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Abstract

Several Thai traditional herbal medications are used for the relief of menopause symptoms,
including the Curcuma comosa traditional formula (CCZ). CCZ contains Curcuma comosa,
Curcuma aromatica and Zingiber montanum at a ratio of 1:1:1. One of the most prevalent diseases
in perimenopausal women, is peptic ulcer. Since gastric ulcer is a common disease in adults of both
genders, we hypothesized that this could be used for wider benefit. We investigated the potential
gastric ulcer prevention activity of CCZ on gastric ulcers in adult male rats, as compared with
the standard-of-care, ranitidine, using three different models. Rats were treated either acutely or
chronically with CCZ or ranitidine (positive control), prior to inducing ulcers with either aspirin or
hydrochloric acid or water immersion restraint stress (WIR). Ranitidine (50 mg/kg) or CCZ (0.25,
0.5, 1.0 and 2.0 g/kg) were orally administered to the rats 30 minutes before gastric ulcer induction
for acute effect, or given once a day for 14 days and the ulcer induced on day 15, for chronic dosing
investigations. Our results revealed that in the aspirin-induced model, CCZ single pretreatment
showed a tendency to decrease gastric ulcers, although this was not statistically different from vehicle
control, while ranitidine significantly reduced ulcer formation. In the HCl–induced gastric ulcers,
both the acute and chronic CCZ pretreatments significantly decreased gastric lesions. The therapeutic
effect on ulcer formation was dose-dependent for the single dose, and the 2.0 g/kg dose was more
efficacious than ranitidine. This dose-dependence was not observed in the long term pretreatment
group. In WIR–induced gastric ulcer, only single CCZ pretreatment significantly protected against
gastric lesions, while ranitidine significantly decreased gastric lesions after both single and long term
pretreatments. Our data demonstrates that CCZ has acute gastric ulcer protection for hypersecretion
of acid and stress-induced ulcers and relatively lower protection against the damage induced by
nonsteroidal anti-inflammatory drugs such as aspirin. The mucosal protective activity was observed
only for acid-induced gastric ulcer after long term pretreatment. Our data further clarify the efficacy
of CCZ in protecting the gastric mucosal membrane and reducing ulcer formation in male rats,
indicating the potential for this being a treatment option for patients of both genders.
Keyword: Curcuma comosa traditional formula, Curcuma comosa, Zingiber montanum, antiulcer,
gastric ulcer protection

1. INTRODUCTION
Peptic ulcers (either gastric or duodenal)
are produced by an imbalance between the
*Corresponding author: E-mail: wisuda.suv@mahidol.ac.th

gastroduodenal mucosal defense mechanisms
and damaging factors such as NSIADs, bacteria
and stress. Gastric acid and pepsin can damage
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the mucosa, resulting in ulcers, when mucosal
defenses fail. In perimenopausal and menopausal
women, an increase in the incidence and aggravation
of peptic ulcers has been reported 1-4. This
has been related to a decrease of estrogen 3, 5 as
estrogen can alleviate gastric and duodenal
ulcers in women6 and ovariectomized rats7- 9.
However, estrogen does not appear to affect
(worsens or protect) aspirin-induced gastric
ulcers in female rats10.
Several Thai traditional formulas have
been used to relieve menopause symptoms.
The Curcuma comosa traditional formula
(CCZ) is one of those traditional formulas.
This contains Curcuma comosa Roxb. (Wan
chak modluk, Curcuma aromatica Salisb. (Wan
nang kum) and Zingiber montanum (Koenig)
Link ex Dietr (Plai) in equal concentrations. Wan
chak modluk contains phytoestrogen, specifically
diarylheptanoids, that have been isolated and
evaluated for estrogenic activity11-13. Its
hexane14-16 and ethanol15 extracts and diarylhep
tanoids15 showed anti-inflammation by reducing
the expression of iNOS (inducible nitric oxide
synthase), MCP-1 (monocyte chemoattractant
protein-1), IL-6 (interleukin-6)15 and COX-2
(cyclooxygenase-2)16 in LPS-induced microglia
and decreased pro-inflammatory cytokines, tumor
necrosis factor α (TNF-α) and interleukin-1β
in phorbol-12-myristate-13-acetate in stimulated
human mononuclear cells15. Wan chak modluk
also showed anti-gastric ulcer activity in rats17.
Zingiber montanum or Plai has demonstrated
both antiulcer18, 19 and anti-inflammatory
activities20, 21, 22. In contrast to Wan chak modluk
and Plai, Wan nang kum has revealed no antiinflammatory activity23 but its curcuminoids
can improve the allergic symptoms in mouse24.
Since CCZ is used in menopausal women, a
subpopulation which presents a higher incidence
of peptic ulcers, it was interesting to investigate
the possibility of gastric ulcer prevention activity
of CCZ. Since gastric ulcers occurs in both
genders and from adult to elderly. In fact, the male
to female prevalence ratio has been reported as
2.2:1, and duodenal to gastric ulcer prevalence
ratio as 3.8:125. This clearly indicates that an
investigation in males is warranted. Towards

this purpose, we used adult male rats for our
evaluations, with the goal of further understanding
how CCZ counteracts the effects of three different
ulcer-causing factors. Moreover these studies
are also relevant for the general population,
including menopausal women, as the effects
of sex hormonal variation during estrous cycle
did not confound the data. Using male adult rats
as a model, we have determined the antiulcer
activity of this formulation on acid-, aspirin- and
water immersion stress-induced gastric ulcers.
2. MATERIALS AND METHODS
2.1. Plant Material: Rhizomes of Curcuma
comosa and Zingiber montanum were obtained
from Nakhon Pathom Province and Curcuma
aromatica from Sakon Nakhon Province.
Voucher specimens were deposited at the
Herbarium of the Department of Pharmaceutical Botany, Faculty of Pharmacy, Mahidol
University.
2.1.1. Physicochemical Examination: The
rhizomes were sliced and dried at 60° C for
48 hrs and the dried plant material was ground
and passed through the sieve (No. 40). The
powdered rhizomes were examined for
physicochemical properties including loss
on drying, total ash, acid insoluble ash, hexane
extractive value, dichloromethane extractive
value, ethanol extractive value, water extractive
value, and volatile oil content using the
methods described in Thai Herbal Pharmacopoeia I (26)
2.1.2. TLC examination: TLC chromatograms
of the ethanolic extracts were performed
using silica gel 60 GF254 as stationary phase
and a solvent system of dichloromethane
and methanol (95:5), detected with UV at
254 nm and 366 nm, anisaldehyde/sulfuric
acid and phosphomolybdic acid.
2.1.3. CCZ Formula Preparation: The dried
rhizomes from all there plants were ground
individually and passed through a sieve (No.
80), prior to mixing at the ratio of 1:1:1. The
extracts powder was kelp in refrigerator
4oC.
2.1.4. Preparation of the CCZ formula
suspension: The CCZ formula powder was
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freshly suspended in 1% sodium carboxy-methyl
cellulose (CMC) solution at concentrations of
0.25, 0.5, 1.0 or 2.0 g per 5 ml, on the treatment day.
2.2. Animals
Male Wistar rats weighing between 200
and 220 g were obtained from the National
Laboratory Animal Center, Mahidol University,
Salaya, Nakhon Pathom Province. Rats were
housed in an animal room with controlled
temperature (23 + 2oC), under 12 hour light/dark
cycles. The animals were fed with standard pellet
(C.P. Mice feed; SWT. Co. Ltd., Thailand) and
tap water ad libitum. Each experimental group
consisted of 6 animals. This experimental
protocol was approved by the Institutional
Animal Care and Use Committee of Faculty of
Pharmacy, Mahidol University in accordance
with Ethical Principles and Guidelines for the
Use of Animals for Scientific Purposes recommended by The National Research Council of
Thailand.
2.3. Experimental protocol
The 12 hours fasted rats were orally (PO)
administrated 5ml/kg of 1% sodium carboxymethyl cellulose (CMC, control) or CCZ
suspension at doses of 0.25, 0.5, 1.0 or 2.0 g/kg
body weight, 30 minutes before gastric ulcer
induction for the single pretreatment protocol.
In long term pretreatment experiment, one
percent CMC (5ml/kg) or CCZ suspension
were given to the rats at doses of 0.25, 0.5,
1.0 or 2.0 g/kg body weight, once a day for 14
days. The rats were fasted for 12 hours before
gastric ulcer induction on the day 15.
2.3.1. Gastric ulcer induction by aspirin (ASP)
Rats were orally administrated 200
mg/5 ml/kg of aspirin suspended in 1% CMC
solution. Five hours later, the rats were sacrificed for gastric ulcer determination27.
2.3.2. Gastric ulcer induction by hydrochloric
acid (HCl)
Rats were orally administrated 6 ml/kg
of 0.6 N HCl. Four hours later, the rats were
sacrificed for gastric ulcer determination28.
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2.3.3 Gastric ulcer induction by water immersion
restraint stress (WIR)
Rats were restrained in stainless steel
cages and immersed up to their xiphoid in water
maintained at 16 + 2oC. Five hours later, the
rats were sacrificed for gastric ulcer determination29.
To determine gastric ulcers, the rats were
euthanized by carbon dioxide. The abdomen
was immediately opened, pylorus and cardia
were ligated and the stomach was instilled
with 7 ml of 0.5% formalin. The stomach was
excised and fixed in 0.5% formalin for 10 minutes
and cut along the greater curvature. Gastric ulcers
were determined by summary of hemorrhagic
erosion length in each stomach for HCl and
WIR-induced gastric ulcer. In ASP-induced
stomach, the gastric ulcer was determined by
the severity score (30): 0 = no pathology; 1 =
mucosal edema and petechiae; 2 = 1-5 small
ulcer (1-2 mm); 3 = more than 5 small ulcer
or 1 medium ulcer (3-4 mm); 4 = two or more
than 2 medium ulcers or 1 large ulcer (>4 mm);
5 = perforated ulcer.
The gastric ulcer index in HCl- and WIRinduced model were calculated as average of
lesion length per animal28, 29, whereas aspirininduced gastric ulcer index was determined as
average of severity score per animal30.
Statistical analysis: The data were
expressed as mean ± SEM (standard error
of the mean). One way analysis of variance
(ANOVA) and Tukey’s honesty significant
difference (HSD) test were used to compare
the difference in the values among various
experimental groups. A p-value of less than
0.05 (p<0.05) was considered statistically
significant.
3. RESULTS
3.1. Single pretreatment
The gastric ulcer index of control aspirininduced rats was 3.33 + 0.3. The CCZ formula
at doses of 0.25 to 2.0 g/kg (ulcer index 2.33 +
0.51 to 1.5 + 0.2) slightly decreased aspirininduced gastric ulcers, whereas ranitidine at a
dose of 50 mg/kg significantly prevented gastric
ulcer induction, as shown in figure 1. In HCl-
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induced gastric ulcer model, CCZ (0.25-2.0 g/kg)
significantly inhibited gastric ulcer in a dose
dependent manner. CMC treated rats had an
ulcer index of 119.3+ 9 and CCZ (2.0 g/kg)
maximally decreased the ulcer index to 0.8+0.8.
Ranitidine also significantly decreased the
gastric ulcer index to 45.7+6.2 (Figure 2). The
inhibition of ranitidine was significantly lower
than CCZ at doses of 1.0 (ulcer index 9.2 +
1.7) and 2.0 g/kg. On the other hand, CCZ at
doses of 0.25 to 2.0 g/kg showed the similar
inhibition in WIR-induced gastric ulcer (34+6.5
to 28+3.2) as shown in figure 3. The control
group treated with CMC had the gastric ulcer
index of 59+6.8 and ranitidine decreased the
gastric ulcer index to 21+1.8. The gastric ulcer
inhibition of CCZ was not significantly different
from ranitidine.
3.2. Long term pretreatment
Since single pretreatment of CCZ did not
show significant inhibition in aspirin-induced

gastric ulcer rats, the long term pretreatment of
CCZ was investigated only in HCl- and WIRinduced gastric ulcer rats. In HCl-induced gastric
rats, the CCZ decreased gastric ulcer index
from control 135.5+7.3 to 85.3+7.4, 71.5 + 5.3,
75.8 + 6.6 and 61.8+5.2 at doses of 0.25, 0.5,
1.0 and 2.0 g/kg/day, respectively. Long term
pretreatment of ranitidine decreased gastric
ulcer index to 38.2+5.8. The inhibitory effect
of ranitidine was significant higher than CCZ
at doses of 0.25, 0.5 and 1.0 g/kg/day but not
significantly difference from CCZ 2.0 g/kg/day
(Figure 4). In contrast to single pretreatment
in WIR-induced rats, long term pretreatment
of CCZ did not show any inhibitory effect on
gastric ulcer. The control rats had ulcer index
51.3 + 6.4 whereas the CCZ treated rats had
ulcer index 47.7+ 4.7, 57.0 + 4.1, 70.0 + 6.2
and 57.8 + 6.1 at doses of 0.25, 0.5, 1.0 and 2.0
g/kg/day, respectively. Long term pretreatment
of ranitidine inhibited WIR-induced gastric
ulcer (from 51.3+6.4 to 10.7+1.8) as shown in
figure 5.

Figure 1. Effect of single dose pretreatment of CCZ (0.25, 0.5, 1 and 2 g/kg) and ranitidine (50 mg/kg)
on aspirin-induced gastric ulcer rat (n = 6).
a
p < 0.001 : significantly different from the control group
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Figure 2. Effect of single dose pretreatment of CCZ (0.25, 0.5, 1 and 2 g/kg) and ranitidine (50 mg/kg)
on HCI-induced gastric ulcer rat (n = 6).
a
p < 0.001 : significantly different from the control group
b
p < 0.001 : significantly different ranitidine treated group

Figure 3. Effect of single dose pretreatment of CCZ (0.25, 0.5, 1 and 2 g/kg) and ranitidine (50 mg/kg)
on WIR-induced gastric ulcer rat (n = 6).
*
p < 0.005 : significantly different from the control group
**
p < 0.01 : significantly different from the control group
***
p < 0.001 : significantly different from the control group
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Figure 4. Effect of long term pretreatment of CCZ (0.25, 0.5, 1 and 2 g/kg) and ranitidine (50 mg/kg)
on HCI-induced gastric ulcer rat (n = 6).
a
p < 0.001 : significantly different from the control group
b
p < 0.05 : significantly different from ranitidine treated group

Figure 5. Effect of long term pretreatment of CCZ (0.25, 0.5, 1 and 2 g/kg) and ranitidine (50 mg/kg)
on WIR-induced gastric ulcer rat (n = 6).
a
p < 0.001 : significantly different from the control group
4. DISCUSSION
Each gastric ulcer induction model we
have used has different mechanisms for damaging
the gastric mucosa. Acid is a corrosive factor
that directly damages gastric mucosa, whereas
the ulcer in the water immersion restraint stress

model is caused by hydroxyl radical31 and
hypothermia32. The mechanism of NSAIDinduced gastric ulcer can be prostaglandindependent (through cyclooxygenase inhibition)
and prostaglandin-independent, such as inhibition
of nitric oxide, hydrogen sulphide and polyamines33.
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The CCZ formula showed the most effective
gastric ulcer protection against hyperacidity.
The gastric ulcer inhibition was almost complete
(99.3%) at the dose of 2 g/kg and more effective
than the ranitidine at the dose of 50 mg/kg (61.7%).
On the other hand, CCZ (2g/kg) treatment
inhibited ulcer development by of 42.4%,
which was less than the preventative effect of
ranitidine (64.4%) in stress ulcer induction.
The CCZ did not significantly protect against
aspirin-induced ulcers. This demonstrated that
CCZ can protect gastric mucosal damage from
offensive factors but has relative lower efficacy
when challenged with defensive factors.
Curcuma comosa, a component in CCZ
formula, has been shown to be effective to reduce
gastric ulcer formation in HCl- and ethanolinduced rats but not in indomethacin-induced
ulcer17, similar to CCZ. Wan chak modluk
contained diarylheptanoids, identified as
phytoestrogen, and has estrogenic activity11-13.
Its hexane14-16 and ethanol15 extracts and
diarylheptanoids15 also demonstrated antiinflammation properties. Gastric ulcer has been
shown to be related to decrease of estrogen3, 5
and estrogen decreased gastric and duodenal
ulcers in both women6 and ovariectomized
rats7-9. However, estrogen did not protect
against aspirin-induced gastric ulcer in female
rats10. In addition, Zingiber montanum or Plai,
the second component of CCZ showed both
antiulcer18, 19 and anti-inflammatory activities20- 22.
This implies that CCZ formula protects gastric
mucosa from damaging factors through phytoestrogen in Wan chak modluk and anti-inflammatory
substances from Wan chak modluk and Plai.
Although, Plai has demonstrated anti-gastric
ulcer activity in both HCl- and indomethacininduced gastric ulcer in rats18 and mice19, CCZ
formula showed limited inhibitory effect in
aspirin-induced rat. This may be due to the
ratio of Plai being only one-third of the CCZ
formula, resulting in consequently lower
concentrations in the dose. It is also possible that
interactions between the multiple components
of this formulations, affect some of the activity.
To clarify CCZ’s antiulcer protective mechanisms,
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the effects of CCZ on gastric secretion and
prostaglandins production should be further
investigated.
The CCZ formula showed less gastric
protective effect in HCl-induced ulcer (54.4%
inhibition at 2.0g/kg) and no significant effect in
WIR-induced ulcer after by long term treatment,
whereas ranitidine was more effective in both
models (71.8% and 79.1% inhibition in HClinduced and WIR-induced ulcer, respectively).
This may be due to the lower concentrations of
the active components in the herbal formulation
vs. the concentrated chemical. It is also possible
that short duration of action and fast metabolism
of active substances from the medicinal plant,
so it does not show any cumulative effect.
Ranitidine, which is the most widely
prescribed drug for ulcers, was the most efficacious
against gastric ulcers in aspirin-induced rats
and was protective in HCl- and WIR-induced
gastric ulcer rats. This result was in contrast to
the CCZ formula, implying different mechanisms
of ulcer protection. It is possible that ranitidine,
in combination with CCZ, can provide additional
benefit in gastric ulcer protection.
5. CONCLUSION
The CCZ formula demonstrates acute
gastric ulcer protection for hypersecretion of
acid and stress induced ulcer and is relatively less
protective against nonsteroidal anti-inflammatory
drug such as aspirin. Our data clearly demonstrate
that CCZ has the potential to prevent gastric
ulcers not only in women during perimenopausal
and menopausal periods but also across the
population.
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