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Abstract 
 
Objective(s) 
 Matricaria aurea is found abundant in Iran and has large similarities in constituents especially essential oils, 
flavones and flavonoides as well as traditional uses to the main species; Matricaria recutita L.                    
Anti-inflammatory, antioxidant and spasmolytic properties of the main species suggest that this plant may 
have beneficial effects on inflammatory bowel diseases so the present study was carried out. 
Materials and Methods 
Hydroalcoholic extract of plant with doses of 200, 400, 800 mg/kg were administered orally (p.o.) for 5 days 
and rectally (i.r.) (400 and 800 mg/kg) at 15 and 2 hr before ulcer induction. To induce colitis, 2 ml of acetic 
acid 4% was instilled intra-colonically to separate groups of male Wistar rats (n= 6). Normal saline (2 ml), 
prednisolone (4 mg/kg) and hydrocortisone acetate (20 mg/kg) enema were administered to control and 
reference groups respectively. The tissue injures were assessed macroscopically and histopathologically.  
Results 
Greater doses of extract (400 and 800 mg/kg) reduced colon weight/length ratio (P< 0.01) and the highest 
test dose (800 mg/kg p.o. or i.r.) was effective to decrease tissue damage parameters including ulcer severity, 
area and index (P< 0.01) as well as inflammation severity and extent, crypt damage and total colitis index 
(P< 0.01) significantly.  
Conclusion 
It is concluded that Matricaria aurea extract was effective to protect against acute colitis in acetic acid 
model and this effect was more significant with the greater doses administered orally or rectally. Further 
studies are warranted to ascertain the mechanisms that are involved and the responsible active constituents. 
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Introduction 
The interest in the genus Matricaria has 
dramatically increased since its constituents 
have high therapeutic potencies as antioxidant, 
anti-inflammatory, analgesic and anti-
microbial agents (1). 

Matricaria aurea (Loefl.) Shultz Bip 
(Asteraceae) is a fragrant herb growing around 
the rural areas of southern provinces in Iran. It 
is particularly the dried flowers heads that are 
widely used as flavoring agent for cooking 
with rice, carminative, demulcent and 
especially for peptic ailments in folk medicine 
(2). M. aurea flowers contain many different 
flavones and flavonoids, tannins and 
sesquiterpenes such as α-bisabolol and 
farnesene. Because of similarities in chemical 
constituents and traditional uses, M. aurea 
(golden chamomile) is usually used instead of 
M. recutita L. and sometimes sold as fake 
herbal as original species (named Babooneh in 
Iran) (2). Although antioxidant, spasmolytic, 
anti-inflammatory, antinociceptive and 
antibacterial effects of chamomile have been 
shown in different experimental studies (3- 6), 
our knowledge about pharmacological effects 
of M. aurea is negligible. 

Ulcerative colitis and Crohn's disease are 
known as main inflammatory bowel diseases 
(IBD). Although the pathophysiology of IBD 
is not known with certainty, immunological 
dysregulation and oxidoradicals have been 
proposed to contribute in the development of 
tissue injuries (7). In simplistic way, 
homeostasis is disrupted in patients with IBD 
because of over-expression of inflammatory 
cytokines (TNF-α , IL-1, IL-6) and/or under-
expression of regulatory or anti-inflammatory 
cytokines (IL-2, IL-4, IL-10, TGF-β) (8). 
Attenuating oxidative stress and scavengering 
the reactive oxygen species (ROS) in IBD 
patients have proved as therapeutic strategy for 
several years. Sulfasalazine and 5-ASA 
derivatives are among the main therapeutic 
agents with this beneficial property (9, 10). In 
this context, considering the traditional uses of 
Matricaria genus, the role of oxidative stress 
in the pathogenesis of IBD and the presence of 
a number of compounds with antioxidant and 
anti-inflammatory properties compelled us to 

design the present study and investigate the 
anticolitic effect of Matricaria aurea 
hydroalcoholic extract. For this purpose an 
animal model of experimentally acute colitis in 
rats induced by acetic acid was used.  
 
Materials and Methods 
Animals 
Male Wistar rats (225±25) purchased from Razi 
Institute (Tehran, Iran) were allowed to adapt to 
our laboratory environment for one week. They 
had free access to tap water and rat chow pellets 
and were housed singly in wire- bottomed cages 
under uniform and controlled conditions of 
temperature (20-22 °C), humidity and light/dark 
(12/12 hr) cycles. The experiments were 
according to the ethical and research committee 
protocol of Isfahan University of Medical 
Sciences, Isfahan, Iran. 
 
Chemicals 
Prednisolone powder and hydrocortisone 
acetate enema were procured from Iran 
Hormone Pharmaceutical Co. (Tehran, Iran) 
and Valeant Pharmaceutical Co. (Saint-
Laurent, Canada) respectively. All of the 
organic solvents were of analytical grade and 
Merck brand (Darmschtdat, Germany). 
 
Plant material and preparation of extract 
Matricaria aurea (Loefl.) Shultz Bip was 
gathered from Fars province (rural parts of 
Shiraz, Iran) and authenticated by Dr 
Rahiminezhad from Science Faculty of Isfahan 
University, Isfahan, Iran. For preparation of 
hydroalcoholic extract, dried and finely 
powdered plant’s flowers were wetted by 
ethanol/water (70/30) and extracted with extra 
volume of solvent for 48 hr in percolator 
apparatus. The extract was then separated, 
filtered and evaporated in a rotary evaporator 
under reduced pressure till a semisolid extract; 
yielded 11.6 % (w/w) was obtained (2). 
 
Grouping 
The animals were randomly divided into 
following groups of 6 rats. 
1, 2: Sham groups; received vehicle (normal 
saline/ 0.5% tween 80) [5 ml/kg, orally (p.o.) 
and intra-rectally (i.r.)] without colitis 
induction. 
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3, 4: Control groups; received vehicle 
(5ml/kg, p.o. and i.r.) according to the 
experimental protocol.  

5, 6, 7: Extract groups; received low, middle, 
and high doses of extract (200, 400, and 800 
mg/kg) p.o. for 5 days. The last dose was 
administered 2 hr before colitis induction. 

8, 9: Extract groups; received twice middle 
and high doses of extract (400 and 800 mg/kg) 
as enema (i.r.) 15 and 2 hr before colitis 
induction. 

10, 11: Reference groups; received 
prednisolone (4 mg/kg, p.o.) and 
hydrocortisone acetate enema (20 mg/kg) 
similar to respective test and control groups. 

 
Experimental protocol 
The test samples including solutions or 
suspensions of drugs or plant extract were 
freshly prepared and administered to animals 
in the dose of 5 ml/kg p.o. or i.r. The plant 
extract was prepared as a suspension in 0.5% 
tween 80/normal saline. 

Acute colitis was induced with acetic acid 
using a technique introduced by Mascolo et al 
(11). Briefly, rats were fasted for 36 hr with 
access to water ad libitum and observed to 
ensure healthy before induction of colitis. The 
rats were lightly anesthetized with ether. A 
flexible plastic rubber catheter with an outside 
diameter of 2 mm was inserted 8 cm into the 
colon via the anus. Diluted acetic acid 4% (2 ml) 
was injected into the colon and the rats were 
maintained in a head-down position for 2 min to 
prevent solution leakage. In sham-operated 
groups, normal saline was instilled. After 24 hr 
of colitis induction, rats were sacrificed using 
ether overdose and colon biopsies were used for 
macroscopic scoring and histopathological 
examination subsequently. 

 
Assessment of colon macroscopic parameters 
The tissue of colon, 8 cm in length and 3 cm 
proximal to the anus was excised, opened 
longitudinally and washed in saline buffer. 
The specimens were weighted and wet 
weight/length ratio was measured for all the 
rats. A pathologist unaware of treatments 
recorded macroscopic scoring parameters. The 
criteria of the macroscopic score used a 

previously validated scoring system from 0-4 
according to Morris et al (12).  The scores 
were: 0= no, 1= mucosal erythema only,        
2= mild mucosal edema, slight bleeding or 
slight erosion, 3= moderate edema, bleeding 
ulcers or erosions, 4= severe ulceration, 
erosions, edema and tissue necrosis. Ulcer area 
was measured using 3M® (USA) scaled 
surgical transpose tape, which was fixed on a 
light and transparent sheet. Each cell on the 
tape was 1 mm2 in area and the number of 
cells was counted for determining the ulcer 
area for each colon (13). Ulcer index was the 
later parameter, measured by summing the 
ulcer score and the ulcer area for each tissue 
specimen (14, 15).  

 
Assessment of colon pathologic parameters 
Colon tissue was fixed in 10% formalin, 
dehydrated, and paraffin embedded, processed 
and sectioned in 4 µm thick sections, and 
stained with haematoxylin and eosin (H&E). 
Inflammation and crypt damage were assessed 
on H&E-stained, coded sections using a 
modification of a validated scoring scheme 
described by Cooper et al (16) and Dieleman 
et al (17). Total colitis score was the sum of 
the 3 subscores (inflammation severity, 
inflammation extent, and crypt damage). 
Histologic evaluation and scoring was 
performed using a Zeiss® microscope 
equipped with a Sony® color video camera for 
digital imaging. 
 
Statistical analysis 
Results are expressed as the mean±SEM. 
Statistical analysis was performed using SPSS 
11 statistical software. Differences among 
groups were examined using parametric            
one-way ANOVA with Scheffe post hoc test. 
Kruskal Wallis followed by Mann-Whitney U 
test analyzed non-parametric data. The minimal 
level of significance was identified at P< 0.05. 

 
Results 
Macroscopic presentation 
Macroscopic damage parameters of the colon 
after acetic acid treatment revealed colonic 
mucosal hyperemia, edema, erosion, and 
ulceration in control groups (Figure 1A). No
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Figure 1. Macroscopic presentation of acetic acid-induced colitis in rats. A: Acute colitis treated by vehicle (normal 
saline/0.5% tween 80). B: Normal rat treated by vehicle (Sham group). C: Acute colitis treated by oral prednisolon        
(4 mg/kg) for five days. D: Acute colitis treated by oral M. aurea extract (800 mg/kg) for five days. 
 
 

 
Table 1. Effects of Matricaria aurea hydroalcoholic extract (Ext. 200, 400, 800 mg/kg) on the macroscopic parameters 
of colitis induced by acetic acid in rats.  
 

The results are expressed as means±SEM, (n= 6). Pred. (prednisolone); Hydroc. (hydrocortisone acetate enema);            
*P< 0.05, ** P< 0.01, *** P< 0.001 denote significant difference vs control groups. 
 
 

 
changes were observed in sham groups 
suggesting that handling and surgical procedure 
had no interference with experimental outcomes 
(Figure 1B). Pretreatment with prednisolone and 
hydrocortisone acetate enema as reference drugs, 
reduced the intensity of scores (P< 0.01), ulcer 
area (P< 0.001), ulcer index (P< 0.001) and wet 
weight/length ratio (P< 0.001) (Table 1 and 
Figures 1C, 1D and 2). Pretreatment with oral 
plant’s extract reduced the severity of gross 
lesion scores, ulcer area and indices in such a 

manner which greater doses (400, 800 mg/kg) 
were significantly effective while the lowest 
dose (200 mg/kg) had no significant effect 
(Table 1). Plant’s extract enema was only 
effective when the dose of 800 mg/kg was 
administered rectally. Pretreatments with plant’s  
extract (200 mg/kg was exceptional) and 
reference drugs were effective to lower 
weight/length ratio in colon specimens 
compared to control groups (Table 1). 

Groups Route of 
administration 

Score 0-4 Area cm2 Colitis index Weight/Length ratio 

Sham Oral 0.0±0.0 0.0±0.0 0.0±0.0 78.3±5.4 
Control Oral 2.8±0.3 6.8±0.3 9.6±0.8 149.6±18.9 
Pred.4 Oral 0.8±0.2** 1.6±0.6*** 2.4±0.7*** 92.2±9.2*** 
Ext.200 Oral 1.8±0.2 5.1±0.8 6.9±0.9 128.2±18.1 
Ext.400 Oral 1.5±0.2* 4.4±0.2** 5.9±0.8* 113±10.6** 
Ext.800 Oral 1.2±0.2** 2.5±0.6*** 3.7±0.7** 110.2±11.4** 
Sham Rectal 0.0±0.0 0.0±0.0 0.0±0.0 75.4±6.1 
Control Rectal 3.0±0.3 7.0±0.5 10.0±0.8 142.8±13.1 
Hydroc.20 Rectal 1.4±0.2** 4.2±0.3** 5.6±0.5** 96.7±6.2*** 
Ext.400 Rectal 2.2±0.2 6.1±0.2 8.3±0.4 114.2±9.5** 
Ext.800 Rectal 1.3±0.3** 2.9±0.5*** 4.2±0.4** 97.0±12.8** 
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Figure 2. Effect of Matricaria aurea extract (Ext. 200, 400, 800 mg/kg) on ulcer index and total colitis index of acetic acid 
induced colitis in rats. Data are expressed as mean±SEM (n= 6), Pred. (prednisolone, 4 mg/kg), Hydroc. (hydrocortisone 
acetate enema, 20 mg/kg); * P< 0.05, **P< 0.01, ***P< 0.001 denote significant difference vs control groups. 
 
Table 2. Effects of Matricaria aurea hydroalcoholic extract (Ext. 200, 400, 800 mg/kg) on the histopathologic parameters of 
colitis induced by acetic acid in rats. The results are expressed as means±SEM, (n= 6). Pred. (prednisolone), Hydroc. 
(hydrocortisone acetate enema); *P< 0.05, ** P< 0.01 denote significant difference vs control groups. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 

Figure 3. Microscopic presentation of colon tissue in rats. A: Acute colitis induced by acetic acid (4%) and treated by 
vehicle (normal saline/tween 0.5%). As it is shown, necrotic destruction of mucosa, crypt damage and transmural acute 
inflammation are obvious B: Normal rats treated by vehicle (Sham group) C: Colitis treated by oral prednisolon             
(4 mg/kg) for five days D: Colitis treated by oral M. aurea extract (800 mg/kg) for five days (H&E sections, low 
power). 

Groups Route of 
administration 

Inflammation 
severity 

Inflammation 
extent 

Crypt 
damage 

Total colitis  

Sham Oral 0.0±0.0 0.0±0.0 0.0±0.0 0.0±0.0 
Control Oral 2.7±0.4 2.7±0.7 2.6±0.4 8.0±0.6 
Pred. 4 Oral 1.2±0.4** 1.5±0.4* 1.5±0.3** 4.2±0.4** 
Ext. 200 Oral 2.3±0.3 2.5±0.8 2.5±0.5 7.3±0.6 
Ext. 400 Oral 1.8±0.3* 2.2±0.4 1.9±0.3* 5.9±0.4* 
Ext. 800 Oral 1.3±0.4** 1.7±0.3* 1.5±0.3** 4.5±0.5** 
Sham Rectal 0.0±0.0 0.0±0.0 0.0±0.0 0.0±0.0 
Control Rectal 2.8±0.5 2.8±0.5 2.8±0.7 8.8±0.6 
Hydroc. 20 Rectal 1.9±0.2* 1.5±0.3* 1.8±0.3* 5.2±0.3** 
Ext. 400 Rectal 2.3±0.6 2.2±0.6 2.2±0.2 6.7±0.6 
Ext. 800 Rectal 1.5±0.3** 1.6±0.2* 1.6±0.5* 4.7±0.3** 

A B

DC 
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Histological evaluation 
Rats with acetic acid–induced colitis and 
vehicle pretreatment (control groups) showed 
destruction of epithelium, hemorrhage, edema, 
inflammatory cellular infiltration, crypt 
damage and ulceration at mucus and sub-
mucosal layers (Figure 3A). No histological 
damage was seen in sham groups (Figure 3B). 
As it is shown in Table 2, prednisolone             
and hydrocortisone enema was effective to 
reduce histopathological scores including 
inflammation severity and extent as               
well as crypt damage (at least P< 0.05).               
The reference drugs were also effective              
to diminish total colitis index after oral and 
rectal administration (P< 0.01) (Figure 2). 
Administration of plant’s extract with the dose 
of 800 mg/kg which was invariably effective 
to reduce histopathologic scores in such a 
manner, was comparable with reference drugs 
(Figure 3C). Plant extract enema (400 mg/kg) 
was not effective to reduce any histologic 
damage scores (Table 2). 
 
Discussion 
We used method of acetic acid that is both 
rapid and reproducible and produces diffuse 
colonic inflammation and definite ulcers 
resembling many histological characteristics of 
human UC (18). Our results confirmed the 
suitability of the method since an acute and 
invariably ulcerative colitis was developed in 
experimental rats. As it was found oral 
prednisolone and hydrocortisone acetate 
enema were both effective to protect against 
colitis induced by acetic acid denoting the 
adequacy of glucocoricoids actions 
irrespective to their route of administration 
(15). Greater oral doses of plant’s extract 
compared to the lowest oral dose were 
effective to protect against ulcerative damage 
suggesting a role for dosage in our 
experiments. However, more doses should be 
examined to confirm dose-dependent 
suggestion. On the other hand, the greatest 
dose of extract administered orally or as 
enema was equally effective to protect against 
colon damage denoting effectiveness of both 
routes of applying the extract during our 
experiment. We know that oral doses were 

administered daily for 5 days while rectal 
treatments were made twice for one day before  
colitis induction. It is likely that twice 
treatments with test extract enema provided a 
better availability and/or accessibility for 
active constituents to reach to the site of action 
and make an enough opportunity for local 
protective mechanisms such as scavenging the 
oxidoradicals and/or counteracting their 
noxious effects to be involved and eventually 
result in same outcome for oral and rectal 
routes of administration. Our findings are in 
accordance with some other investigations 
reported same efficacy for oral and intra-rectal 
route of natural honey (19) and Capaifera 
langsdorffii oleoresin (20) application. The 
exact mechanism of action has not been 
clearly delineated but the ulcer protective 
properties of German chamomile have been 
ascribed to bisabolol-type constituents on 
which considerable beneficial pharmacologic 
effects have been reported (21). Matricaria 
aurea extract contains a number of active 
constituents, which for some of them anti-
inflammatory, anti-oxidant and immuno-
modulatory properties have been elucidated 
(22). Flavones and flavonoides as well as 
tannins, bisabolenes and farenzene are among 
the active ingredients isolated from the         
extract in phytochemical analysis. Gums and 
mucilages with colloidal cytoprotective 
properties are among other active constituents 
for which anti-ulcerogenic effects have been 
suggested (23). It seems that the protective 
effect of M. aurea may be related at least in 
part, to flavon and flavonoid compounds 
present in the extract. However, determination 
of the role of each of these compounds in the 
anti-ulcerative and anti-inflammatory effects 
of the extract needs more investigations. Anti-
ulcerative effects of M. aurea as well as other 
related species e.g. M. recutita have been 
extensively studied in various animal models 
of ulceration within the gastrointestinal tract 
(24, 25).  

It is suggested that mechanisms such as mast 
cells stabilization, inhibiting myeloperoxidase, 
and cyclo-oxygenase activity, inhibition of TNF-
α and platelet aggregation as well as anti-
spasmodic activities have essential roles in 
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anticolitic properties of beneficial medicinal 
plants (26, 27). 

 
Conclusion 
We suggest that M. aurea is a promising agent 
for the treatment of UC and may be used as          
a dietary supplement for preventing the disease 
recurrence. More investigations with 
fractionated extracts in which pro-
inflammatory and cytokine biomarkers will be 

assessed are strongly recommended to provide 
sufficient evidences for later preclinical and 
clinical studies. 
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