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ABSTRACT
Background and Aim: The purpose of the present study is to provide a basis for the use of onion 
as a therapeutic agent for Ulcerative Colitis (UC). Methods: The rat’s model of UC induced by 
acetic acid administration intrarectally as previously described and the effect of onion extract 
was evaluated through the measurement of colonic biometrics, colonic Myeloperoxidase (MPO) 
activity and serum Lactate Dehydrogenase (LDH) activity in this model. Results: In rat treated 
with onion (300mg/kg, orally) colonic biometrics including weight and length at the 5th day after 
acetic acid administration was significantly improved. Colonic MPO activity was significantly 
decreased in onion extract group, while that in UC group significantly increased compared to 
control. LDH activity in serum was significantly elevated in UC group, but the administration of 
onion extract improved it. Conclusion: Our results suggest that onion used in the present study 
has potential for the treatment of UC.

Keywords: Ulcerative colitis, Myeloperoxidase activity, Lactate dehydrogenase, Onion, 
Anti-inflammatory.

INTRODUCTION

Ulcerative Colitis (UC), or chronic non-specific ulcerative colitis, 
is a form of chronic colonic mucosal inflammation and ulcerative 
disease. It is clinically characterized by abdominal pain, diarrhea, 
or stools containing mixed blood and mucus.[1] The colonic 
mucosal damage was considered to be a part of the pathogenesis 
of UC.[2,3] The recurrent and refractory UC could induce intestinal 
stenosis and fibrosis.[4,5] Therefore, it is very important to study 
how to improve and repair the structures and functions of colonic 
mucosa, as well as how to prevent the intestinal fibrosis of UC. 
Flavonoids are a large group of naturally occurring phenolic 
constituents, ubiquitously present in edible plants, vegetables 
and fruits. Epidemiological evidence suggests that consumption 
of foods and beverages rich in flavonoids correlate with lower 
risk of various diseases, including certain cancers, cardiovascular 
diseases and oxidative stress-related diseases.[6] More than 6000 
varieties of flavonoids have been identified, among them quercetin 
(abundant in onion, apple, broccoli and berries) and catechin 
(abundant in tea) are the most common and widely consumed 
flavonoids.[7] Onion (Allium cepa L.), a widely consumed 

vegetable in DPR of Korea as well as other countries, is a good 
source of dietary phytochemical (organosulphur compounds and 
flavonoid especially quercetin) with proven antioxidant properties 
and ability to modulate the detoxification systems.[8,9] Various 
scientific reports have confirmed its functional properties which 
include free radical scavenging activities, immune stimulation, 
cardioprotective effects (by lowering serum cholesterol and 
blood pressure), anti-cancer, and anti-infectious properties.[10] 
Onion contains a considerable number of compounds highly 
beneficial for human health, and has been reported to have 
antioxidant, anti-hyperglycemic and anti-hyperlipidemic effects 
on diabetic rats.[11-13] However, the effect of onion on colitis in 
rodents has not yet been reported. Furthermore, the inhibitory 
effect of onion extract on inflammation in UC rats has not yet 
been precisely examined. In the present study, anti-inflammatory 
effect of the onion extract was examined on UC rats by acetic acid 
administration intrarectally.

MATERIALS AND METHODS

Preparation of Extracts

Onion (Allium cepa Linn.) was sourced locally in DPR of 
Korea and kindly extracted by Traditional Medicine Centre of 
Pyongyang University of Medical Sciences. Fresh bulbs of onions 
carefully dressed and frozen at +4°C. About 100 mL of chilled 
distilled water were added to 100 g of onions and crushed in a 
homogenizer. The resultant slurry was squeezed and filtered 
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through a fine cloth and the filtrates of onion extracts were 
quickly frozen at -20°C until used.

Animals

Adult Wistar rats (outbred, 8~10 weeks of age, 220~240g) 
were provided by Laboratory Animal Centre of the Pyongyang 
University of Medical Sciences and adapted in a lab environment 
before experiments for a week. Forty-five rats were randomly 
divided into 3 groups (n=15 per group): Control group, UC model 
group and Onion extract group. During the experiment, feed and 
water were available to rats at any time. The temperature was 
maintained at 20±2°C and the humidity was 55%. The study was 
approved by the Ethics Committee for Animal Experimentation, 
Faculty of Basic Medicine, Pyongyang University of Medical 
Sciences.

Induction of Ulcerative Colitis

UC model in rats was induced by instilling 1 mL of 4% glacial 
acetic acid intrarectally through a polyethylene catheter inserted 
(8 cm from anal margin) into the colon under light ether 
anaesthesia.[14,15] Control rats were treated with an equal volume 
of Phosphate-Buffered Saline (PBS). The rats were then returned 
into their cages and allowed to recover. Animals were sacrificed by 
cervical dislocation on the 5th day after acetic acid administration. 
Segments of colon from the site of inflammation were taken and 
cleaned with PBS. They were frozen in liquid nitrogen and stored 
at -80°C.

Serum LDH Assay

On the 5th day after acetic acid administration, rats were 
anesthetized and sacrificed by withdrawing blood from the 
abdominal aorta using vacuum sampling tubes through 
a laparotomic incision. Serum samples were prepared by 
centrifuging (1000×g for 10 min) their blood, and serum LDH 
activity was measured by Hitachi 912 autoanalyzer.

Biometrics in Colon

Colon samples (8 cm from rectum) were collected for biometrics 
including colon weight (g) and colon length (cm).

Myeloperoxidase Activity

Inflammation was monitored by the estimation of 
myeloperoxidase activity as previously described.[16,17] The level of 
MPO activity was estimated in the colonic segments taken from 
the rats. Segments of the colon (1 g) were minced finely with 
scissors and homogenized with a polytron in 10 mL of 50 mmol/L 
potassium phosphate buffer (pH 6.0) containing 14 mmol/L 
hexadecyltrimethylammonium bromide. The supernatants were 
used to estimate the MPO activity. MPO activity was expressed as 
units/mg tissue. Unit is defined as the conversion of 1 μmol H2O2/
min/g tissue at room temperature.

Administration of Onion Extract

Rats in onion extract group were orally administered with onion 
extract at a daily dose of 300mg/kg body weight for 5 days from 2 
hr later after acetic acid administration.

Statistical Analysis of Data

Results were expressed as the mean and SEM. Data were analyzed 
by one-way Analysis of Variance (ANOVA) using SPSS 16.0 
and the differences between the means assessed using Dunnet’s 
multiple range test. A P value of < 0.01 was taken as the level of 
statistical significance.

RESULTS

The Changes of Physiological Parameters in Colon

The changes of physiological parameters in colon were presented 
in Table 1. In non-treated UC group, the weight and length in 
colon significantly changed compared to control group (P <0.01), 
while both parameters significantly improved in extract group (P 
<0.01).

The Changes of Colonic MPO Activity

As shown in Figure 1, colonic MPO activities of UC and extract 
group were significantly increased compared to that of control 
group (P <0.01). Administration of onion extract significantly 
decreased the MPO activity of colon compared to UC group.

The Changes of Compressive Strength

The strength of femur was measured by compressing the 
bone anterior-to-posterior. Table 1 shows some tendency to 
dose-dependently inhibition of isoflavone extract on compressive 
strength.

After 12 weeks, the compressive strength of the distal femoral 
metaphysis declined by approximately 64% in OVX group 
compared to sham group. Isoflavone extract inhibited this 
decrease significantly at doses of 60 and 90mg/kg.

Figure 1: Changes of Colonic MPO activity.
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The Changes of Serum LDH Activity

Serum LDH activities in each group were presented in Table 2. 
Average of serum LDH activity was 2314.85 IU/L in rats at the 
5th day after acetic acid administration (P < 0.01 compared to 
control group), and the treatment with onion extract significantly 
reduced activity of this enzyme compared to UC group.

DISCUSSION

Ulcerative colitis also named non-specific UC, mainly presents 
stomach ache, diarrhea, and mucosal fluid bloody purulent stool. 
The etiological factors of this disease are complex. If its treatment 
is unsuitable or lost, it will attack recurrently and be intractable, 
and leads to intestinal fibrosis even cancer in the later period. 
Specific treatments are lacked of in the medicine treatment. Now, 
people prefer to use plants rather than to take chemical drugs 
for the prevention and treatment of diseases, because plants are 
the major source of materials which combat various ailments 
and preserve health. Onion (Allium cepa L.) is a good source 
of activated phytomolecules such as phenolic acids, flavonoids 
especially quercetin, cepaenes, thiosulfinate, organosulfur 
compounds and anthocyanin,[18] with proven antioxidant 
properties and protective effects against different degenerative 
pathologies such as cardiovascular and neurological diseases, 
cancer and other dysfunctions based on oxidative stress.[19] Onion 
is rich in sulfur-containing compounds and is used as foodstuff, 
condiment, flavoring and folk medicine in DPR of Korea. Until 
now, there are no studies to investigate the effect of onion on UC 
in rats. In the present study, anti-inflammatory effect of the onion 
extract was examined on UC rats by acetic acid administration 
intrarectally. Acetic acid-induced increase in the colon weight 
and reduction in the colon length are measures of inflammation 
and edema in the colon. Significant improvement in colon weight 
and colon length was noticed in extract group compared to UC 
model group (Table 1). On the other hand, administration of 
onion extract produced amelioration of increased colonic MPO 

activity induced by acetic acid. In general, MPO activity is linked 
to the condition and severity of inflammation, and so that, this is 
used to use as the biomarker to evaluate the inflammatory status. 
Our result showed that onion extract can inhibit the activity 
of neutrophils in UC. Administration of onion extract showed 
reduced LDH activity in serum, indicating also suppression of 
inflammation, which may be due to chemical stimulation by 
acetic acid in colon of rats. These results suggest that onion extract 
can suppress the progress of inflammation including formation 
of ulcer in colon. However, it is still to be examined whether 
the effect of volatile and non-volatile components in onion is 
observed in the experiment for improvement of colonic aberrant 
crypt foci in this model or not. Further studies are necessary to 
demonstrate the effect of onion extract on several animal model 
of UC, comparing anti-inflammatory drugs.

CONCLUSION

The present study showed that the anti-inflammatory effect 
of onion on UC in rats may be beneficial for human health. 
The results suggest that onion might pave the way for a novel 
therapeutic agent for the management of UC.

CONFLICT OF INTEREST

The authors declare no conflict of interest.

ABBREVIATIONS

UC: Ulcerative Colitis; MPO: Myeloperoxidase Activity; LDH: 
Lactate Dehydrogenase.

REFERENCES
1. Zhi-shui C, Bei-hai W, Wan-dai Z. Scheme on diagnosis and treatment of ulcerative 

colitis by integrative Chinese and western medicine. Chin J Integr Tradit West Med. 
2004;24(11):2690-3.

2. Boros M, Takaichi S, Hatanaka K. Ischemic time-dependent microvascular changes 
and reperfusion injury in the rat small intestine. J Surg Res. 1995;59(2):311-20. doi: 
10.1006/jsre.1995.1170, PMID 7637347.

3. Ma Y, Jiang Z, Bai M. The change of gut barrier function and gene expression after 
surgical stress and parenteral nutrition. Zhonghua Wai Ke Za Zhi. 1995;33(6):371-3. 
PMID 8582226.

4. Koutroubakis IE, Petinaki E, Dimoulios P, Vardas E, Roussomoustakaki M, Maniatis AN, 
et al. Serum laminin and collagen IV in inflammatory bowel disease. J Clin Pathol. 
2003;56(11):817-20. doi: 10.1136/jcp.56.11.817, PMID 14600124.

5. Huan-gan W, Guang-qing A, Hui-rong L, Zheng S, Han-ping C, Shi-min L, et al. Han 
Clinical study on the prevention and treatment of intestinal fibrosis in ulcerative colitis 
by moxibustion. J Acupunct Tuina Sci. 2003;1(2):14-7. doi: 10.1007/BF02850937.

6. Graf BA, Milbury PE, Blumberg JB. Flavonols, flavones, flavanones, and human 
health: epidemiological evidence. J Med Food. 2005;8(3):281-90. doi: 10.1089/
jmf.2005.8.281, PMID 16176136.

7. Erlund I. Review of the flavonoid’s quercetin, hesperetin, and naringenin. Dietary 
sources, bioactivities, bioavailability, and epidemiology. Nutr Res. 2004;24(10):851-74. 
doi: 10.1016/j.nutres.2004.07.005.

8. Jaiswal N, Ibrahim Rizvi SI. Variation of antioxidant capacity in different layers of 
onion (Allium cepa L.) at two different stages of maturation. Curr Nutr Food Sci. 
2012;8(2):126-30. doi: 10.2174/157340112800840763.

9. El-Demerdash FM, Yousef MI, Abou NI, Naga EI. Biochemical study on the 
hypoglycemic effects of onion and garlic in alloxan-induced diabetic rats. Food 
Chem Toxicol. 2005;43(1):57-63. doi: 10.1016/j.fct.2004.08.012, PMID 15582196.

10. Corzomartinez M, Corzo N, Villamiel M. Biological properties of onions and garlic. 
Trends Food Sci Technol. 2007;18(12):609-25. doi: 10.1016/j.tifs.2007.07.011.

11. Kumari K, Augusti KT. Antidiabetic and antioxidant effects of S-methyl cysteine 
sulfoxide isolated from onions (Allium cepa Linn.) as compared to standard drugs in 
alloxan diabetic rats. Indian J Exp Biol. 2002;40(9):1005-9. PMID 12587728.

Colon weight (gm) Colon length (cm)
Control 1.36±0.02 15.43±0.21
UC 1.81±0.05** 12.78±0.12**

Extract 1.47±0.04**ΔΔ 14.35+0.11**ΔΔ

Each value represents the mean ± SEM of 15 rats per group. **P<0.01 as compared 
with control group. ΔΔ P<0.01 as compared with UC group.

Table 1: Weight and length of colon.

Serum LDH (IU/L)
Control 423.12±10.64
UC 2314.85±38.82**

Extract 1219.36±20.42**ΔΔ

Each value represents the mean ± SEM of 15 rats per group. **P<0.01 as compared 
with control group. ΔΔP>0.01 as compared with UC group.

Table 2: Changes of serum LDH activity.



International Journal of Clinical and Experimental Physiology, Vol 10, Issue 1, Jan-Mar, 2023 29

Rim, et al.: Onion Extract and Experimental Ulcerative Colitis

12. El-Demerdash FM, Yousef MI, El-Naga NI. Biochemical study on the hypoglycemic 
effects of onion and garlic in alloxan-induced diabetic rats. Food Chem Toxicol. 
2005;43(1):57-63. doi: 10.1016/j.fct.2004.08.012, PMID 15582196.

13. Campos KE, Diniz YS, Cataneo AC, Faine LA, Alves MJ, Novelli EL. Hypoglycaemic and 
antioxidant effects of onion, Allium cepa: dietary onion addition, antioxidant activity 
and hypoglycaemic effects on diabetic rats. Int J Food Sci Nutr. 2003;54(3):241-6. doi: 
10.1080/09637480120092062, PMID 12775373.

14. MacPherson BR, Pfeiffer CJ. Experimental production of diffuse colitis in rats. 
Digestion. 1978;17(2):135-50. doi: 10.1159/000198104, PMID 627326.

15. Khan I, Al-Awadi FM. Colonic muscle elaborates the production of interleukin-1. 
Messenger RNA in experimental colitis. Gut. 1996;40(3):307-12.

16. Bradley PP, Priebat DA, Christensen RD, Rothstein G. Measurement of cutaneous 
inflammation: estimation of neutrophil content with an enzyme marker. J Invest 
Dermatol. 1982;78(3):206-9. doi: 10.1111/1523-1747.ep12506462, PMID 6276474.

17. Khan I, Al-Awadi FM, Abul H. Colitis-induced changes in the expression of the Na/H 
exchanger isoform NHE-1. J Pharmacol Exp Ther. 1998;285(2):869-75. PMID 9580638.

18. Slimestad R, Fossen T, Vågen IM. Onions: A source of unique dietary flavonoids. J 
Agric Food Chem. 2007;55(25):10067-80. doi: 10.1021/jf0712503, PMID 17997520.

19. Griffiths G, Trueman L, Crowther T, Thomas B, Smith B. Onions-A global benefit to 
health. Phytother Res. 2002;16(7):603-15. doi: 10.1002/ptr.1222, PMID 12410539.

Cite this article: Rim G, Han S, Rim C. Effects of Onion extract on Ulcerative Colitis in Rats. Int J Clin Exp Physiol. 2023;10(1):26-9.


