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Abstract 

Background: Ayurvedic medicine is based on natural healing methods that use herbal medicine to cleanse the 
body of toxins and to attain physical and mental regeneration. Triphala (TLP) is one of the most important ayurvedic 
supplements and is believed to have a beneficial effect on the entire gastrointestinal (GI) tract.

Purpose: We aim to summarize available literature focused on the components of TLP (Terminalia chebula, Terminalia 
bellerica and Phyllanthus emblica) and discusse their effectiveness and therapeutic value for improving lower GI symp-
toms in functional GI disorders, particularly irritable bowel syndrome (IBS).

Methods: This study is based on pertinent papers that were retrieved by a selective search using relevant keywords 
in PubMed and ScienceDirect databases.

Results: The components of TLP are believed to cause restoration of the epithelium lining of the digestive tract, and 
by exhibiting mild laxative properties facilitate passage of stool in the colon. TLP is rich in polyphenols, vitamin C and 
flavonoids, which provide antioxidant and anti-inflammatory effects. It also contains various types of acids, such as 
gallic, chebulagic and chebulinic, which additionally possess cytoprotective and antifungal properties.

Conclusion: Triphala holds potential in improving lower GI symptoms and may be a valuable and effective addition 
to standard treatment of IBS. Supplementation of TLP herbal formulations alone or along with other probiotics can be 
recommended in ongoing clinical studies.
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Background
The pathogenesis of primary intestinal motility disorders 
is believed to be multifactorial, but neither biochemical 
nor structural abnormality has been displayed regularly, 
other than in some forms of intestinal pseudo-obstruc-
tion. Patients with mild-to-moderate gastrointestinal (GI) 
motility disturbances often exhibit peripherally generated 
symptoms with gut-based characteristics, e.g. intermit-
tent, crampy abdominal pain, indigestion, nausea, bloat-
ing or feeling of incomplete evacuation, whereas others 
experience noxious, persistent and severe symptoms with 

marked GI tract function impairment, usually accompa-
nied by somatic-psychiatric comorbidities or extra-intes-
tinal symptoms, such as headache, musculoskeletal pain, 
dizziness or fatigue.

Irritable bowel syndrome (IBS) is the most common 
type of functional GI disorders (FGID) [1] and is char-
acterized by recurrent abdominal pain and disordered 
bowel habits. IBS patients represent almost 50% of all 
individuals who seek medical assistance with primary 
care physicians or GI specialists [2]. There is no specified 
marker for IBS and its diagnosis is symptom-based.

The cause of IBS development remains undefined, 
which makes it difficult to diagnose and treat. Recent 
studies highlight the interaction between luminal vari-
ables (e.g. foods and microbes dwelling in the digestive 
system), the epithelial barrier, and the mucosal immune 
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system, as a complex network involved in the pathogen-
esis of IBS [3, 4]. The overstimulation of the mucosal 
immune system prompts the infiltration of mucosal 
immunocytes, especially mast cells (MCs), and promotes 
secretion of various mediators, such as proteases, hista-
mine, and prostanoids, which further propagate perme-
ability dysfunction and activate atypical neural reactions 
involved in abdominal pain perception and gut motility 
[3].

With respect to a wide variety of symptoms seen in IBS, 
patients tend to use different methods for symptom relief, 
including alternative treatments, such as acupuncture 
or dietary supplements. Usually, changing nutritional 
regimen and lifestyle are the first steps taken by patients 
mainly because such changes can be incorporated into 
daily life from 1 day to another, without an in-depth cli-
nician’s consultation. An extensive research has provided 
convincing evidence for beneficial effect of nutritional 
supplements, including the intake of probiotics, prebi-
otics or symbiotics, and herbal medicine products on 

the gut microenvironment. Herbal medicines have been 
widely used for the treatment of IBS patients [5]. Pro-
biotics and dietary supplements can normalize bowel 
movements, reduce visceral hypersensitivity and by stim-
ulating the immune system reduce inflammation and gut 
permeability [6–8]. Alternative treatments still warrant 
scientific validation of their efficacy.

Phytochemical constituents of Triphala (TLP)
Triphala is an ayurvedic herbal formulation of dried 
fruits from three herbal plants in equal propor-
tions: Terminalia chebula (black myrobalan), Termi-
nalia bellerica (bastard myrobalan) and Phyllantus 
emblica (emblic myrobalan or Indian gooseberry) [9, 
10] (Table  1). Fruits of T. chebula, that are harvested 
in the spring, are a rich source of tannins (30–40%), 
e.g. chebulic acid, chebulinic acid, neochebulinic acid, 
corilagin, chebulagic acid, gallic acid, ellagic acid, puni-
calagin, terchebin and terflavin A (Table 2). T. chebula 
fruits additionally contain flavonoids (luteolin, rutins 

Table 1 The main constituents of Triphala and their potential therapeutic effects

a Dried fruits of T. chebula, T. bellirica, and P. emblica were purchased from Charoensuk traditional manufacturing, Nakorn Pathom province and ground to powder, 
then, prepared in the ratio 1:1:1 [3]

Botanical (Hindi name, English) Phytochemicals Percentage of phytochemical 
in each Triphala  constituenta

Indication for therapeutic usage References

Terminalia chebula (Harad, Chebulic 
Myrobalan)

Gallic acid 0.024% (w/w) Constipation, hemorrhoid, skin disease, 
asthma, dysentery, uterine debility, 
anemia, diabetes, leukoderma, tumors 
and heart disease

[1–3]

Tannic acid 0.011% (w/w)

Syringic acid 0.009% (w/w)

Epicatechin 0.006% (w/w)

Ascorbic acid 0.020% (w/w)

Chebulinic acid Unknown

Anthraquinone Unknown

Phosphoric acid Unknown

Terminalia bellerica (Baheda, Belliric 
Myrobalan)

Gallic acid 0.005% (w/w) Cough, asthma, anorexia, vomiting, 
arthritis, fever, epilepsy, splenomegaly, 
piles, diarrhea, leprosy, brain tonic and 
laxative

[2–6]

Tannic acid 0.004% (w/w)

Ascorbic acid 0.023% (w/w)

β-sitosterol Unknown

Ellagic acid Unknown

Chebulic acid Unknown

Mannitol Unknown

Oxalic acid Unknown

Galloyl Unknown

Galactose Unknown

Fructose Unknown

Phyllanthus emblica (Amala, Emblic 
Myrobalan)

Ascorbic acid 0.036% (w/w) Diabetes, hysteria, jaundice, eczema, 
piles, diarrhea, menorrhagia, scurvy, 
rebuilds and maintains new tissues and 
increases red blood counts

[3, 7–11]

Gallic acid 0.081% (w/w)

Nicotinic acid Unknown

Ellagic acid Unknown

Linoleic acid Unknown

Linolenic acid Unknown

Oleic acid Unknown
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Table 2 Major phytochemicals of Triphala constituents

Phytochemical Structural formula Properties Refs.

Gallic acid Inhibits neuronal death;
Exerts anti-cancer properties against 

leukemia, colon and certain prostate 
cancers, and lung cancer cells;

Prevents cellular mutations;
Does not affect healthy cells

[1, 2, 12–14]

Chebulic acid Free radical scavenging activity in vitro; 
ferric-reducing antioxidant activity; 
significantly reduces cell cytotoxicity

Promising intervention agent against 
diabetic vascular complication;

[2, 4–6, 15–18]

Chebulinic acid Anti-inflammatory activity;
Natural inhibitor of vascular endothelial 

growth factor-a mediated angio-
genesis

[17, 19]

Ellagic acid Neuroprotective effect; [17, 20, 21]
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and quercetin), and other phytochemicals (anthraqui-
nones, saponins, β-d-glucogallin, 1, 3, 6-trigalloyl glu-
cose, and 1, 2, 3, 4, 6-penta-O-galloyl), starches, amino 
acids (aspartic acid, glutamic acid, arginine, proline and 
lysine), fructose, succinic acid, β-sitosterol [39] and 
fatty acids [40, 41]. So far, T. chebula fruits have been 
utilized in conventional pharmaceuticals to battle ail-
ments of the upper respiratory tract, GI tract, urinary 
tract and skin [42].

Terminalia bellerica fruits contain mainly proteins 
(40%) and oils (35%), including omega-3 and -6 fatty 
acids (e.g. linoleic acid). Because of the high proportion 
of fatty acids, this plant may influence cholesterol level 
i.e. increase the level of HDL and decrease LDL, and 
simultaneously be useful in the treatment of coronary 
artery disease [43].

Although the specific contents of P. emblica (com-
monly known as amla) are disputed, the fruits are high 

Table 2 (continued)

Phytochemical Structural formula Properties Refs.

Tannic acid Astringent property due to the pres-
ence of polyphenolic groups;

Used as a treatment for many toxic 
substances, such as strychnine, 
mushroom, and ptomaine poison-
ings in the late 19th and early 20th 
centuries

[11, 12, 22–25]

Epicatechin Acts as an antioxidant in high concen-
tration in vitro;

Prevents cisplatin-induced apoptosis, 
intracellular reactive oxygen spe-
cies generation and mitochondrial 
dysfunction

[26–29]

Syringic acid Antibacterial and antioxidant effect [11, 12, 23–25, 30]

Ascorbic acid Reducing agent and scavenger of radi-
cals (sink of radicals); excellent source 
of electrons, donates electrons to free 
radicals such as hydroxyl and super-
oxide and quenches their reactivity

[30–38]
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in ascorbic acid (vitamin C), reaching up to 445 mg per 
100 g [38]. The overall bitterness of amla possibly origi-
nates from the high density of ellagitannins (diverse 
class of hydrolysable tannins), such as emblicanin A 
(37%), emblicanin B (33%), punigluconin (12%) and 
pedunculagin (14%) [33]. These fruits are also a source 
of punicafolin and phyllanemblinin A, phyllemblin and 
other polyphenols, such as flavonoids, kaempferol, 
ellagic acid, and gallic acid [10, 38].

TLP as source of tannins, phytosterols, and flavonoids
HPLC analysis revealed that the most commonly occur-
ring polyphenolic compounds in TLP are: phenolic 
acids (gallic acid, tannic acid, syringic acid and epicat-
echin), flavonoids and tannins [13, 44].

The major phytoconstituent of T. bellerica, T. chebula 
and P. emblica fruits is gallic acid, which is known to 
have a wide range of therapeutic activity, e.g. anti-ath-
erosclerotic, hepatoprotective, cardioprotective, cyto-
protective, cardiotonic, antimutagenic and antifungal 
[13, 45–47] (Fig. 1).

β-sitosterol, which is the main constituent of T. cheb-
ula, is an organic compound belonging to the family of 
phytosterols, whose chemical structure resembles cho-
lesterol. It naturally occurs in various foods of plant ori-
gin and due to its specific properties it is widely used as 
a dietary supplement or food enrichment. β-sitosterol 
and phytosterols may affect lipid metabolism by inhib-
iting the absorption of cholesterol from the digestive 
tract. β-sitosterol affects sex hormone levels, which 
are used in the prevention of male pattern baldness, as 
well as in preventive treatment and post-exercise recov-
ery. Some data suggest that β-sitosterol may increase 
the anabolic activity of testosterone; however, there 
are no clinical trials to confirm its action in humans. 
β-sitosterol has also been studied for its potential in 
reducing benign prostatic hyperplasia (BPH) [48, 49] 
and lowering high levels of blood-cholesterol [50].

Therapeutic effects of TLP and its components
Antimicrobial activity
Triphala is known to exert antibacterial action against a 
variety of Gram-positive and Gram-negative bacteria—
e.g. Streptococcus mutans, a gram positive, anaerobic 
bacterium mostly found between adjacent teeth or in the 
deep crevices on occlusal of teeth, or Helicobacter pylori, 
the principal cause of inflammation in the gastric mucosa 
[51–53]. Worth mentioning, due to impaired immune 
system and thus inability to eliminate bacteria from the 
gastric mucosa, the bacteria-generated symptoms reach 
beyond the stomach and very often include abdominal 
pain, heartburn, belching or/and flatulence; the bacteria 
also affect lower GI motility and consequently result in 
constipation [52, 54].

Triphala is also an antiviral operator that acts against 
swine flu and other viruses, e.g. HSV-1, HIV-1 or cyto-
megalovirus [40, 55] or hepatitis B virus (HBV)-surface 
antigen [56].

Antioxidant activity
Since antioxidants play an important role in protect-
ing the human body against damages caused by reactive 
oxygen species (ROS), many studies have been devoted 
to uncovering the anti-oxidant potential of TLP. TLP 
possesses superoxide radical scavenging and hydroxyl 
radical-scavenging activity as shown in in  vitro and 
in vivo studies [15, 57, 58]. Worth mentioning, the aque-
ous and alcoholic extracts of the individual constituents 
enhance the activation of macrophages due to their abil-
ity to scavenge free radicals and neutralize ROS [12, 59]. 
The alcoholic concentrate of T. chebula and T. bellerica 
extracts induce the production of ROS in macrophages 
mainly through the pro-phagocytic activity of gallic acid 
[25, 57, 60]. Similar results were reported in studies with 
P. emblica (amla) fruit extract [61]. Of note, amla is rich 
in antioxidants: flavonoids, carotenoids and vitamin C 
(in fact, it is considered as one of the richest sources of 
vitamin C) as proved in both in  vitro and in  vivo stud-
ies [9, 62]. The antioxidant effect of amla was assessed in 
rodents by measuring the activity of oxidative free radical 
scavenging enzymes, including the superoxide dismutase 
(SOD), catalase (CAT), glutathione peroxidase (GPX), 
as well as lipid peroxidation. In line, animals were allo-
cated to one of the intervention groups to receive either 
an active compound of amla or deprenyl, a mono-amine 
oxidase B inhibitor used as a positive control. Amla and 
deprenyl increased the activity of SOD, CAT and GPX, 
and suppressed lipid peroxidation after 7  days of treat-
ment, what confirmed the antioxidant efficacy of amla 
attributed to the presence of P. emblica, an active com-
pound of tannoids [33]. In addition, phytochemicals 

Fig. 1 The properties of Triphala extracts
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found in P. emblica are also considered as good metal ion 
chelators as they hamper the oxidative cascades [63, 64].

Hypolipidemic effect
A study by Manjunatha et al. [65] showed that volunteers 
given amla (500  mg/day) for 16  weeks had significantly 
improved HDL/LDL ratio and glucose tolerance, and 
reduced cholesterol level, in comparison to the control 
group receiving 500  mg/day of vitamin C. The antiath-
erosclerotic effects of P. emblica was also evaluated in 
rabbits fed with cholesterol-rich diet. After 60  days of 
supplementation with amla, the serum cholesterol, tri-
glyceride, phospholipid and LDL levels were reduced by 
82, 66, 77 and 90%, respectively. Importantly, the aortic 
plaques in treated animals were regressed suggesting a 
potent hypolipidemic action of P. emblica [35]. Another 
study [66] revealed that flavonoids extracted from amla 
exhibited intense hypolipidemic and hypoglycemic 
activities, and increased the level of hemoglobin in rats. 
Apparently, TLP is known to be one of the best ayurvedic 
medicines, with antioxidant and anti-aging properties.

Anti‑cancer activity
The major phytoconstituent of TLP—gallic acid, is 
believed to have a great impact on the anticancer prop-
erties of the polyherbal formulation of Ayurveda, as it 
inhibits cancer cell proliferation [45, 58]. Hence, it may be 
considered as a major determinant of antimutagenic and 
cytotoxic activity of TLP [45, 67]. In human colon cancer 
cells (HCT116) and stem cells (HCCSCs) the methanolic 
extracts of TLP exerted a dose-dependent antiprolifera-
tive properties and proapoptotic action independently 
of p53 status of the cells [67]. Moreover, treatment with 
TLP extract induced apoptosis via elevation of Bax/Bcl-2 
ratio and suppressed c-Myc/cyclin D1 expression and 
therefore decreased cell proliferation and colony forma-
tion [59]. Recently, Gue et al. [68] showed that one of the 
constituents of TLP—P. emblica, delays mitotic progress, 
induces and accelerates apoptosis, and increases genomic 
instability in human adenocarcinoma cell line COLO320 
in a dose-dependent manner and in human colon epi-
thelial NCN460 cells. These results imply that P. emblica 
can protect human colon epithelial cells from genetic and 
mitotic damages and simultaneously indicate the neces-
sity to evaluate its extract in depth in animal studies.

The antitumorigenic effect of TLP and its compo-
nents were also determined in other cancer cell lines and 
in  vivo studies. P. emblica and a preparation contain-
ing 50% of its natural extract given to mice significantly 
reduced ascites and Dalton’s lymphoma ascites cells-
induced solid tumors, by inhibiting the cell cycle regu-
lating enzymes such as CDC 25 phosphatase [69]. TRP 
also hampered benzo(a)pyrene-induced forestomach 

tumorigenesis, suppressed the growth of MCF-7 breast 
cancer cells, protected against radiation-induced oxida-
tive damages and inhibited the proliferation of Capan-2 
and BxPC-3 human pancreatic cancer cells through the 
activation of ERK, p53 and caspase-3 cascade [70–72].

The extract of TLP or its components hold potential as 
adjuvant therapy to the currently used anticancer agents, 
however currently available data warrant more extensive 
preclinical and clinical investigations.

Immunomodulatory activity
It has been observed that through the range of biologi-
cally active compounds, e.g. gallic acid, ellagic acid, che-
bulinic acid etc., TLP can help reduce inflammation by 
lowering the expression of pro-inflammatory mediators 
[12, 73].

The alcohol extract of the dry ripe fruit of T. chebula 
protected cells from oxidative stress by inhibiting lipid 
peroxidation, increasing the levels of glutathione, super-
oxide dismutase and CAT, and by changing the mRNA 
expression of selected pro-inflammatory cytokines—
IL-2, Il-10 and TNFα in vivo [74, 75]. TLP also improved 
the natural killer cell viability and antibody-dependent 
cellular cytotoxicity in Dalton’s lymphoma bearing mice 
[76]. The immunomodulatory characteristics of TLP 
have also been tested using carbon clearance test and 
delayed type hypersensitivity response in vivo (Foot Pad 
Swelling). TLP mega extract when administered orally 
(at low and high doses—100 and 500  mg/kg, respec-
tively) increased the carbon clearance index, which was 
reflected in improved phagocytic function of mononu-
clear macrophage and nonspecific immunity. Moreover, 
the extract stimulated the production and release of T 
cells [77].

Many studies showed that modulation of NF-κB activ-
ity presents a promising target for the treatment of 
inflammation-related disorders [78] and since TLP can 
act via this pathway, it makes it a suitable option for the 
prevention or management of many diseases. In line, the 
study by Choi et al. [79] showed that gallic acid seen in 
TLP reduced the formation and release of pro-inflam-
matory mediators (TNFα and IL-6) by decreasing DNA 
binding to NF-κB in cells treated with lipopolysaccha-
rides (LPS). In addition, the components of TLP and their 
metabolites, e.g. 4-O-methygallic acids and bellericanin, 
were able to suppress the expression and production of 
TNFα, IL-1β, IL-6, COX-2 and NO in RAW264.7 cells 
and primary macrophages stimulated with LPS, through 
the inhibition of redox-sensitive IκB kinase activity [24] 
and blocking NF-κB nuclear translocation [80–82]. The 
mixture of chebulagic, gallic and ellagic acids exerted 
immunomodulatory activity and thus makes T. che-
bula a potent plant material used to prevent cancer 
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development [83]. TLP and its extracts have been use-
ful in mimicking the action of neutrophils by preventing 
elevation of several cytokines, e.g. IL-4, IL-2 and IFN-γ. 
During the inflammatory stress the immunosuppressive 
activity of TLP is mainly linked to its inhibitory action 
on mitogen-induced T-lymphocyte proliferation and 
humoral and cell mediated immunity [12, 59].

Taken together, these observations indicate that the 
immunosuppressive effect of TLP and its extracts is 
attributed to decreased production of inflammatory 
mediators via the NF-κB pathway in experimental-
induced inflammation and therefore may provide an 
alternative approach for the treatment of inflammatory 
and autoimmune diseases.

Is TLP an effective remedy for improving GI 
symptoms?
Literature data does not provide any clear evidence show-
ing the effect of TLP on the human digestive tract. Avail-
able studies indicate bidirectional activity of TLP (very 
often focusing on a particular component of TLP) as it is 
likely to either accelerate or slow down intestinal peristal-
sis. Mehmood et al. evaluated [16] the effect of P. emblica 
in constipation and indigestion in vivo and showed that P. 
emblica possessed prokinetic and laxative activities, and 
exerted spasmodic effect in the isolated ileum and jeju-
num of guinea pig and rabbit, respectively. The stimula-
tory action on the gut was supposedly mediated through 
the activation of muscarinic receptors. Another study 
was designed to evaluate the enteroprotective effect of 
TLP formulations in methotrexate-induced damages in 
rats. Different formulations of TLP solutions protected 
from intestinal injuries by improving epithelial cell integ-
rity of tight junctions and restoring the brush border 
membrane of intestine, and decreasing the myeloperoxi-
dase and xanthine oxidase level in the gut mucosa. The 
observed effect has been attributed to flavonoids, ellagic 
and gallic acids in TLP formulation. Depending on the 
proportions of T. chebula, T. bellerica and P. emblica the 
level of the injuries varied. It was suggested that unequal 
formulation of the ingredients in TLP i.e. the highest pro-
portion of P. emblica, rather than its equal formulation 
provided better protection of intestinal microvilli [84].

Possible clinical application of TLP has also been 
assessed in patients with functional constipation. An 
open label, prospective, interventional and explora-
tory clinical trial conducted by Munshi et  al. [85] dem-
onstrated that 1 week treatment with TLP increases the 
average weekly bowel frequency by 64.4 and by 79.5% 
after 2  weeks. The increase in the mean bowel move-
ment maintained 7  days after observatory period and 
was approximately 18% higher than that of baseline value. 
Another study showed that one of the constituents of 

TLP, T. chebula, ameliorated digestion and severe and 
continuous constipation as well as reduced intestinal 
cramps [9]. It has also been shown that the long-term 
(45 days) treatment with TLP improved the number, fre-
quency and consistency of stools excreted per day and 
decreased the abdominal pain and bloating in healthy 
patients vs. control individuals who did not receive TLP 
[86]. No side effects in the treated group were reported 
[16, 85, 86].

It seems that TLP can be endorsed in the primary line 
treatment for patients with delayed GI motility, how-
ever several other studies [86, 87] indicated TLP as an 
anti-diarrheal agent thus disproving an earlier stated 
assumption. The anti-diarrheal effect of water and alco-
holic solutions of TLP were examined in a rat model of 
castor oil-induced diarrhea. Each solution, independently 
of the dosage used in the study (200, 400 or 800 mg/kg) 
prolonged the whole GI transit and increased the weight 
of feces. In oral toxicity testing, aqueous and alcoholic 
solutions of TLP were viewed as effective and safe in the 
dosage up to 1750 mg/kg. It has been reported that the 
presence of phytochemicals in TLP, such as alkaloids, fla-
vonoids, tannins, terpenes and sesquiterpenes could be 
responsible for the anti-diarrheal, antisecretory and spas-
molytic effects of TLP [87].

The gut microbiota can protect the host from invad-
ing pathogens, maintain immune function and help 
absorb dietary nutrients. Quantitative and/or qualitative 
changes in the composition of intestinal microbiota can 
modulate the intestinal barrier function, particularly via 
the release of short chain fatty acids, and thus induce sys-
temic immune response. There is a correlation between 
the abundance of specific microbial populations and the 
occurrence of GI symptoms e.g. an increase in Bifidobac-
terium is thought to be negatively correlated with intes-
tinal symptoms such as bloating. Certain herbal extracts 
have proven its effectiveness in clinical trials in patients 
with FGID, therefore some attempts have already been 
made to evaluate the bioactivity of TLP and its extracts. 
Due to the presence of P. emblica, TLP inhibits the 
growth of pathogenic microorganisms in the intestines 
which may aggravate intestinal symptoms. Polyphenols 
in TLP can modulate the human gut microbiota by pro-
moting the growth of beneficial Bifidobacterium and 
Lactobacillus species and inhibiting the growth of unde-
sirable intestinal residents, such as Escherichia coli, which 
may induce the inflammatory reaction. Moreover, TLP-
derived polyphenols e.g. chebulinic or ellagic acids, can 
be transformed by the human intestinal microbiota into 
various active metabolites, including urolithins, which 
modulate the inflammatory process by generating anti-
inflammatory compounds and preventing from oxidative 
injuries of enterocytes [88]. The possible manipulation 
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of gut microbiota by TLP extracts may represent a new 
strategy in the development of functional foods or nutra-
ceuticals and become an effective way of restoring gut 
microbiome in patients with impaired lower GI function 
e.g. patients with IBS. Currently, there are no clinical tri-
als assessing the effects of herbal formulations of TLP 
on clinical course of IBS thus it is difficult to determine 
the full value of TLP supplementation. Additional stud-
ies on human subjects are warranted given the recently-
revealed enteroprotective, prokinetic and anti-bacterial 
properties of TLP in the GI tract.

Concluding remarks
Medicinal plants still play a significant role in primary 
health care in many developing countries and have 
attracted renewed interest in developed countries over 
the last decades. Since natural products constitute a key 
source of drugs in medicine, the interest around them 
is increasing together with the number of studies trying 
to reveal their biological effects on humans. Since TLP 
is a multi-ingredient formulation it is likely that it could 
prove its effectiveness by modulating multiple targets, 
rather than acting on a single one. Various compelling 
preclinical in vitro and in vivo studies substantiated anti-
oxidant, antimicrobial, immunomodulatory properties 
of TLP and its components, and proved its usefulness 
in an array of diseases, including hemorrhoid, skin dis-
ease, asthma, dysentery, uterine debility, anemia, diabe-
tes, heart disease and others [15, 71, 77]. Although some 
attempts were made in order to determine the effects of 
TLP on lower GI tract, its action is still not well defined. 
Nevertheless, it seems that the herbal combination of 
TLP may bring benefits as adjuvant to currently applied 
treatment among patients with FGIDs, including IBS 
(Fig. 2).

It has been stated that allopathic medications represent 
a potential risk for human health and conversely their 
application may result in unintended side effects. None 
of these issues occur with the recommended dose of 
plant-based drugs and medicines whose mechanisms of 
action are well known and understood. Thus, it is essen-
tial to deflect attention away from ordinary allopathic 
medications to customary plant based medications. Fur-
ther research focusing on sub-atomic level of these plants 
is needed. This analysis could be a stage towards assess-
ing the pharmacological properties of TLP and its three 
distinct constituents.

In vitro and in vivo animal studies undeniably indicate 
that TLP may have anti-inflammatory, antibiotic, and 
anti-cancer properties in the GI tract. However, the only 
clinical trial determining the effect of TLP on the GI tract 
has been carried out to prove its application in dentistry 
[89].

Although the limited data of clinical research of the 
role of TLP in the GI tract does not allow drawing a firm 
conclusion about its effectiveness for IBS patients, never-
theless there are some premises, which indicate its poten-
tial. By virtue of its laxative qualities, TLP would not be 
helpful for diarrhea-predominant IBS (IBS-D) patients 
but its application is worth considering to patients with 
IBS-C. It is also possible that TLP can alleviate other 
symptoms experienced by patients, through the inter-
action of each constituent of TLP and gut microbiota; 
therefore supplementation of TLP herbal formulations 
alone or along with other probiotics should be taken into 
consideration in an ongoing clinical studies.

Contrary to pharmaceutical laxatives, which tend to 
stimulate the bowel, TLP has a regulating effect and 
can be used long-term. The large intestine is perma-
nently exposed to various toxins, parasites, etc. there-
fore, it is important to provide adequate bowel cleansing. 

Fig. 2 The TLP components and their effects on selected IBS 
symptoms
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Literature data indicate that TLP acts as a colon cleanser, 
which helps to clean the waste matter from the lower GI 
tract and improve its proper functioning [12, 88]. To sum 
up, TLP can be particularly helpful if constipation is a 
symptom, but it can also be useful in some cases of alter-
nating constipation.

Relevant cell culture and animal studies, and ration-
ally designed clinical trials are required to uncover the 
potential of TLP, understand its mechanism of action and 
determine permissible dose that could be incorporated 
along with patient’s therapy and assess side effects, which 
may appear over its longer administration.
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