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Abstract

Ulcerative colitis (UC) is an inflammatory destructive
disease of the large intestine occurred usually in the
rectum and lower part of the colon as well as the
entire colon. Drug therapy is not the only choice for
UC treatment and medical management should be
as a comprehensive whole. Many synthetic drugs are
available for the treatment of UC like 5-aminosalicylic
acid, oral or systemic corticosteroids, immunomodulator,
efc. but these drugs are associated with many serious
side effects after long term use or have certain disadvan-
tage or not suitable for the use in some patients. In short
synthetic drugs have many disadvantages and for this
reason effective and safe alternative drug treatment for
the UC is the challenge. Herbal drugs are found to be very
promising results of the treatment of UC and enzymatic
level. Researchers explored many herbal drugs for the
treatment and even many more may found effective
in the treatment of UC. At this point we feel herbal
medicine is the better alternative for the treatment of
UC.

Key words: Ulcerative colitis; Herbal drugs; Synthetic
drugs
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Core tip: Ulcerative colitis (UC) is one of the diseases of
gastro intestinal tract having many serious complications.
Many synthetic drugs are available for the treatment of
UC but they have many serious side effects after long
term use. This review presents potential of traditional/
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herbal drugs in the treatment of ulcerative colitis. Herbal
drugs have great potential with safety which could be
better alternative to synthetic drugs.

Nirmal SA, Gangurde SS, Dumbre PS, Pal SC, Mandal SC.
Challenges and opportunities in the treatment of ulcerative colitis.
World J Pharmacol 2015; 4(2): 219-226 Available from: URL:
http://www.wjgnet.com/2220-3192/full/v4/i2/219.htm DOI:
http://dx.doi.org/10.5497/wjp.v4.i2.219

INTRODUCTION

Ulcerative colitis (UC) is chronic idiopathic inflammatory
bowel disorders (IBD) in which patients require lifelong
treatment!'l, Corticosteroids, immunosuppressants and
antitumour necrosis factor (TNF) antibodies are used in
conventional treatment of IBD but due to long term use
they are associated with very serious side effects like
malignancy™®® and this is the reason nowdays patients
prefer complementary and alternative medicine (CAM)
as it is more safe compared to synthetic drugs. This
is proved by a survey conducted to observe patients
preference for CAM drugs™. CAM treatment involves
use of herbal medicine, dietary supplementation
like probiotics and prebiotics and acupuncture and

moxibustion treatments in IBD patients™.

SOME FACTS ABOUT UC

Incidence of UC depends on gender, age, and geo-
graphy™” but men and women have an equal risk for
UC. IBD is more prevalent in young people (10-19 years
age), but it can occur at any age. Caucasians have more
risk than Africans for the incidence of IBD while Asian
and South American have lower incidences. Smokers
have lower than incidences of UC than other patients.
Study showed that smoking protects against UC. Breast
feeding reduces risk of UC. Left-handed people have a
significantly higher risk for IBDs than others. Persons
with history of depression or anxiety have higher risk
of UC because depression alters immunity and makes
person more susceptible to UC®®,

SIDE EFFECTS OF SYNTHETIC DRUGS

Both medications and surgery have been used for
the treatment of UC™. Generally surgery is done for
life-threatening complications. As there is no perfect
medication for UC, the goals of treatment with synthetic
drug is to prevent remissions of UC and to improve the
quality of patients life***!, Table 1 summarizes various
drugs used for the treatment of UC with their side
effects.

INFLAMMATORY MEDIATORS

Humoral immunity is increased in IBD patients that
can be confirmed by increased levels of immune
globulins (IgG1)" and autoantibodies'***’!. Same
thing is evidenced when mucosal plasma cells from UC
patients showed increased levels of IgG1'!. Anticolon
and antineutrophil antibodies are observed in UC
patients®***, Exaggerated Th2 response - elevated
interleukin-5 (IL-5) profile is observed in UC patients®",
Levels of various cytokines such as IL-1, IL-6, IL-8 and
tumor necrosis factor-alpha (TNF-a) are found elevated
in IBD*>?%,

OXIDATIVE STRESS IN ULCERATIVE
COLITIS

It is observed that level of oxidative stress is increased
in the intestinal mucosa of ulcerative colitis patients.
Oxidative DNA damage may occur in IDB patients,
which can be evidenced by production of 8-hydroxy-
deoxyguanosine (8-OHdG). Levels of vitamins A and
E are found to reduce in UC patients as compared to
normal persons. Mucosal biopsies of UC patients showed
increased reactive oxygen intermediates, DNA oxidation
products (8-OHdG), and iron in inflamed tissue com-
pared to normal at the same time levels of copper
and zinc is found reduced which acts as cofactors for
the endogenous antioxidant superoxide dismutase!®”’.
Reactive oxygen species (ROS) activate nuclear factor-
kappa B (NF-xB) which increases production of TNF-a
and again TNF-a. cause production of ROS. In this way a
cycle in induced by increased oxidative stress.

SYMPTOMS OF UC

ROLE OF GLYCOSAMINOGLYCANS

Ulcerative colitis can be diagnosed by symptoms like
fever, fever with chills, loss of appetite, weight loss,
impaired growth in children, tenesmus, ulcers and
fistulae, recurrent diarrhea”**®, presence of blood
is observed in stools, constipation, an ache around
the top of the hipbone, or cramps in the middle of the
abdomen, bloating, nausea, vomiting, anemia, toxic
megacolon, abdominal pain and distention, dehydration,
and malnutrition™®®*"), colon cancer, arthritis, red eyes,
vision impairment and diseases of the liver and bile
ducts.
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Glycosaminoglycans (GAGSs) is a important substance
that affect permeability and immune/inflammatory
reactions of the colon. Altered GAG content in the
colon of IBD patients is observed. UC patients showed
abnormal distribution of GAGs, with significantly
greater amounts of total glycosaminoglycans, heparan
sulfate, and hyaluronic acid than normal person™®®. 1t is
hypothesize that change in negatively charged sulfated
compounds can affect the passage of substances
through the colonic mucosa, leading to leakage of
proteins and fluids, thrombosis, and extensive remo-
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Table 1 Allopatic drugs used for the treatment of ulcerative colitis and their side effects

Drug Use Dosage form Disadvantages Ref.
5-aminosalicylic acid Treatment of tissue inflammation Enema or Enema solution cannot reach high enough to treat [13]
compounds orally inflammation in the upper colon and if taken orally,
however, the stomach and upper small intestine absorb
most of the drug before it reaches the colon
Sulfasalazine Decreasing intestinal inflammation and Orally Nausea, heartburn, headache, anemia, skin rashes, and in ~ [14]
relieving symptoms of abdominal pain, rare instances, hepatitis and kidney inflammation. In men,

diarrhea, and rectal bleeding sulfasalazine can reduce the sperm count
Olsalazine (consists of Decreasing intestinal inflammation and Orally Secretory diarrhea [15]
two 5-ASA molecules relieving symptoms of abdominal pain,
linked together) diarrhea, and rectal bleeding
Corticosteroids Corticosteroids do not require direct contact Orally, Some patients become corticosteroid dependent and [16]
(prednisone, with inflamed intestinal tissues to be effective. intravenous consistently develop symptoms of colitis
prednisolone, These are potent anti-inflammatory agents Whenever the corticosteroid dose is below a certain

hydrocortisone, efc.)

Immunomodulator Immunomodulators decrease tissue

medications inflammation by reducing the population of
immune cells and/or by interfering with their
production of proteins that promote immune

activation and inflammation

Azathoprine and
6-Mercaptopurine

These are used mainly in the following
situations, UC and CD patients with severe
diseases not responding to corticosteroids,

patients experiencing undesirable
corticosteroid-related side effects, patients
dependent on corticosteroids and unable
to discontinue them without developing
relapses
Methotrexate Helpful in treating patients with moderate
and azathioprine nor tolerate these two
medications
Cyclosporine Treatment of severe UC. It is useful in
fulminant UC and severely ill patients who

do not respond to systemic corticosteroids  intravenously

Orally or
to severe CD who neither respond to 6-MP  intramuscular

Orally as
well as

level. Common side effects include rounding of the
face (moon face), acne, increased body hair, diabetes,
weight gain, high blood pressure, cataracts, glaucoma,
increased susceptibility to infections, muscle weakness,
depression, insomnia, mood swings, personality changes,
irritability, and thinning of bones (osteoporosis) with an
accompanying increased risk of compression fractures
of the spine. Children on corticosteroids can experience
stunted growth

Orally Risks of infection due to weakened immunity [17]

Increased vulnerability to infections, inflammation of the ~ [18]
liver (hepatitis) and pancreas (pancreatitis), and bone
marrow toxicity (interfering with the formation of cells
that circulate in the blood). 6-MP can reduce the sperm
count in men
When the partners of male patients on 6-MP conceive,
there is a higher incidence of miscarriages and vaginal
bleeding. There also are respiratory difficulties in the
newborn
Development of liver cirrhosis when the medication [19]
is given over a prolonged period of time (years). Low
white blood cell counts and inflammation of the lungs.
Methotrexate should not be used in pregnancy
High blood pressure, renal function impairment, tingling  [20]
sensations in the extremities, anaphylactic shock and
seizures

5-ASA: 5-aminosalicylic acid; UC: Ulcerative colitis; CD: Crohn’s disease.

deling observed in UC and IBD'*?\, These changes leads
to the inflammatory process as hyaluronic acid can
interact directly with lymphocytes, inhibit macrophage
response to cytokines, and increase phagocytosis.
GAG content has been associated with alteration in the
distribution of macrophages reactive to TNF-¢.*°.

ROLE OF HERBAL MEDICINES IN THE
TREATMENT OF ULCERATIVE COLITIS

Herbal medicine means use of folk and/or traditional
medicinal practice by using plants and/or plant extracts
for the treatment of various diseases or disorders.
Eighty percent population from developing country
depends on herbal medicines for the treatment of their
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diseases. Recent studies showed that about 20%-26%
patients use TCM therapies for the treatment of GI
symptoms and another observation is that generally
patients having chronic GI disorders use or prefer
TCM therapies™ . This use of TCM for the treatment
of IBD is spread to Western world and in many Asian
countries®, In ancient times Chinese people’s are using
herbals for the treatment of UC and this is evidenced by
Chinese literature. The main intention of using herbals
for the treatment of UC was the belief that natural drugs
are safe and around 30% peoples think that herbal
preparations don’t cause any harm or side effects.
Herbal drugs contains numerous chemicals and that is
the reason its effect is unpredictable". Today, TCM is
most popular way of treatment for UC in Eastern Asian
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Table 2 Medicinal plants used for the treatment of ulcerative colitis with their mechanism of action

Sr. No. Plant Mechanism Ref.

1 Acacia ferruginea Acacia ferruginea extract significantly resist UC via modulation of oxidant/anti-oxidant balance and [37]
inhibition of inflammatory mediators. Extract inhibited the activation and translocation of transcription
factors (NF-«B subunits (p65/p50)
2 Passiflora edulis Passiflora edulis peel can significantly resist 2,4,6-trinitrobenzenesulphonic acid-induced ulcerative colitis  [38]
by modulating microbiota and could be used as a source of fiber and polyphenols in the prevention of
oxidative stress through the improvement of serum and tissue antioxidant status

3 Arnebia euchroma Effectiveness of a hydroxynaphthoquinone fraction from Arnebia euchroma was evaluated with TNBS- [39]
induced UC. The underlying mechanism may be associated with TNF-a. inhibition in colonic tissue with
the dose of 10 mg/kg
4 Cannabis Cannabis had been used successfully to relieve the symptoms associated with IBD by inhalational route [40]
5 Rhizophora apiculata R. apiculata significantly resist acetic acid induced colitis in experimental mouse model by increasing [41]

anti-oxidant enzymes such as SOD and GSH and reducing LPO, NO and inflammatory mediators such as
MPO, LDH, iNOS, COX-2 and TNF-a expressions. And also inhibits the translocation of NF-xB p65 and
p50 subunits
6 Hymenaea stigonocarpa Total flavonoid of stem bark extract and fruit pulp flour of Hymenaea stigonocarpa significantly resist [42]
TNBS-induced colonic damage in rats. Its mechanism may be related to inhibition of MPO and AP
activities, reduction in colon MDA content, and counteraction of GSH depletion induced by inflammatory
process
7 Helicteres angustifolia Aqueous extract of Helicteres angustifolia significantly resist UC induced by TNBS by keeping balance of ~ [43]
inflammatory factors in blood and also by improving increasing expression of IL-10 and decreasing the
expressions of IL-6 and TNF-o
8 Ilex kudingcha Methanol extracts of Ilex kudingcha increased glutathione and reduced colonic myeloperoxidase and [44]
malondialdehyde levels in the colon tissue and prevented edema, mucosal damage and loss of crypts. It
also decreased anti-inflammatory effects by decreasing the levels of TNF-o, IL-1B and IL-6 in the colon
tissues on 3% DSS-induced UC in mice
9 Peony TGP showed positive effect in 2,4,6-trinitrobenzene sulfonic acid TNBS/ ethanol-induced colitis by [45]
significant improvements of DAI, CMDI, HPS, and MPO activity. Moreover, administration of TGP (50
or 100 mg/kg per day) decreased the up-regulated levels of serum TNF-a and IL-1p, and expression of
TNF-a and IL-13 mRNA and protein in colonic tissues, and increased the serum IL-10 and colonic IL-10
mRNA and protein level
10 Olea europaea Total phenolic secoiridoid of oleuropein, the major phenolic secoiridoid in Olea europaea significantly [46]
resisted dextran sodium sulfate-induced chronic colitis in mice. It decreased inflammatory cell and
released the inflammatory cytokines IL-1p and IL-6 with increased IL-10 levels in colon tissue. The anti-
inflammatory mechanism of oleuropein was associated with the suppression of the phosphorylation of
P38 mitogen-activated protein kinase and might be mediated by up-regulation of annexin A1l
11 Plumbagin plants Naphthoquinone constituent of Plumbagin plants significantly resist ulcerative colitis in mice by reducing  [47]
the levels of proinflammatory cytokines (TNF-a, IFN-y, and IL-17) but cytokine levels remained unaffected
with restoration of goblet cells in colon of mice

12 Euphorbia granuleta Alcohol extracts of Euphorbia granuleta (Euphorpiaceae) significantly resist UC by reducing the pro- [48]
inflammatory cytokine TNF-a and colonic MDA contents
13 Amaranthus roxburghianus Combination of hydroalcoholic extract of roots of A. roxburghianus and piperine showed minimal [49]

ulceration, hemorrhage, necrosis and leucocyte infiltration and significantly reduced malondialdehyde
and myeloperoxidase levels and increased glutathione levels in blood and tissue
14 Curcumin Oral curcumin extract decreases colon injury with decreased inflammatory reactions, lipid peroxidation, [50]
apoptotic cell death, and modulating p38- and JNK-MAPK pathways in acetic acid-induced colitis
15 Bauhinia tomentosa Extract of Bauhinia tomentosa significantly inhibit colitis by regulating the antioxidant and inflammatory ~ [51]
mediators with decreasing myeloperoxidase, tumor necrosis factor and inducible nitric oxide synthase
expression on acetic acid induced ulcerative colitis
16 Cistanche tubulosa Echinacoside enriched extract of Cistanche tubulosa significantly resist DSS-induced colitis by protecting  [52]
intestinal epithelium from inflammatory injury and by upregulating TGF-B1 which enhanced in vitro
wound healing activity as well as with an increase in the number of Ki67(+) proliferating cells in diseased
colons
17 Garcinia kola A natural biflavonoid, kolaviron from the seeds of Garcinia kola significantly increase the inflammatory [53]
mediators, IL-1B and tumour necrosis factor alpha, in the colon of DSS-induced ulcerative colitis in rats
The anti-colitis effect of kolaviron is related to its intrinsic anti-inflammatory and anti-oxidative properties
18 Marine mangrove Avicennia Marine mangrove Avicennia marina extract significantly decreased the colonic lipid peroxides, [54]
marina glutathione peroxidase, serum nitric oxide and significantly increased the colonic and erythrocyte
superoxide dismutase and glutathione levels against acetic acid-induced colitis due to the presence of
higher levels of decanoic acid, DEHA, pentanoic acid, pyrrolidine, 4-chlorophenyl, thiazolidinones, and
arabinopyranoside (flavonoid)
19 Soy extract FSG with standardized isoflavone and stable BBI content exert cumulative or synergistic protection [55]
based on protease inhibition and ER-ligand activity in colitic rats. It improved the severity of colitis, by
decreasing the TNBS-induced rise in gut permeability, visceral sensitivity, faecal proteolytic activity and
PAR-2 expression at all post-TNBS points
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Aegle marmelos

Andrographis paniculata

Terminalia chebula

American ginseng

Vaccinium myrtillus

Moringa oleifera and Citrus

sinensis

Lavandula intermedia

Chelidonium majus

Boswellia serrata

Apple polyphenol extract

Cordia dichotoma

Vitex negundo
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Effect of Aegle marmelos unripe fruit extract was studied on acetic acid induced ulcerative colitis and
indomethacin-induced enterocolitis in Wistar albino rats. Its mechanism is related with protection in
mast cell degranulation by significantly decreasing the MDA levels and increased SOD activity. Extract
produced anti-inflammatory, antioxidant, and mast cell stabilizing effects demonstrating protective effect
in inflammatory bowel disease
A. panculata extract at a dose of 1800 mg daily were found to be effective in the treatment of ulcerative
colitis
Fruit pulp of Terminalia chebula TCE (600 mg/kg) shows healing effect against acetic acid induced colitis
in rats. TCE showed antibacterial activity and both TCE and SS enhanced the antioxidants, but decreased
free radicals and myeloperoxidase activities affected in acetic acid-induced colitis
HAG cause apoptosis and suppress mouse colitis through a p53-mediated mechanism. HAG might
be very effective in targeting the inflammatory cells and cancer cells since it induces apoptosis of
inflammatory cells and cell cycle arrest in both p53-/- and WT p53 colon cancer cells
Anthocyanins from Vaccinium myrtillus were shown to have antioxidative and anti-inflammatory effects
are useful in the treatment of UC
Results show that a combination of Moringa oleifera root extracts with Citrus sinensis fruit rind extract
is effective in the treatment of UC and results are comparable with the standard drug prednisolone. The
combination reduced the levels of MPO and MDA in blood and tissue
Lavandula intermedia protected acute colitis in a mouse model of caused by Citrobacter rodentium.

It reduced intestinal tissue damage, and decreased infiltration of neutrophils and macrophages, with
reduced levels of TNF-a, IFN-y, IL-22, macrophage inflammatory protein-2a, and inducible nitric oxide
synthase expression
The CA, a constituent of Chelidonium majus L., has protective effects against DSS-induced UC. CA was
found to regulate levels of IL-6 and tumor necrosis factor-o in serum. In colonic tissues, prostaglandin E(2)
production levels and COX-2 and HIF-1a expression levels were increased by DSS, but CA attenuated
increases in COX-2 and HIF-1a levels
Extracts of the plant Boswellia serrata showed significant reduction in lipid peroxidation and SOD level
and GPx glutathione level increased significantly. The activity might be due to presence of antioxidant
substances
Apple extract treatment reduced the severity of colitis. Apple polyphenols reduced the degradation of
tissue transglutaminase protein occurring through calpain action. The efficacy of apple extract is mediated
by its effects on COX-2 and TNF-a. The unbalance between calpain and tissue transglutaminase may
play a role in colonic damage and future therapeutic interventions in ulcerative colitis can target this
mechanisms
The bark of Cordia dichotoma f. (Boraginaceae) was used in the treatment of ulcerative colitis. Apigenin
(5 mg/kg, p.o.) isolated from methanol extract of C. dichotoma bark showed significant healing and
reduction in inflammatory enzymes when screened for UC
Ethanol extract of Vitex negundo Linn. (Verbenaceae) root is effective in the treatment of UC. Extract
reduced MPO and MDA levels in blood and tissue

[56]

(57]

(58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66,67]

[68]

UC: Ulcerative colitis; TNBS: 2,4,6-trinitrobenzene sulfonic acid; IBD: Inflammatory bowel disorders; SOD: Superoxide dismutase; GSH: Glutathione;
LPO: Lipid peroxides; NO: Nitric oxide; MPO: Myeloperoxidase; LDH: Lactate dehydrogenase; iNOS: Nitric oxide synthase; COX-2: Cyclooxygenase-2;
TNF-a.: Tumor necrosis factor-o; AP: Alkaline phosphatase; MDA: Malondialdehyde; DSS: Dextran sulfate sodium; TGP: Total glucosides of peony;
CMDI: Colon macroscopic damage index; DAI: Disease activity index; HPS: Histopathological score; IL: Interleukin; TGF: Transforming growth factor;

DEHA: Diethylhydroxylamine; FSG: Fermented soy germ extract; BBI: Bowman-birk bnhibitors; ER: Estrogen receptor; HAG: Hexane fraction of

American ginseng; CA: Chelidonic acid; HIF-1a: Hypoxia induced factor-1a; GPx: Glutathione peroxidase.

countries. Slippery elm, fenugreek, devil’s claw, Mexican
yam, tormentil, and Wei tong ning (a TCM) are some
of the herbal remedies for the treatment of IBD!***,
Chen et a*® compared TCM and synthetic drugs for the
management of UC and result showed that 118 cases
of UC patients were treated with integration of TCM and
86 cases of UC were treated with prednisone as controls
(Table 2).

of herbal medicines is available with promising results
for the treatment of UC. Now it is proved that herbal
medicines and TCM can treat conditions of ulcerative
colitis. We feel it is the duty of physicians to guide UC
patients to inform them regarding availability of TCM
treatment which is more effective and safe. These
herbal medicines have opened new avenues for the
treatment of UC. Thus we feel that herbal medicines are

better option for the treatment of UC.

CONCLUSION
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patients need to be treated with medicines throughout 1
their lives to either to prevent relapse or to reduce
other threats. This is the way by which quality of life
of patients suffering from UC can be improved. Many 9
synthetic drugs prescribed for the treatment of UC
are associated with large side effects. Large number

Kane SV, Robinson A. Review article: understanding adherence to
medication in ulcerative colitis - innovative thinking and evolving
concepts. Aliment Pharmacol Ther 2010; 32: 1051-1058 [PMID:
20815833 DOI: 10.1111/j.1365-2036.2010.04445]

Toruner M, Loftus EV, Harmsen WS, Zinsmeister AR, Orenstein
R, Sandborn WJ, Colombel JF, Egan LJ. Risk factors for
opportunistic infections in patients with inflammatory bowel disease.

WJP | www.wjgnet.com 223 June 9, 2015 | Volume 4 | Issue 2 |

JBaishideng®



12

13

16

17

19

JRaishideng®

Nirmal SA et a/. Treatment of ulcerative colitis

Gastroenterology 2008; 134: 929-936 [PMID: 18294633 DOI:
10.1053/j.gastro.2008.01.012]

Lichtenstein GR, Rutgeerts P, Sandborn WJ, Sands BE, Diamond
RH, Blank M, Montello J, Tang L, Cornillie F, Colombel JF.
A pooled analysis of infections, malignancy, and mortality in
infliximab- and immunomodulator-treated adult patients with
inflammatory bowel disease. Am J Gastroenterol 2012; 107:
1051-1063 [PMID: 22613901 DOI: 10.1038/ajg.2012.89]
Fernandez A, Barreiro-de Acosta M, Vallejo N, Iglesias M,
Carmona A, Gonzalez-Portela C, Lorenzo A, Dominguez-Muiioz
JE. Complementary and alternative medicine in inflammatory bowel
disease patients: frequency and risk factors. Dig Liver Dis 2012; 44:
904-908 [PMID: 22795615 DOI: 10.1016/1.d1d.2012.06.008]
Hilsden RJ, Verhoef MJ, Rasmussen H, Porcino A, DeBruyn JC.
Use of complementary and alternative medicine by patients with
inflammatory bowel disease. Inflamm Bowel Dis 2011; 17: 655-662
[PMID: 20848543 DOI: 10.1002/ibd.21360]

van Staa TP, Cooper C, Brusse LS, Leufkens H, Javaid MK,
Arden NK. Inflammatory bowel disease and the risk of fracture.
Gastroenterology 2003; 125: 1591-1597 [PMID: 14724810 DOI:
10.1053/j.gastr0.2003.09.027]

Thuraisingam A, Leiper K. Medical management of ulcerative
colitis. Hosp Med 2003; 64: 703-707 [PMID: 14702780 DOI:
10.12968/hosp.2003.64.12.2360]

Diculescu M, Ciocirlan M, Ciocirlan M, Pitigoi D, Becheanu G,
Croitoru A, Spanache S. Folic acid and sulfasalazine for colorectal
carcinoma chemoprevention in patients with ulcerative colitis: the
old and new evidence. Rom J Gastroenterol 2003; 12: 283-286
[PMID: 14726972]

Raychaudhuri SP, Raychaudhuri SK. Role of NGF and neurogenic
inflammation in the pathogenesis of psoriasis. Prog Brain Res 2004;
146: 433-437 [PMID: 14699978 DOI: 10.1016/S0079-6123(03]
Lichtenstein GR. Evaluation of bone mineral density in inflammatory
bowel disease: current safety focus. Am J Gastroenterol 2003; 98:
$24-S30 [PMID: 14697915 DOI: 10.1016/j.amjgastroenterol.2003.1
1.003]

Winther KV, Jess T, Langholz E, Munkholm P, Binder V. Survival
and cause-specific mortality in ulcerative colitis: follow-up of a
population-based cohort in Copenhagen County. Gastroenterology
2003; 125: 1576-1582 [PMID: 14724807 DOI: 10.1053/
j-gastro.2003.09.036]

Solem CA, Loftus EV, Tremaine WJ, Sandborn WJ. Venous
thromboembolism in inflammatory bowel disease. Am J Gastro-
enterol 2004; 99: 97-101 [PMID: 14687149 DOI: 10.1046/
j-1572-0241.2003.04026.x]

Russinko PJ, Agarwal S, Choi MJ, Kelty PJ. Obstructive
nephropathy secondary to sulfasalazine calculi. Urology 2003; 62:
748 [PMID: 14550462 DOI: 10.1016/S0090-4295(03]

Loftus EV, Kane SV, Bjorkman D. Systematic review: short-term
adverse effects of 5-aminosalicylic acid agents in the treatment
of ulcerative colitis. Aliment Pharmacol Ther 2004; 19: 179-189
[PMID: 14723609 DOI: 10.1111/j.0269-2813.2004.01827 x]
Edmond LM, Hopkins MJ, Magee EA, Cummings JH. The effect
of S-aminosalicylic acid-containing drugs on sulfide production
by sulfate-reducing and amino acid-fermenting bacteria. Inflamm
Bowel Dis 2003; 9: 10-17 [PMID: 12656132 DOI: 10.1097/000547
25-200301000-00002]

Card T, West J, Hubbard R, Logan RF. Hip fractures in patients
with inflammatory bowel disease and their relationship to
corticosteroid use: a population based cohort study. Gut 2004; 53:
251-255 [PMID: 14724159 DOI: 10.1136/gut.2003.026799]
Corominas H, Baiget M. Clinical utility of thiopurine S-methyl-
transferase genotyping. Am J Pharmacogenomics 2004; 4: 1-8 [PMID:
14987117 DOI: 10.2165/00129785-200404010-00001]

Menachem Y, Gotsman I. Clinical manifestations of pyoderma
gangrenosum associated with inflammatory bowel disease. Isr Med
Assoc J 2004; 6: 88-90 [PMID: 14986464]

Feagan BG. Maintenance therapy for inflammatory bowel disease.
Am J Gastroenterol 2003; 98: S6-S17 [PMID: 14697913 DOI:

WIJP | www.wjgnet.com

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

10.1016/j.amjgastroenterol.2003.11.002]

Keven K, Sahin M, Kutlay S, Sengul S, Erturk S, Ersoz S, Erbay
B. Immunoglobulin deficiency in kidney allograft recipients:
comparative effects of mycophenolate mofetil and azathioprine.
Transpl Infect Dis 2003; 5: 181-186 [PMID: 14987202 DOI:
10.1111/1.1399-3062.2003.00035.x]

Kett K, Rognum TO, Brandtzaeg P. Mucosal subclass distribution
of immunoglobulin G-producing cells is different in ulcerative
colitis and Crohn’s disease of the colon. Gastroenterology 1987; 93:
919-924 [PMID: 3308623]

Das KM, Dasgupta A, Mandal A, Geng X. Autoimmunity to
cytoskeletal protein tropomyosin. A clue to the pathogenetic
mechanism for ulcerative colitis. J Immunol 1993; 150: 2487-2493
[PMID: 8450225]

Duerr RH, Targan SR, Landers CJ, Sutherland LR, Shanahan F. Anti-
neutrophil cytoplasmic antibodies in ulcerative colitis. Comparison
with other colitides/diarrheal illnesses. Gastroenterology 1991; 100:
1590-1596 [PMID: 2019365]

Blumberg RS, Strober W. Prospects for research in inflammatory
bowel disease. JAMA 2001; 285: 643-647 [PMID: 11176874 DOI:
10.1001/jama.285.5.643]

Mahida YR, Ceska M, Effenberger F, Kurlak L, Lindley I,
Hawkey CJ. Enhanced synthesis of neutrophil-activating peptide-1/
interleukin-8 in active ulcerative colitis. Clin Sci (Lond) 1992; 82:
273-275 [PMID: 1312411]

MacDonald TT, Murch SH. Aetiology and pathogenesis of chronic
inflammatory bowel disease. Baillieres Clin Gastroenterol 1994; 8:
1-34 [PMID: 8003737 DOI: 10.1016/S0950-3528(06]

Lih-Brody L, Powell SR, Collier KP, Reddy GM, Cerchia R, Kahn
E, Weissman GS, Katz S, Floyd RA, McKinley MJ, Fisher SE,
Mullin GE. Increased oxidative stress and decreased antioxidant
defenses in mucosa of inflammatory bowel disease. Dig Dis Sci
1996; 41: 2078-2086 [PMID: 8888724 DOI: 10.1007/BF02093613]
Symonds DA. The glycosaminoglycans of the human colon in
inflammatory and neoplastic conditions. Arch Pathol Lab Med
1978; 102: 146-149 [PMID: 580362]

Murch SH, MacDonald TT, Walker-Smith JA, Levin M, Lionetti P,
Klein NJ. Disruption of sulphated glycosaminoglycans in intestinal
inflammation. Lancet 1993; 341: 711-714 [PMID: 8095623 DOI:
10.1016/0140-6736(93]

Vantrappen G, Geboes K. Glycosaminoglycans and the gut.
Lancet 1993; 341: 730-731 [PMID: 8095632]

Comar KM, Kirby DF. Herbal remedies in gastroenterology. J
Clin Gastroenterol 2005; 39: 457-468 [PMID: 15942431 DOI:
10.1097/01.mcg.0000165650.09500.3a]

Tillisch K. Complementary and alternative medicine for
gastrointestinal disorders. Clin Med 2007; 7: 224-227 [PMID:
17633940 DOI: 10.7861/clinmedicine.7-3-224]

D’Inca R, Garribba AT, Vettorato MG, Martin A, Martines
D, Di Leo V, Buda A, Sturniolo GC. Use of alternative and
complementary therapies by inflammatory bowel disease patients in
an Italian tertiary referral centre. Dig Liver Dis 2007; 39: 524-529
[PMID: 17433794 DOI: 10.1016/j.d1d.2007.03.001]

Langmead L, Rampton DS. Review article: complementary and
alternative therapies for inflammatory bowel disease. Aliment
Pharmacol Ther 2006; 23: 341-349 [PMID: 16422993 DOI:
10.1111/5.1365-2036.2006.02761 .x]

Langmead L, Makins RJ, Rampton DS. Anti-inflammatory effects
of aloe vera gel in human colorectal mucosa in vitro. Aliment
Pharmacol Ther 2004; 19: 521-527 [PMID: 14987320 DOI:
10.1111/1.1365-2036.2004.01874.x]

Chen Q, Zhang H. Clinical study on 118 cases of ulcerative colitis
treated by integration of traditional Chinese and Western medicine.
J Tradit Chin Med 1999; 19: 163-165 [PMID: 10921142]
Sakthivel KM, Guruvayoorappan C. Protective effect of Acacia
ferruginea against ulcerative colitis via modulating inflammatory
mediators, cytokine profile and NF-kB signal transduction
pathways. J Environ Pathol Toxicol Oncol 2014; 33: 83-98 [PMID:
24941292 DOI: 10.1615/JEnvironPathol ToxicolOncol.2014008425]

June 9, 2015 | Volume 4 | Issue 2 |



38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

JRaishideng®

Cazarin CB, da Silva JK, Colomeu TC, Batista AG, Vilella
CA, Ferreira AL, Junior SB, Fukuda K, Augusto F, de Meirelles
LR, Zollner Rde L, Junior MR. Passiflora edulis peel intake and
ulcerative colitis: approaches for prevention and treatment. Exp
Biol Med (Maywood) 2014; 239: 542-551 [PMID: 24623393 DOI:
10.1177/1535370214525306]

Fan HY, Zhang ZL, Liu K, Yang MY, Lv WH, Che X, Xu H,
Song WW. Effectiveness of a hydroxynaphthoquinone fraction
from Arnebia euchroma in rats with experimental colitis. World
J Gastroenterol 2013; 19: 9318-9327 [PMID: 24409058 DOI:
10.3748/wjg.v19.i148.9318]

Storr M, Devlin S, Kaplan GG, Panaccione R, Andrews CN.
Cannabis use provides symptom relief in patients with inflammatory
bowel disease but is associated with worse disease prognosis in
patients with Crohn’s disease. Inflamm Bowel Dis 2014; 20: 472-480
[PMID: 24407485 DOI: 10.1097/01.MIB.0000440982.79036.d6]

V VP, C G. Protective effect of marine mangrove Rhizophora
apiculata on acetic acid induced experimental colitis by regulating
anti-oxidant enzymes, inflammatory mediators and nuclear factor-
kappa B subunits. /nt Immunopharmacol 2014; 18: 124-134 [PMID:
24269623 DOI: 10.1016/.intimp.2013.11.007]

Orsi PR, Seito LN, Di Stasi LC. Hymenaea stigonocarpa Mart. ex
Hayne: A tropical medicinal plant with intestinal anti-inflammatory
activity in TNBS model of intestinal inflammation in rats. J
Ethnopharmacol 2014; 151: 380-385 [PMID: 24211392 DOI:
10.1016/j.jep.2013.10.056]

Gao YQ, Su D, Hu Y, Lin H, Zhang WX, Dai WB. Effect of
Helicteres angustifolia on rats with ulcerative colitis. Zhongyaocai
2013; 36: 597-600 [PMID: 24134009]

Song JL, Qian Y, Li GJ, Zhao X. Anti-inflammatory effects of
kudingcha methanol extract (Ilex kudingcha C.J. Tseng) in dextran
sulfate sodium-induced ulcerative colitis. Mol Med Rep 2013; 8:
1256-1262 [PMID: 23969782 DOI: 10.3892/mmr.2013.1635]
Zhang Y, Zhou R, Zhou F, Cheng H, Xia B. Total glucosides
of peony attenuates 2,4,6-trinitrobenzene sulfonic acid/ethanol-
induced colitis in rats through adjustment of TH1/TH2 cytokines
polarization. Cell Biochem Biophys 2014; 68: 83-95 [PMID:
23771723 DOI: 10.1007/512013-013-9696-3]

Giner E, Recio MC, Rios JL, Giner RM. Oleuropein protects against
dextran sodium sulfate-induced chronic colitis in mice. J Nat Prod
2013;76: 1113-1120 [PMID: 23758110 DOI: 10.1021/np400175b]
Pile JE, Navalta JW, Davis CD, Sharma NC. Interventional effects
of plumbagin on experimental ulcerative colitis in mice. J Nat Prod
2013; 76: 1001-1006 [PMID: 23742275 DOI: 10.1021/np3008792]
Awaad AS, El-Meligy RM, Al-Jaber NA, Al-Muteeri HS, Zain ME,
Algasoumi SI, Alafeefy AM, Donia Ael R. Anti-ulcerative colitis
activity of compounds from Euphorbia granuleta Forssk. Phytother
Res 2013; 27: 1729-1734 [PMID: 23580316 DOI: 10.1002/ptr.4985]
Nirmal SA, Ingale JM, Pattan SR, Bhawar SB. Amaranthus
roxburghianus root extract in combination with piperine as a
potential treatment of ulcerative colitis in mice. J Integr Med 2013;
11: 206-212 [PMID: 23570686 DOI: 10.3736/jintegrmed2013022]
Topcu-Tarladacalisir Y, Akpolat M, Uz YH, Kizilay G, Sapmaz-
Metin M, Cerkezkayabekir A, Omurlu IK. Effects of curcumin on
apoptosis and oxidoinflammatory regulation in a rat model of acetic
acid-induced colitis: the roles of c-Jun N-terminal kinase and p38
mitogen-activated protein kinase. J Med Food 2013; 16: 296-305
[PMID: 23566056 DOI: 10.1089/jmf.2012.2550]

Kannan N, Guruvayoorappan C. Protective effect of Bauhinia
tomentosa on acetic acid induced ulcerative colitis by regulating
antioxidant and inflammatory mediators. /nt Immunopharmacol 2013;
16: 57-66 [PMID: 23538025 DOI: 10.1016/;.intimp.2013.03.008]

Jia Y, Guan Q, Jiang Y, Salh B, Guo Y, Tu P, Du C. Amelioration of
dextran sulphate sodium-induced colitis in mice by echinacoside-
enriched extract of Cistanche tubulosa. Phytother Res 2014; 28:
110-119 [PMID: 23512684 DOI: 10.1002/ptr.4967]

Farombi EO, Adedara IA, Ajayi BO, Ayepola OR, Egbeme
EE. Kolaviron, a natural antioxidant and anti-inflammatory

WIJP | www.wjgnet.com

225

54

55

56

57

58

59

60

61

62

63

64

65

66

67

Nirmal SA et a/. Treatment of ulcerative colitis

phytochemical prevents dextran sulphate sodium-induced colitis
in rats. Basic Clin Pharmacol Toxicol 2013; 113: 49-55 [PMID:
23336970 DOI: 10.1111/bept.12050]

Rise CL, Prabhu VV, Guruvayoorappan C. Effect of marine
mangrove Avicennia marina (Forssk.) Vierh against acetic acid-
induced ulcerative colitis in experimental mice. J Environ Pathol
Toxicol Oncol 2012; 31: 179-192 [PMID: 23216642 DOI: 10.1615/
JEnvironPatholToxicolOncol.v31.i2.90]

Moussa L, Bézirard V, Salvador-Cartier C, Bacquié V, Lencina
C, Lévéque M, Braniste V, Ménard S, Théodorou V, Houdeau
E. A low dose of fermented soy germ alleviates gut barrier
injury, hyperalgesia and faecal protease activity in a rat model of
inflammatory bowel disease. PLoS One 2012; 7: 49547 [PMID:
23166707 DOI: 10.1371/journal.pone.0049547]

Behera JP, Mohanty B, Ramani YR, Rath B, Pradhan S. Effect of
aqueous extract of Aegle marmelos unripe fruit on inflammatory
bowel disease. Indian J Pharmacol 2012; 44: 614-618 [PMID:
23112424 DOI: 10.4103/0253-7613.100389]

Sandborn WJ, Targan SR, Byers VS, Rutty DA, Mu H, Zhang X,
Tang T. Andrographis paniculata extract (HMPL-004) for active
ulcerative colitis. Am J Gastroenterol 2013; 108: 90-98 [PMID:
23044768 DOI: 10.1038/ajg.2012.340]

Gautam MK, Goel S, Ghatule RR, Singh A, Nath G, Goel RK.
Curative effect of Terminalia chebula extract on acetic acid-induced
experimental colitis: role of antioxidants, free radicals and acute
inflammatory marker. Inflammopharmacology 2013; 21: 377-383
[PMID: 22956243 DOI: 10.1007/s10787-012-0147-3]

Poudyal D, Cui X, Mai Le P, Davis T, Hofseth AB, Jin Y,
Chumanevich AA, Wargovich MJ, Nagarkatti M, Nagarkatti PS,
Windust A, Hofseth LJ. A limited role of p53 on the ability of a
Hexane fraction of American ginseng to suppress mouse colitis. J
Biomed Biotechnol 2012; 2012: 785739 [PMID: 22899889 DOI:
10.1155/2012/785739]

Biedermann L, Mwinyi J, Scharl M, Frei P, Zeitz J, Kullak-Ublick
GA, Vavricka SR, Fried M, Weber A, Humpf HU, Peschke S, Jetter
A, Krammer G, Rogler G. Bilberry ingestion improves disease
activity in mild to moderate ulcerative colitis - an open pilot study. J
Crohns Colitis 2013; 7: 271-279 [PMID: 22883440 DOI: 10.1016/
j-crohns.2012.07.010]

Gholap PA, Nirmal SA, Pattan SR, Pal SC, Mandal SC. Potential
of Moringa oleifera root and Citrus sinensis fruit rind extracts
in the treatment of ulcerative colitis in mice. Pharm Biol 2012; 50:
1297-1302 [PMID: 22849565 DOI: 10.3109/13880209.2012.674142]
Baker J, Brown K, Rajendiran E, Yip A, DeCoffe D, Dai C, Molcan
E, Chittick SA, Ghosh S, Mahmoud S, Gibson DL. Medicinal
lavender modulates the enteric microbiota to protect against
Citrobacter rodentium-induced colitis. Am J Physiol Gastrointest
Liver Physiol 2012; 303: G825-G836 [PMID: 22821949 DOI:
10.1152/ajpgi.00327]

Kim DS, Kim SJ, Kim MC, Jeon YD, Um JY, Hong SH. The
therapeutic effect of chelidonic acid on ulcerative colitis. Bio/
Pharm Bull 2012; 35: 666-671 [PMID: 22687399 DOI: 10.1248/
bpb.35.666]

Hartmann RM, Morgan Martins MI, Tieppo J, Fillmann HS,
Marroni NP. Effect of Boswellia serrata on antioxidant status in
an experimental model of colitis rats induced by acetic acid. Dig
Dis Sci 2012; 57: 2038-2044 [PMID: 22451119 DOI: 10.1007/
$10620-012-2134-3]

D’Argenio G, Mazzone G, Tuccillo C, Ribecco MT, Graziani G,
Gravina AG, Caserta S, Guido S, Fogliano V, Caporaso N, Romano
M. Apple polyphenols extract (APE) improves colon damage in
a rat model of colitis. Dig Liver Dis 2012; 44: 555-562 [PMID:
22381211 DOI: 10.1016/j.d1d.2012.01.009]

Ganjare AB, Nirmal SA, Patil AN. Use of apigenin from Cordia
dichotoma in the treatment of colitis. Fitoterapia 2011; 82:
1052-1056 [PMID: 21745550 DOI: 10.1016/j.fitote.2011.06.008]
Ganjare AB, Nirmal SA, Rub RA, Patil AN, Pattan SR. Use of
Cordia dichotoma bark in the treatment of ulcerative colitis. Pharm

June 9, 2015 | Volume 4 | Issue 2 |



Nirmal SA et a/. Treatment of ulcerative colitis

Biol 2011; 49: 850-855 [PMID: 21696332 DOI: 10.3109/13880209. Potential of Vitex negundo roots in the treatment of ulcerative
2010.551539] colitis in mice. Pharm Biol 2011; 49: 874-878 [PMID: 21591873
68 Zaware BB, Nirmal SA, Baheti DG, Patil AN, Mandal SC. DOI: 10.3109/13880209.2010.551778]

P- Reviewer: Leone A, Peitsch WKJ, Shimada Y, Yanev SG
S- Editor: Tian YL L- Editor: A E- Editor: Wu HL

Raishidenge ~ WJP | www.wjgnet.com 226 June 9, 2015 | Volume 4 | Issue 2 |



JRnishideng®

Published by Baishideng Publishing Group Inc
8226 Regency Drive, Pleasanton, CA 94588, USA
Telephone: +1-925-223-8242
Fax: +1-925-223-8243
E-mail: bpgoffice@wijgnet.com
Help Desk: http://www.wijgnet.com/esps/helpdesk.aspx
http:/ /www.wjgnet.com

© 2014 Baishideng Publishing Group Inc. All rights reserved.



	219
	WJPv4i2-Back Cover

