 £ 0.6%**
Sham ip. 0.0+£0.0 0.0+0.0 0.0+0.0 0.0£0.0
Control ip. 3.0£0.0 3.0+0.0 4.0+0.0 10.0 £ 0.0
Jui400 ip. 22403 2.8+0.16 3.8+0.16 8.8+0.6
Ext200 i.p. 3.0+£0.0 3.0+£0.0 35+0.2 9.5+1.0
Ext500 i.p. 2.6+0.2 25102 3.1£0.2%* 8.2+ 0.2%*
Dexa.l ip. 1.5+0.3%* 1.5+0.3%* 1.3 £ 0.5%** 4.3 £0.2%%*

Inf.Sev.: Inflammation severity, Inf.Ext: Inflammation extent, Cry.Dam: Crypt damage, TCI: Total colitis index, QJ:
Quince juice (200, 400, 800 mg/kg), QHE: Quince hydroalcoholic extract (200, 500 and 800 mg/kg), Dexa:
dexamethasone (1 and 2 mg/kg), p.o.: oral, i.p.: intraperitoneal. Data are expressed as mean = SEM (n=6). *P<0.05,
**P<0.01, ***P<0.001 denote significant differences versus control groups (ANOVA with Scheffe multiple

comparison test).

Fig. 2. Histological sections of colons in selected groups of TNBS-induced colitis in rats. A: Normal colon treated with
vehicle, 2.5 ml/kg (mucus layer and crypts are normal and leukocyte infiltration is abscent), B: Dexamethasone (1
mg/kg, i.p.) treated colitis, C: Quince juice treated colitis (800 mg/kg p.o.) D: Vehicle treated (control) colitis (2.5
ml/kg) (mucosal and submucosal inflammation as well as crypt damage and leukocyte infiltration are evident). H&E

staining with low power (x10) magnification.
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DISCUSSION

Recent investigations conducted on animal
models of UC have had a significant role in
the understanding of the disease underlying
mechanisms and has led to identification of
different therapeutic agents especially those
with natural origin (17). TNBS induced colitis
is a model with many similarities to human
features UC especially in the point of
immunological views (18). Ethanol carrier in
this model causes disruption of epithelial
layers and exposes the underlying layers to
both TNBS and the bacterial component of the
colon (18). The results of negative controls in
comparison to normal (sham) groups indicated
the consistency, effectiveness and suitability of
the method (16).

The effects of different traditional
medicines have been studied on TNBS-
induced  colitis including  Rosmarinus
officinalis (16), Folium syringae (19),
Matricaria aurea (20) and Scutellariae radix
(21). In the current study, was of interest to
examine quince fruit juice for its effects on
induced UC because it is abundantly used as a
favorite fruity juice by people. With regard to
the visual and microscopic examinations, it
was found that QJ could alleviate colitis just
with the highest dose (800 mg/kg) tested
independent of the route of administration and.
On the other hand, QHE was effective with the
doses of 400 mg/kg and greater which was
evident for all visual and pathologic
evaluations. In the case of QHE, beneficial
effects on colitis features seemed to be more
efficient for samples given by oral route rather
than intraperitoneal injection; however, this
did not reach to a statistical significant..
Indeed better results observed by oral
administration of quince fractions could be in
favor of the patients because it is easier for the
patients to take their medications orally. It is
of noteworthy that our limitations in parenteral
injection of QJ and QHE with larger doses
persuade us to use low and middle doses of the
test fractions in the current study. Therefore,
more accurate conclusion about route-
dependency effects needs more detailed and
conclusive experiments. With regard to the
applied doses of quince fractions, it was found
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that QHE was more effective than QJ because
hydroalcoholic extract was capable of
diminishing all colitis features at doses of 200
and 500 mg/kg after oral administration while
QJ was generally non-effective at similar
doses. Therefore, QHE could be considered as
a better candidate for further detailed
investigations in IBD therapy. Although
macroscopic and microscopic examinations
have distinct and consolidated places in
experimental colitis evaluations, the results
indicated that in most cases they were in
accordance with each other (16, 21-22). In
this direction, the data of W/L ratio which is a
good indecative of tissue edema and
extravasation had reasonable correlation with
ulcer area and severity findings (16,23).

Although the differences between healing
effects of higher doses quince extract with
those of negative control are significant, the
differences between quince treatment and
reference (dexamethason) groups did not reach
to a significant level which may be due to the
short duration of the treatment.

Quince fruit contains phenolic constituents
including chlorogenic acid which is the main
phenolic component of the fruit and has
antioxidant (24) as well as strong anti-
inflammatory (25) effects which can inhibit
edema, inflammation, neutrophil migration
and TNF-a expression (25,26). Rutin,
quercetin and kaempferol are among (27,28)
the well known quince flavonoids that have
strong antioxidant and immunomodulatory
effects (29). The role of oxidative stress has

been confirmed in IBD. Decrement of
antioxidant capacity like super oxide
dismutase,  hydrogen  peroxidase  and

glutathione reducatse activity have also been
reported in this disease (29). Flavonoids react
with free radicals to form more stable radicals
with lower toxicity. Besides, they can chelate
Fe’+ which results in inhibiting free radicals
effects (29). The inhibitory effects of
flavonoids on mast cells, T cells, B cells,
interferons, NK cells, basophils and
neutrophils might have a significant role in the
treatment of IBD (30). IL-5 and IL-13 are two
important mediators in IBD pathology which
originate from NK cells. These cells have
cytotoxic effects and conduct the leukocytes



migration to the vessels and with secretion of
chemical mediators they can cause extensive
tissue damage (31). Flavonoids especially
quercetin, can also inhibit the secretion of
inflammatory mediators like nitric oxide, INF-
v, IL-12 and TNF-a in which the latter has a
principal role in IBD pathology (29,32).

Other active ingredients isolated from
quince fruit in considerable amounts are
tannins which could protect intestinal mucosal
layers by precipitating their microproteins and
protecting the layers against chemical injuries
and proteolytic enzymes (33,34).

Pectin is another ingredient found in
significant amount in quince (12,35) which is
supposed to have active role in protection
against the chemical induced colitis (35).
Pectin can be fermented by bacteria within the
colon to short chain fatty acids and these fatty
acids can be consumed by epithelial cells to
stimulate cell proliferation on colon biological
layers (36,37). The beneficial effect of pectins
against peptic ulcers was also suggested by
Hamauzu and coworkers in the study of
Cydonia oblonga anti-ulcerative effect (12).

CONCLUSION

The results indicated that both quince
fractions including whole fruit juice (fruit with
peel) and total extract (hydroalcoholic extract)
were effective to alleviate colon inflammation
and ulcers in TNBS experimental model which
in turn support the conception of using
Cydonia oblonga as a functional fruit in
Iranian traditional medicine for gastrointestinal
inflammatory ailments. Phenolic compounds
and pectin as well as several other active
components seems to be involved in the
beneficial effects of quince, however accurate
explanation needs more detailed and
mechanistic examinations. Therefore, quince,
especially its hydroalcoholic extract might be a
good candidate for further studies to introduce
this functional fruit as a complementary and
alternative anticolitic agent.
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