Original Research Article

An in VivoEvaluation of the Hepatoprotective Potential of
Triphala in CCl4 induced Hepatic Injured Rodent Model.

Abstract:

Liver injury, also known as hepatotoxicity, is a serious health concern since it can irreversibly
harm this significant organ's function, leading to life-threatening liver cirrhosis or liver
failure. Natural medicinal plants have long been known to play essential roles in up-to-date
medication discovery and they are considered as enormous sources of treatments now.
Regarding the critical situation of hepatotoxic patients around the globe, among numerous
plants with numerous potentials, “Triphala” and it is a popular and highly effective, strong
Ayurvedic and Indian traditional medication with exclusive hepatoprotective and antioxidant
properties. Triphala is a Sanskrit word that means three fruits and so as the name it is a
mixture of the equal amount of the dried fruits of three plants: Emblicaofficinalis (Amalaki),

Terminaliachebula(Haritaki) and Terminaliabellerica(Bibhitaki). In this experiment, GCCI4\ [Comment [11]: Explanation of this brief 2

was used to induce hepatotoxicity and then the hepatoprotective activity of Triphala was
assessed through determining the results of different parameters. Afterwards, observing the
results it was found that the plant can effectively reverse the disturbed pathological state
towards healtyh status in different extent in a does dependent manner. Moreover, any safety
concern or possibility of side effects was not aroused throughout the investigation. Therefore,
Triphala is considered to have a major aptitude towards hepatic protection and can be counted
as an alternative to the marketed synthetic drug, silymarin with more safety and quite equal
efficacy. To conclude, more vigorous future study is needed so that this promising plant can
be incorporated into hepatotoxic treatments arena.
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Introduction:

The liver is a vital solid organ exclusively found in animals with central controls of several
significant biological activities including metabolization, detoxification, vitamin and minerals
storage, blood pressure regulation, immunological function, protein synthesis and producing
digestive enzymes. Therefore, it can be main target of numerous toxicants and negative
impact on this special organ can be provoked by xenobiotics like medicines, dietary
supplements, alcohol, chlorinated solvents, peroxidized fats, fungal toxins, radioactive atoms,
environmental toxins as well as certain herbs and spices (Thompson et al., 2017). As of now,
nearly 71 million individuals are projected to be affected by hepatotoxicity worldwide. This



leads to nearly 1.4 million fatalities each year. As a result, this state of people has become
highly alarming, in fact, a global challenge indeed (Jefferies et al., 2018).

Silymarin, Bicyclol, Metadoxine, Curcumin and Glutathione are some of the most appealing
and recently identified compounds in the realm of medicine to treat hepatic diseases. These
drugs are mainly free radical scavengers with antioxidant effect to reduce oxidative stress of
liver. But they are under experimental observation mostly (Li et al., 2021; Muriel & Rivera-
Espinoza, 2008). In addition, these available synthetic drugs for liver treatment exhibit
several drawbacks including side effects like nephrotoxicity, jaundice, poor absorption,
stability, and selectivity (S. A. Ali et al., 2019). Since these treatments have questionable
efficiency, therefore, great interest is emerging about alternative and complementary
remedies for the management of liver disease. Consequently, medicinal plants have an
incredible chance to replace them via genetic alteration incorporating several
biotechnological methods (S. A. Ali et al., 2019).

There is a long history of utilizing medicinal herbs to treat hepatic conditions and almost 80
percent of the global population rely on the application of herbal remedies (Ekor, 2014). It
has been found that about 160 phytoconstituents of 101 plants have liver-protective
properties. Recently, Flavonoids, terpenoids, sterols and other natural compounds derived
from medicinal plants, have attracted lots of interest due to their wide range of
pharmacological effects, especially antioxidant and hepatoprotective properties (Fitoterapia&
1986, n.d.; M. Gupta et al., 2004).

Some indigenous plants having anti-hepatotoxic potential such as Silybummarianum,
Glycyrrhizaglabra, Phyllanthusamarus, Salvia miltiorrhiza ,Triphala( Emblicaofficinalis,
Terminaliabelerica,  Terminaliachebula),Astragalusmembranaceus , Amole tuber,
Cochlospermumvitifolium, Heterothecainuloides, Hibiscus sabdariffa,
Leucophyllumfrutescens, Prostecheamichuacana, PsidiumGuajava, Rosmarinusofficinalis,
Verbena  Carolin, Centaureaamericana, Juglansmollis, Krameriaramossisima
Turneradiffusa,  Capparisspinosa ,  Cichoriumintybus ,  Solanumnigrum
SapindusmukorossiGaertn., Ginkgo biloba , Woodfordiafruticosa, Vitextrifolia,
Schisandrachinensis, Cuscutachinensis, Lyciumbarbarum, Angelica sinensis ,Diels, and
Litseacoreana, Hostaplantaginea, Ligusticumchuanxiong, Daniellaoliveri,
Garciniamangostana, Solanummelongena, Vacciniummyrtillus, Picrorhizakurroa ,Citrus
medica ,Glycyrrhizaglabraetc have been used frequently and successfully for the treatment of
hepatic disorders based on credible scientific evidence gleaned through the medicinal plants
study(M. Ali et al., 2018; Asadi-Samani et al., 2015; Thilagavathi et al., 2023; Torres-
Gonzalez et al., 2014) .

Among these, Triphala is a renowned and admired AyurvedicherbalRasayana formula made
up of exactly equal amounts (33.33%) of three dried super-fruits of different plant species,
namely "Amlaki" (Emblicaofficinalis) from the Family Euphorbiaceae, "Baheda"
(Terminaliabellerica) and "Haritaki" (Terminaliachebula) both from the Family
Combretaceae(R. Gupta et al., 2015; Peterson et al., 2017).1t is abundantly propagated in the
tropical and subtropical zones of the globe, spreading to the Indian subcontinent, China,



Thailand, Sri Lanka, and Middle Eastern countries like Egypt and Iran (NeelamRawat et al.,
2023).

According to Pharmacological tests, it has been revealed that the formula's primary
constituents include tannins, gallic acid, ellagic acid, and chebulinic acid, all of which are
highly effective antioxidants and may be responsible for several immunomodulatory actions.
Other beneficial compounds associated with Triphala include flavonoids including quercetin
and luteolin, saponins, anthraquinones, amino acids, fatty acids as well as several types of
carbohydrates (Belapurkar et al., n.d.; Lee et al., 2005; Lu et al., 2012).Besides, the
hydrolysed form of tannins in it is reported to offer hepatoprotection regarded as the key
activators of various biological processes. In addition, no prominent adverse effects can be
seen from the water-based derivative of Triphala(Olennikov et al., n.d.; Pawar et al., n.d,;
Phetkate et al., 2020; RUSSELL et al., n.d.).

Triphala's three ingredients are employed in the production of several hepatoprotective
medications. However, due to the intricacy of the three rasayanas or reviving herbs, in the
formulation, Triphala can be characterized as a versatile medication for a variety of uses.
Triphala has also been shown to have free radical scavenging, antioxidant, anti-inflammatory,
immunomodulating, appetite stimulation, gastric hyperacidity reduction, antipyretic,
analgesic, antibacterial, antimutagenic, wound healing, anti-cariogenic, antistress,
hypoglycaemic, anticancer, hepatoprotective, chemoprotective, radioprotective effects
(Baliga et al., 2012; R. Gupta et al., 2015).

The aqueous and methanol-based extract of Triphala exhibits significant resistance against
oxidative damage via its ability to enhance the oxidative stress enzyme system by showing
free radical scavenging activities, thereby boosting the antioxidant defence mechanism and
assures hepatic protection (R. Gupta et al., 2015; PundareekakshaRao P., 2017). Therefore,
the present work intends to examine the hepatoprotective activities of Triphala against CCl4-
induced hepatotoxicity and histopathological assessments and statistically estimate the
ADMET attributes of its phytoconstituents. The outcomes of this study will promote future
medicinal uses of Triphala specially in hepatoprotective arena.

Method and materials
Drugs, chemicals and equipment:

Carbon tetrachloride (CCl4) was purchased from the Sigma Aldrich Company, USA. A
standard hepatoprotective drug named silymarin (Brand name: silybin) was offered as a gift
from Square Pharmaceuticals Ltd. Again, SGPT, SGOT, ALP, Creatinine, Total Cholesterol,
HDL, LDL, Triglyceride were assessed by using blood serum analyzing kits, which were
supplied from Orbit Trade Ltd, and Gentech Ltd, Bangladesh. These parameters were
assessed by Humalyzer 3000 from Germany(Khan et al., 2012).

Collection and extraction of Triphala :
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The fruits of Triphala (Amlaki, Baheda, and Haritaki) were gathered at the Dhaka Botanical
Garden. Following that, the specimen was validated in accordance with their norms and
regulations by the Department of Botany at the University of Dhaka.

The fruits were carefully cleaned after which they were left for seven days to dry in the sun.
The dried fruits were then stored in a 40°C oven for 7 days. After that, the dried fruits were
coarsely powdered. The three distinct powdered fruits were then soaked in three separate
bottles of 70% ethanol for around 21 days while occasionally being shaken. Finally, every
three days the extract was filtered. The extract was afterwards dried using low temperature
and pressure in a rotary evaporator. To extract more accurately, the entire procedure is
performed several fimes.

Then, 45gm of Triphala is made by combining 15gm from each of the three different powder
extracts. Finally, utilizing this crude mixture, other pharmacological experiments were
carried out.

Animal land housing

140 healthy male Wistar rats were purchased and obtained from Jahangirnagar University in
Dhaka, Bangladesh, weighing between 120 and 180 g. Each of them was cautiously nurtured
by being kept in the Institute of Nutrition & Food Science at the University of Dhaka for two
weeks in an environment that was well -controlled (relative humidity 55+5%, 12+1h
light/dark cycle, and temperature 2543 C). Each group of ten groups was formed with a total
of 10 rats, with 3 rats each weighing from 121 -140 grams, 4 rats of 141 - 160 grams, and 3
rats from 161 - 180 grams. All rats received a standard food supplement, clean water and
extra room for participating in their typical behaviours. To sum up, all research protocols
were followed to the letter by the Institutional Animals Ethics Committee ](IEAC).\

CCl4 preparation for gastric lavage

In each group, a single oral dosage of CCl4 combined with olive oil as the vehicle was
provided on a regular basis at a 1:1 ratio (3 ml/kg of rat body weight). Both the medication
and the plant extract had been administered orally. To alleviate liver damage, Triphala extract
(500, 750, and 1000 mg/kg) and Silymarin (80, 120, and 150 mg/kg) were administered. A
stomach tube was used to give CCI4, Silymarin, and plant extract to animals. To produce
hepatotoxicity, carbon tetrachloride (CCl4) was injected intraperitoneally at a dosage of 3
mL/kg.

Animal grouping and treatment procedures are shown in the following Table:

Table 1.Animal grouping and treatment procedures.

Group | Group Status Treatment The volume of | Group
no. Specimen Treatment Abbreviation
specimen (mg/kg)

1 Negative control | Physiological saline | 10ml/kg C
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2 Disease control Carbon tetra chloride | 3ml/kg CCl,
(CCly)
3 CCl, + Marketed | Standardized 3ml/kg+ 140mg/kg | CCls+ Sy40
Silymarin Silymarin
4 CCl4+ Silymarin | Low dose Silymarin | 3ml/kg+ 80mg/kg CCl4+ Sgo
5 CCl4+ Silymarin | Medium dose | 3ml/kg+ 120mg/kg | CCly+ Sipo
Silymarin
6 CCl4+ Silymarin | High dose Silymarin | 3ml/kg+ 150mg/kg | CCls+ Sis0
7 No disease+ | Standardized 140mg/kg S140
Marketed Silymarin
Silymarin
8 No disease + | Triphala 500mg/kg Ts00
Triphala
9 No disease + | Triphala 750mg/kg T7s0
Triphala
10 No disease + | Triphala 1000mg/kg T1000
Triphala

Soon after the treatment, all rats were sacrificed ,and blood was obtained via cardiac
puncture, Then different parameters such as Serum Glutamate Oxaloacetic Transaminase
(SGOT) and Serum Glutamate Pyruvate Transaminase(SGPT), Alkaline phosphatase (ALP),
Gamma-glutamyltransferase (y-GT), Creatinine, Total Cholesterol (TC), High-density
lipoprotein (HDL), Low density lipoprotein (LDL), Triglyceride (TG), Catalase (CAT),
Superoxide dismutase (SOD) and Malondialdehyde (MDA) were determined in all groups to
check the impact of CCl4, silymarin and plant extract on rat pathology. Six weeks were the
period of the therapy.

Statistical analysis

All the results (raw data) are divided into many groups based on the several study factors that
were collected and evaluated on a broadsheet utilizing an MS Excel application. Descriptive
statistics were applied to the data, and the results were expressed as mean * LSD\ To evaluate
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statistical significance, the "One Way Anova Test" of "SPSS 16" program was used to
analyse inter-group heterogeneity among multiple biological parameters. The occurrences are
considered statistically significant and highly significant, with p-values below 0.05 (p<0.05)
and 0.01 (p<0.01), accordinglyl

Result and Discussion
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Table 2. Effect of inter-group heterogeneity among multiple biological
parameters
Gro | SGPT SGOT( | Creatini | Urea Total HDL LDL Triglyce
up| | s U/L) ne | Cholesterol | (mg/dl) | (mg/dl) | rides ( comment [19]: Group
u/L) (mg/at)
No. | |
0 (ma/di) (mg/dl) (mg/dl)
1 37.40+3. | 45.45+3 | 0.6£0.0 | 25.28+3 | 92.40+4.34 | 69.19+6 | 39.36+ | 52.39+5.
93 .60 4 .39 .19 5.39 10
2 99.62+8. | 109.34+ | 2.85+0. | 92.86+9 | 168.34+13. | 45.59+4 | 93.19+ | 106.4+1
39 9.3 97 73 45 .18 11/29 2.50
3 60.84+6. | 65.32+6 | 1.10+0. | 55.16%7 | 125.16+8.3 | 58.56+2 | 62.22+ | 72.20+9.
46 71 82 24 9 .32 6.66 39
4 95.54+7. | 105.22+ | 2.30+0. | 84.1448 | 166.31+12. | 47.16+4 | 47.24+ | 95.23+1
36 10.11 76 H 97* 46 54 4.19* 1.53* Comment [110]: Explanation of the mark below
the table
5 91.22+7. [ 99.21+8 | 1.72+0. | 77.24+1 | 158.41+12. | 50.20+3 | 53.30+ | 89.46+8.
58 * 53 * 08* 0.42* 38* A1* 4.70* 32*
6 84.50+6. | 93.57+8 | 1.40+0. | 71.40+9 | 146.35+9.4 | 54.65+5 | 58.56+ | 82.57+3.
36* .80 * 06* .38* 9* .06* 3.9* 10*
7 34.21+1. | 48.81+2 | 0.5+0.0 | 28.80+4 | 95.16+5.51 | 73.30+6 | 35.26+ | 55.30+4.
04 .34 3 14 .08 3.40 10
8 37.35+2. | 42.54+3 | 0.8+0.0 | 23.15+5 | 90.10+4.23 | 70.18+5 | 38.40+ | 52.17+3.
34 .10 8 .50 .80 3.19 19
9 39.16+2. | 42.90+3 | 0.6£0.0 | 27.90+4 | 94.5045.26 | 75.63+4 | 40.43+ | 56.50%4.
40 .34 3 21 .80 5.26 18
10 | 37.54+2. | 44.65+2 | 0.7+0.0 | 26.24+3 | 97.34+4.10 | 68.28+5 | 39.16+ | 50.53+3.
19 .81 6 51 .19 451 21
SGPT: [Comment [111]: Explanation of this brief 1?

According to the result, the SGPT level of the CCl, treated or disease control group was
higher than the value of all the groups. SGPT levels were reduced by the standard drug
treated group (Group 3) but in low dose it was reduced non significantly (Group 4). However,
altered pathological state was restored in significant (p<0.05) and dose dependent manner in
the groups treated with high and medium dose drug (Group 5-6). In addition, there is no



significant difference of SGPT level of negative control group (Group 1) and plant extract
treated groups (Group 8-10). So, it can be said that our plant is not associated with any side
effects.

SGOT

In case of SGOT level, negative control (Group 1) and disease control group (Group 2)
displayed two totally contrary circumstances. The drug restored the disturbed pathological
state in significant (p<0.05) manner (Group 5-6). Moreover, as there is no significant
difference of SGOT value among the negative control group (Group 1) and Triphala-treated
groups (Group 8-10), no side effects exerting potential were found.

Creatinine:

The disease control group (Group 2) revealed an alarming rise in the creatininelevel and it
was in striking opposition with the negative control group (Group 1). Silymarin and Triphala
treatment presented noteworthy effects by reducing creatinine levels. Besides, there was no
notable elevation of this compared to the negative control group (Group 1).

Urea:

In case of urea level, the drug (Group 4-6) lessened the highly elevated urea level of disease
control group (Group 2) in dose dependent manner significantly (p<0.05). On the other hand,
the plant extract treated groups (Group 8-10) displayed that the urea level value was
maintained to quite normal value as found in negative control group (Group 1).

HWOL

The largely reduced HDL value of disease control group (Group 2) was proficiently enhanced
in the drug treated hepatotoxic groups (Group 5-6) in significant manner (p<0.05). Likewise,
the plant extract treated groups (Group 8-10) completely kept normal HDL level quite same
as the negative control group (Group 1). Hence, no contradiction about the safety of plant
extract aroused.

LDL:

For LDL value, the drug treated diseased groups (4-6) displayed significant decrease of CCl,
mediated highly raised LDL value found in disease control group (Group 2). Besides, the test
extract treated groups (Group 8-10) remarkably presented the LDL value with no significant
difference with negative control group (Group 1). Hence, side effects exerting potential is
absent.

Triglyceride:

The administration of CCl, nearly doubled the triglyceride level compared to the negative
control group (Group 1). The Hepatic injured rats demonstrated significant decrease (p<0.05)
of triglyceride level when treated with the drug, Silymarin (Group 5-6). In addition, the plant
extract treated groups maintained similar results as the negative control group (Group 1) and
ensured safety of plant extract prescribing.
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Total Cholesterol:

Notable elevation of total cholesterol level was observed in the hepatic injured group (Group
2). However, the level declined significantly (p<0.05) when the injured rodents were treated
with the drug (Group 5-6). Whereas the Triphala extract treated groups (Group 8-10) showed
results without any significant difference compared to negative control group (Group 1).
Thus, safety of the plant was again ensured.

To summarize, our test plant extract showed noticeable positive outcomes in all the countable
parameters without any possibility of safety hindrance.

Conclusion:

hepatoprotective activity. Again, the dose dependent approach infers that isolation and
purification of desired compounds from the whole extract can exhibit more potentiality and
can be incorporated into the hepatotoxicity management system as a medicine.
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