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Abstract
Background: Constipation is one of the most common functional gastrointestinal disorders in the general population, with a significant impact in the quality 
of life. It has been demonstrated that oxidative stress is involved in the etiopathogenesis of constipation. Furthermore, constipation can lead to oxidative injury, 
creating a ‘vicious cycle’. A study on MALLOLAX®, a botanical extract derived from Malva sylvestris, with high concentrations on malvidin and malvidin-3-
glucosides has been conducted in order to determine its antioxidant capacity and its potential on alleviating the constipation symptoms, and its positive influence 
on reverting the pathogenic mechanisms by protecting from oxidative stress.

Materials and methods: The antioxidant levels of MALLOLAX® were assessed at different concentrations using DPPH UV method. The antioxidant capacity was 
compared versus other botanical extracts commonly used in commercial supplements as senna and frangula extracts. Moreover, the interferences with loperamide 
the pharmaceutical constipation inductive substance were analyzed through both HPLC and UV method in order to assess the potential of MALLOLAX® in 
reverting the intestinal cells oxidation.

Results: MALLOLAX® showed higher antioxidant activity than other ingredients, being comparable to quercetin. Additionally, MALLOLAX® preserved the 
antioxidant capacity in presence of loperamide on a larger extent.

Conclusion: MALLOLAX® represents an excellent choice for alleviating constipation symptoms and has the potential to act through the underlying pathogenic 
mechanisms of the disorder, along with associated comorbidities, by protecting against the oxidative stress related to gastrointestinal disorders.
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Introduction
Constipation is one of the most common functional Gastrointestinal 

(GI) disorders. Its etiology is multifactorial and diverse, leading to a 
heterogeneous range of symptoms that can vary among patients. It 
is characterized by persistently difficult and infrequent defecation, 
often accompanied by uncomfortable symptoms including dry stools, 
excessive straining, abdominal pain, incomplete evacuation and 
bloating [1,2]. Currently, the global prevalence of constipation, which 
significantly influences patients’ quality of life and mental well-being, 
is estimated to be around 15% and increasing [2]. Constipation can be 
classified as either acute, typically lasting less than a week; or chronic 
[3]. The occurrence of chronic constipation is associated with various 

factors, which enable the classification of the disorder into primary 
and secondary causes [4].

Primary causes are associated with defects in the defecation process, 
the intestinal nervous system or the colonic function, or disruptions 
in bowel function resulting from lifestyle, eating patterns and dietary 
influence [3]. Secondary causes may include adverse drug reactions 
(e.g., opioid pain medication), systemic disorders (e.g., Parkinson’s 
disease), and local colon pathologies (e.g., colorectal cancer) [3]. 
Constipation can lead to comorbidities, including hemorrhoids, anal 
fissures, rectal prolapse, stercoral ulcer… Moreover, several studies 
have suggested a possible link between constipation and colorectal 
cancer [5]. Two independent population-based studies have reported 
that chronic constipation is associated with increased mortality [6,7].

The role of oxidative stress in constipation, along with other GI 
diseases, has been investigated [8]. Prolonged constipation leads 
to oxidative injury and the potential destruction of free radicals. 
Inappropriate stimulation of the immune system repeatedly can 
result in an overproduction of free radicals and a reduction in the 
endogenous antioxidant system, creating an imbalance between the 
oxidant and antioxidant systems, thereby worsening oxidative stress [8].

Additionally, numerous studies have demonstrated that the 
imbalance between free radicals and antioxidants, as well as oxidative 
damage, plays a crucial role in the development of functional 
constipation. Moreover, oxidative stress leads to intestinal dysmotility, 
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establishing a vicious cycle [9,10].

Jabri et al. [11] demonstrated in a recent study that oxidative stress 
is involved in the pathogenesis of constipation induced by loperamide. 
Inhibition of peristalsis was followed by oxidative damage, indicated 
by increased levels of Malondialdehyde (MDA) and hydrogen 
peroxide (H2O2), as well as by the reduction of sulfhydryl groups 
and glutathione. Furthermore, oxidative stress led to damage on 
the activity of colic antioxidant enzymes, including Catalase (CAT), 
Glutathione Peroxidase (GPx) and Superoxide Dismutase (SOD).

An association between chronic constipation and oxidative 
damage in children was showed in a clinical trial. Elevated levels of 
free radicals and Reactive Oxygen Species (ROS) can impact DNA 
directly, inhibiting or reducing DNA replication. These abnormally 
increased levels could also deactivate antioxidant molecules, such 
as vitamin C and E, SOD and CAT [12]. Moreover, prolonged 
constipation in children was found to lead to oxidative stress [13] 
and growth retardation [14], whereas effective management of 
constipation was observed to attenuate the growth retardation [14].

As it has been described, oxidative stress plays a role in the 
etiopathogenesis of several diseases associated with constipation 
[15]. The key question is whether relieving constipation can reduce 
oxidative stress and the risk of associated diseases, and there is 
evidence that suggests that this may indeed be the case [15]. Several 
mechanisms have been suggested above to elucidate how accelerating 
transit and preventing constipation can reduce oxidative stress.

Additionally, the intestinal microbiota may have the potential 
to significantly influence oxidative stress and development of 
constipation-associated diseases in the host. In an animal model, 
inducing constipation led to oxidative stress, while prebiotics reduced 
both constipation and oxidative stress [16].

MALLOLAX® is a natural extract obtained from Malva sylvestris 
harvested at Mediterranean soil. It contains more than 5% of 
polyphenols, including malvidin; as well as more than 30% of mucilages, 
which provide laxative properties. Malva sylvestris, commonly known 
as common mallow, has a long story of use in traditional medicine since 
3000 BC [17]. The therapeutic effects are primarily associated with 
the leaves and flowers, because of larger concentrations of bioactive 
compounds, including flavonoids, mucilages, terpenoids, coumarins, 
sterols, tannins, alkaloids, saponins, and phenol derivatives [17-21]. 
Many pharmacological properties of Malva sylvestris are attributed 
to these compounds, such as antioxidant, anti-inflammatory, laxative, 
antibiotic, hepatoprotective and cytostatic properties [21].

Various studies revealed that the active ingredients of Malva 
sylvestris include mucilage, malvidin and its glucosides, malvin, 
tannins, antioxidants such as carotenoids or tocopherols, minerals 
and unsaturated fatty acids [20-22]. High molecular weight acidic 
polysaccharides located in the epidermal cells of the leaver were 
found to be of the rhamnogalacturonan type with glucose galactose 
and rhamnose as structural unit. The strong protective effect of Malva 
sylvestris extract on constipation has been studied extensively, with 
its effectiveness attributed not only to its antioxidant properties, but 
also to its ability to stimulate GI motility and intestinal secretion [11].

Considering the need for further research on the antioxidant 
capacity and laxative effect of Malva sylvestris extract, we conducted 
an investigation to assess the antioxidant properties of MALLOLAX® 
and its potential influence in constipation.

Materials and Methods
Chemicals and reactives

Chemicals and reactives used were: Metanol Panreac ACS grade, 
DPPH sigma Aldrich, Frangula Extract, Senna Extract, Quercetin, 
MALLOLAX®, UV-11, HPLC, loperamide.

Extract preparation
Aerial parts of Malva sylvestris were extracted using ethanol and 

water.

Analysis
The antioxidant properties of MALLOLAX® were compared 

to those of other botanical extracts known for their laxative effects: 
frangula and senna, as well as to antioxidant capacity of quercetin, 
used as a positive control. Furthermore, we examined the potential 
interaction between MALLOLAX® and the constipation-inducing 
agent loperamide.

Loperamide is an agonist of opioid receptors that inhibits gut 
peristalsis, decreases the propulsion of the intestinal contents, and 
increases the absorption of water and ions [23]. The main side effects 
of loperamide are bloating and constipation, and its cardiovascular 
toxicity has also been reported [24]. Loperamide has a direct influence 
in oxidation process and it is also used as the experimental model of 
constipation in rats.

Antioxidant properties were analyzed using the 2,2-Diphenyl-1-
picrylhydrazyl (DPPH) method. Antioxidant levels of MALLOLAX®, 
MALLOLAX® at 37ºC and all the other botanicals were measured 
using the standard UV-Vis DPPH analysis [25]. MALLOLAX® levels 
were also measured using HPLC DPPH assay [26], in conjunction 
with loperamide for any possible interference.

UV-Vis DPPH analysis and quantification of MALLOLAX®, 
frangula, senna and quercetin: Samples were prepared at a 
concentration of 1000ppm, from which subsequent dilutions at 10, 
50, 100, 250, 500 and 1000 ppm were performed. Sample dilutions 
were introduced in water at 37ºC for 4 hours. Posteriorly, DPPH was 
added to the solutions, allowed to react for 30 minutes. The outcomes 
were measured using UV at 517 nm.

UV-Vis DPPH analysis and quantification of MALLOLAX® and 
loperamide: MALLOLAX® samples were prepared at 1000 ppm, from 
which dilutions were made at 100 and 250 ppm. Loperamide samples 
were prepared at 500 ppm, from which subsequent dilutions at 100 
and 250 ppm were prepared. A DPPH solution was also prepared. 
Absorbance was measured at 517 nm, and a spectrum scan was 
conducted in the range of 200 nm-600 nm.

HPLC DPPH analysis and quantification of MALLOLAX® and 
loperamide: MALLOLAX® samples were prepared at 1000 ppm, from 
which dilutions were made at 100 ppm and 250 ppm. Loperamide 
samples were prepared at 500 ppm, with subsequent dilutions at 100 
ppm and 250 ppm. A DPPH solution was also prepared. The reaction 
was carried out in amber HPLC vials, incubated for 20 minutes. The 
chromatographic analysis was performed at 517 nm, and a spectrum 
scan was conducted in the range of 200 nm-600 nm.

Results
UV-Vis DPPH analysis and quantification of MALLOLAX®, 

frangula, senna and quercetin

Table 1 and Figure 1
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UV-Vis DPPH analysis and quantification of MALLOLAX® and 
loperamide

Table 2

HPLC DPPH analysis and quantification of MALLOLAX® and 
loperamide

Table 3 and Figure 2

Results obtained from UV and HPLC were comparable.

Discussion
Constipation is one of the most common GI disorders, 

characterized by difficult and infrequent defecation, often accompanied 

by uncomfortable symptoms, such as dry stools, excessive straining, 
abdominal pain, incomplete evacuation and bloating [1,2].

Persistent constipation can lead to oxidative damage and potential 
destruction due to free radicals, creating an imbalance between the 
oxidant and antioxidant systems, thus worsening oxidative stress [8]. 
Inhibition of peristalsis was followed by oxidative damage, resulting 
in increased levels of MDA and H2O2 and the reduction of sulfhydryl 
groups and glutathione. Oxidative stress also caused damage on the 
activity of colonic antioxidant enzymes, including CAT, GPx and 
SOD [11].

MALLOLAX® is a natural extract obtained from Malva sylvestris, 
known for its potential medical applications in constipation, 
particularly due to its mucilage content. It also contains various 
biologically active compounds, including flavonoids, tannins and 
anthocyanins. Malva sylvestris, among other therapeutic uses and 
properties, exhibits a laxative effect by the stimulation of GI motility 
and intestinal secretion [11]. In this study, we tried to demonstrate its 
antioxidant properties, which could provide an additional advantage 
in constipation treatment.

Several clinical studies have investigated the effectiveness of 
Malva sylvestris in the treatment of constipation. In a placebo-
controlled trial, researchers evaluated the laxative effect of Malva 
sylvestris in patients with constipation. The study involved 110 
participants, who were randomly assigned to receive either Malva 
sylvestris or a placebo. The results showed that the group that received 
Malva sylvestris experienced a significant improvement in their bowel 
movements and in symptomatology of constipation, with an increase 
in stool frequency and a decrease in stool hardness compared to the 
placebo group [27].

The laxative effect of Malva sylvestris is attributed to its high 
mucilage content, which acts as a bulk-forming agent that increases 
the water content of the stool, softening it and making it easier to pass. 
Additionally, Malva sylvestris has been shown to have a prokinetic 
effect on the GI tract, stimulating the movement of food and waste 
through the digestive system [11].

Malvidin, one of the components of Malva sylvestris extract, 
appears to play a key role in the antioxidant capacity of MALLOLAX®. 
Malvidin is a food anthocyanin that possesses brilliant antioxidant 
properties in vitro. In nature, malvidin is typically found in two 
different glycosylated forms at the C-3 position: malvidin-3-glucoside 
and malvidin-3-galactoside. These glycosides present a significantly 
enhanced antioxidant effect compared to malvidin itself [27]. This 
molecule is a strong antioxidant due to its multiple hydrogen-bond 
donors, which enable malvidin to scavenge ROS effectively [28,29]. 
Malvidin presents a purple tonality and it can be found in various 
fruits, including a wide variety of grapes [30], blueberries [28], and 
blue-colored flowers [31].

The stable free radical DPPH was used to determine the radical 

Table 1: DPPH radical percentages of each botanical determined by UV-vis spectroscopy.
% of Inhibition by UV-Vis analysis

Sample MALLOLAX® MALLOLAX® 37°C QUERCETIN FRANGULA SENNA
10 PPM 43 44 92 36 34
50 PPM 71 72 92 46 44

100 PPM 90 91 92 54 55
250 PPM 91 91 92 69 74
500 PPM 90 90 92 79 72

1000 PPM 90 88 92 73 52

Figure 1: Comparation of the radical DPPH inhibition percentages of each 
MALLOLAX®, senna and frangula determined by UV-Vis at different range of 
concentrations (50-1000 ppm).

Table 2: DPPH radical percentages of MALLOLAX®, loperamide and 
MALLOLAX® + loperamide determined by UV-vis spectroscopy.

% of Inhibition UV-Vis analysis

Sample MALLOLAX® LOPERAMIDE MALLOLAX® + 
LOPERAMIDE

100 ppm 91 34 79
250 ppm 92 33 91

Table 3: DPPH radical percentages of MALLOLAX®, loperamide and 
MALLOLAX® + loperamide determined by HPLC analysis.

% of Inhibition HPLC analysis

Sample MALLOLAX® LOPERAMIDE MALLOLAX® + 
LOPERAMIDE

100 ppm 75 2 50
250 ppm 100 0 97
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scavenging properties of botanicals confirming the potentiality of 
the bioactive components from MALLOLAX® to act as donors of 
hydrogen atoms. The results obtained showed that MALLOLAX® 
possess an elevated antioxidant activity with IC50=.35 ± .01 mg/
mL compared to different botanical extracts. The protective effect 
of MALLOLAX® against free radicals might be caused mostly by the 
activity of malvidin and malvidin-3-glucoside molecules.

Test results of DPPH radical scavenging activity measured by UV-
Vis spectroscopy method on frangula, senna and MALLOLAX® are 
summarized in Figure 1. The data revealed that MALLOLAX® was the 
most efficient substance in protecting against free radicals, which are 
considered potential inducers of constipation, and, at the same time, a 
negative consequence of the disorder.

Furthermore, results obtained by UV-Vis and HPLC, summarized 
in Tables 2 and 3 respectively, indicated that loperamide, used as an 
antidiarrheic and as the experimental model of constipation in rats, just 
partially inhibits the antioxidant activity of MALLOLAX®. Through 
this study we demonstrated that loperamide is also prooxidative 
stress mediated by constipation-inducer at 100 ppm. However, 
MALLOLAX® at 250 ppm fully reverts the intestinal mucosal barrier 
depleted by constipation.

Therefore, MALLOLAX® constitutes a promising option as an 
antioxidant, as its capacity is higher than other commonly used 
laxative botanicals. The supplementation of MALLOLAX® could 
represent an improvement in addressing oxidative stress generated by 
constipation and in quality of life.

Conclusion
These results demonstrate that MALLOLAX®, a Malva sylvestris 

natural extract obtained from flowers and leaves, constitutes an 
excellent option in the constipation treatment, due to the osmotic 
activity from mucilages and also to the antioxidant properties of 
the anthocyanidins malvidin and malvidin-3-glucoside, which hold 
the potential to contribute positively to managing the underlying 
pathogenic mechanism of constipation by protecting against oxidative 
stress. Nevertheless, further investigation is necessary to completely 
understand the antioxidant capacity of Malva sylvestris extract and its 
relation with constipation.
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