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Abstract

The main aim of this study was to evaluate the acute oral toxicity of Constac® Plus granules. Twelve rats were
randomized into four groups of three at random. Groups 2 and 3 received doses of 2000 mg/kg body weight of Constac
Plus granules, while group 4 received doses of 5000 mg/kg body weight of Constac Plus granules. Group 1 served as the
control and merely received distilled water. For 14 days, the rats were closely monitored for any indications of toxicity.
At the end of the study, all rats underwent necropsy and gross pathology was noted. The results demonstrated that
during the 14-day observation period, none of the rats in the control or treatment groups showed any clinical symptoms
of toxicity or mortality. It was determined that the LDso value was more than 5000 mg/kg body weight. The acute oral
toxicity study of Constac Plus granules in wistar rats concluded that there was no toxicity at dosages up to 5000 mg/kg
body weight. These results proved that the usage of Constac Plus granules administered orally is safe.

Keywords: Constac® Plus; Severe Constipation; Acute Oral Toxicity Study; Herbal Formulation; LDso value

1. Introduction

Ayurveda relies mainly on plants since they have a variety of therapeutic properties that can be used to treat and
prevent a variety of diseases. As a result, Ayurvedic medicine has worked to establish a strong base by using plants as a
source of its medicines [1]. Most Ayurvedic medicines are based on the idea of a single plant source or a mixture of
several plant sources (polyherbal). In comparison, polyherbal medicines have higher efficacy than single herb
medicines [2]. Currently, 70% of the world's population depends on herbal medicines. Due to lower dosage levels,
convenience and ease of administration, herbal formulations have gained widespread recognition in comparison to
crude plant materials and extracts that are the primary source of therapeutic agents to treat human diseases [3]. Plants
have a variety of harmful phytochemical components despite having therapeutically useful secondary metabolites.
These plant-based therapeutic medicines may have long-term harmful/toxic effects on individuals, primarily toxicity to
the liver and kidneys [4]. Therefore, toxicity studies are equally crucial to demonstrating the potentially toxic effects of
traditional herbal medicines in detail and ensuring their safety within a scientific framework for long-term therapeutic
usage. Additionally, many people take these medicines for self-medication. The need to clarify the advantages and
hazards of herbal medications for health should be increased because there is limited data available about the safety of
the most widely used herbal remedies [5].

Acute toxicological studies look into the harmful outcomes of a single, high-dose exposure to a toxin that lasts no more
than 24 hours. The individual may suffer severe biological consequences as a result (harm or death). The outcomes of
acute toxicity are crucial for designing chronic toxicological investigations as well as for examining accidental chemical
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poisoning [6]. The development of tolerance is usually revealed by acute exposure. An acute encounter typically reveals
the emergence of tolerance. The dose used in acute toxicity testing results in 50% of experimental animals dying is
known as the LDso value, and it is the starting point for the toxicological classification of drugs [7].

The formulation in the current study is mainly used for severe constipation. The earlier clinical study on Constac® Plus
confirmed that the formulation is safe and effective for treating severe chronic constipation and its associated symptoms
[8,9]. Constac Plus granules is an Ayurvedic polyherbal formulation consisting of Haritaki (Terminalia chebula Retz.),
Baheda (Terminalia bellirica (Gaertn.) Roxb.), Amalaki (Phyllanthus emblica L.), Balharitaki (Terminalia chebula Retz.),
Sanay (Cassia angustifolia Vahl), Yashtimadhu (Glycyrrhiza glabra L.), Yavani (Trachyspermum ammi Sprague),
Shatapushpa (Foeniculum vulgare Mill.), Ela (Elettaria cardamomum (L.) Maton), Nishottar (Operculina turpethum (L.)
Silva Manso), Erand tail (Ricinus communis L.) and Narikel lavan (Processed salt with coconut). Terminalia chebula Retz.
increases the stools and has the property of evacuating the bowels completely as per the short-term clinical study
carried out on patients with simple constipation [10, 11]. Fruits of Terminalia bellirica (Gaertn.) Roxb. are used as
laxatives [12, 13]. Also, the study conducted on mice revealed that Phyllanthus emblica L. has a positive effect on gut
disorders like indigestion and constipation [14]. As a laxative, Cassia angustifolia Vahl is widely known for its ability to
relieve constipation [15]. Yashtimadhu (Glycyrrhiza glabra L.) in the present formulation has proven laxative activity
[16, 17]. Yavani (Trachyspermum ammi Sprague) and Shatapushpa (Foeniculum vulgare Mill.) are used traditionally for
flatulence [18, 19]. The seeds of (Elettaria cardamomum (L.) Maton) possess Antioxidant and laxative activity [20].
Furthermore, Nishottar (Operculina turpethum (L.) Silva Manso), Erand tail (Ricinus communis L.) and Narikel lavan
have proven to have laxative activity [21-23].

In accordance with OECD Guidelines No. 423 [24], the objective of this study was to find out the acute oral toxicity profile
of Constac Plus granules in wistar female rats. The results of this study may offer a scientific perspective on the safety
of Constac Plus granules.

2. Material and methods

2.1. Polyherbal formulation

The Polyherbal formulation Constac® Plus granules (Batch No.: HCO2203) (https://pilospray.com/product/constac-
plus-granules-100g-pack-of-2/) were obtained from Healing Hands & Herbs Pvt. Ltd. Pune, India,
(www.myhealinghands.in) and it was manufactured under the GMP certified manufacturing unit at Eisen
Pharmaceutical Co. (Pvt.) Ltd. Each 100 gm granules contain Haritaki (Terminalia chebula Retz.), Baheda (Terminalia
bellirica (Gaertn.) Roxb.), Amalaki (Phyllanthus emblica L.), Balharitaki (Terminalia chebula Retz.), Sanay (Cassia
angustifolia Vahl), Yashtimadhu (Glycyrrhiza glabra L.), Yavani (Trachyspermum ammi Sprague), Shatapushpa
(Foeniculum vulgare Mill.), Ela (Elettaria cardamomum (L.) Maton), Nishottar (Operculina turpethum (L.) Silva Manso),
Erand tail (Ricinus communis L.) and Narikel lavan (Processed salt with coconut). The 2000 mg and 5000 mg test
suspensions were prepared in distilled water to yield 200 mg/ml and 500 mg/ml solutions, respectively. The oral route
of administration was chosen because it was the intended clinical route of administration and was based on the human
clinical dose (3.0-5.0 grams) [8], complying with OECD/WHO guidelines and the indication of Constac Plus granules.
The rat received only fresh suspension through oral gavage. A volume of 10 ml/kg of the suspension was administered.

2.2. Experimental Animals

LACSMI Biofarms Pvt. Ltd. in Pune, Maharashtra, India, provided the wistar rats. They were kept in stainless steel cages
and maintained in a room with a 12-hour light/dark cycle, 30-70% humidity, 19-25°C temperature and adequate
ventilation. All animals had complete access to food and water. Throughout the study period, individuals were
recognized by tail marking, and information from the cage cards was used to identify the group of animals housed in
each cage. The experiments were carried out in accordance with IDRAL's standard operating procedures and the
requirements established by the Committee for Control and Supervision of Experiments on Animals (CCSEA), as
published in The Gazette of India on December 15, 1998. Institutional Animal Ethics Committee (IAEC) protocol
085/1222 (IDRAL/IAEC-3-2022) was approved on December 23, 2022.

2.3. Acute Oral Toxicity Study

Using a fixed dose method, the acute toxicity test was conducted in accordance with OECD guideline 423 [23]. According
to OECD guidelines, testing one sex (often females) is enough. [22,25] Twelve 8-9-week-old female wistar rats weighing
180-189 g (Figure 1) were divided into one of four subgroups, labelled as G1, G2, G3 and G4. Three rats were in each
group, with Group 1 (G1) serving as the control. Prior to the dose, all rats were fasted for the previous night and food
was given 3 to 4 hours later. All the rats received an oral dose in a constant dosage volume of 10 ml/kg body weight
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after the 2000 mg and 5000 mg test suspensions were produced in distilled water for obtaining 200 mg/ml and 500
mg/ml solutions, respectively. For 14 days, all the animals were monitored for any indications of acute oral toxicity. In
line with the Globally Harmonised System (GHS) for chemical classification that causes acute toxicity, the Constac Plus
granules will subsequently be graded and classified.

Figure 2 Female wistar rats after dose administration

2.4. Observational Parameters

All animals were closely monitored for treatment-related clinical symptoms, morbidity and mortality after oral
administration of Constac Plus granules at various time intervals of 30 min, 1 hr, 2 hr, 4 hr, and 6 hr post-dosing on the
first day and once daily thereafter for 14 days. (Figure 2)
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2.5. Body weight

Body weight measurements were taken on the day before the dose (day 0), the treatment day (fasting body weight), at
weekly intervals after that, and on the day of the mortality. On days 7 and 14 after dosing, the average body weights and
weight gains for the group were calculated.

2.6. Necropsy and Gross Pathology

All of the remaining animals were humanely put to death by carbon dioxide asphyxiation at the end of the experiment.
Gross pathological alterations in every animal used in the study were observed and documented.

3. Results

3.1. Acute oral toxicity

All animals were administered a single oral dose of 2000 mg/kg and 5000 mg/kg of Constac Plus granules. They all
survived throughout the experimental period and did not show any signs of toxicity immediately after dosing and during
the observation period of 14 days. The animals in the vehicle control group (G1) were completely normal, and no deaths
were seen during the observation period of 14 days after the administration of the Constac Plus (Tables 2 and 3).
Additionally, none of the animals in the control group (G1) (Table 4) exhibit any anomalies in their individual animal
fate and necropsy findings. The body weight gain after 7 and 14 days was found to be 6.97% and 17.42% respectively.

Table 1 Overall Incidence of Mortality after receiving polyherbal formulation (Constac Plus granules) for 14-day
observations in the acute oral toxicity study

Group | Dose (mg/kg) | Mortality
Females
Absolute | %
G1 0 0/3 0
G2 2000 0/3 0
G3 2000 0/3 0
G4 5000 0/3 0

Table 2 Individual Animal Clinical Signs & Mortality (G1) (Distilled water treatment)

Animal ID Observation at: hrs. | Days

%»| 1|2 |46 |2(3|4|5|/6|7|8|9|10|11 12|13 |14

Female wistar Rats
1 N ININ|N|N|N|IN|N|N|N[N|N|N|N [N |[N |N |N
2 N ININ|N|N|N|IN|N|N|N[N|N|N|N [N |[N |N |N
3 N ININ|N|N|N|IN|N|N|N[N|N|N|N [N |[N |N |N
Total mortality |/O [0 (0O |O |O |[O|O|O|O|O|O|O|O]|O |O |O O |O
Mortality% 0

N-Normal
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Table 3 The rat body weight (G1) (Distilled water treatment)

Body weight(g) before and after | Weight gain
Group | Animal | Sex Dose receiving Distilled water
ID (mg/kg) Day 0 Day 7 Day 15 % Gain | %  Gain
(Day 7) (Day 15)
1 181 196 211 8.29 16.57
G1 2 Female | 0 182 195 218 7.14 19.78
3 182 192 211 5.49 15.93
Mean + SD 181.66 + | 194.33 + | 213.33 £ | 697 + | 17.42 +
0.57 2.08 4.04 1.40 2.06

The formula for the % weight gain is as follows

Day 7 or 15 (Weight after 7 or 15 days) x 100

% Weight Gain (Day 7 or 15) =
% Weight Gain (Day 7 or 15) Day 0 (Initial weight)

% Weight Gain (Day 7 or 15) = Answer-100

Table 4 Individual animal fate and necropsy finding (G1) (Distilled water treatment)

Animal No. | Fate | Necropsy Findings
External Observations | Internal Observations
1 TS NAD NAD
2 TS NAD NAD
3 TS NAD NAD

NAD: No Abnormalities Detected; TS: Terminal Sacrifice

Animals in groups 2 and 3 (G2 and G3) received a dose of about 2000 mg/kg of Constac Plus granules. During the 14-
day post-dosing observation period, no deaths were noted, and all of the animals were in good condition. (Tables 5, 6
and 7). Furthermore, neither the outcomes of the necropsies nor the individual animal fate for any of the animals in
groups 2 or 3 showed any inconsistencies (Table 8).

Table 5 Individual Animal Clinical Signs & Mortality (G2) (2000 mg/kg)

Animal ID Observation at: hrs. | Days

“» |12 4|6 2|3|4|5|(6|7|8|9(10|11 12|13 | 14

Female wistar Rats
4 N ININ|N|N|N|IN|N|N|N[N|N|N|N [N |[N |N |N
5 N ININ|N|N|N|IN|N|N|N[N|N|N|N [N |[N |N |N
6 N ININ|N|N|N|IN|N|N|N[N|N|N|N [N |[N |N |N
Total mortality |/O [0 (0O |O |O |[O|O|O|O|O|O|O|O]|]O |O |O O |O
Mortality% 0

N-Normal
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Table 6 Individual Animal Clinical Signs & Mortality (G3) (2000 mg/kg)

Animal ID Observation at: hrs. | Days
»i1|2|4|6 (2|3|4|5|/6|7[8|9|10 |11 |12 |13 | 14
Female wistar Rats
7 N IN|IN|IN|IN|N|[NIN|N|[N|N|NIN|N [N [N [N |N
8 N ININ|IN|IN|N|NIN|N|[N|N|NIN|N [N [N [N |N
9 N ININ|IN|IN|N|NIN|N|[N|N|NIN|N [N [N [N |N
Total mortality | 0 o(ojojofojojofojojojojo|o 0 0 0 0
Mortality% 0
N-Normal
Table 7 The rat body weight (G2 & G3) (2000 mg/kg)
Group | Animal | Sex Dose Body weight(g) before and after receiving | Weight gain
ID (mg/kg) Constac Plus granules
Day 0 Day 7 Day 15 % Gain | % Gain
(Day 7) (Day 15)
4 183 191 211 4.37 15.30
G2 5 Female | 2000 185 196 216 5.95 16.76
6 190 199 217 4.74 14.21
Mean = SD 186 + 3.60 195.33 + | 214.66 + | 5.02 + | 1542 *
4.04 3.21 0.82 1.27
7 184 192 212 4.35 15.22
G3 8 Female | 2000 188 197 217 479 15.43
9 187 196 218 4.81 16.58
Mean * SD 186.33 + | 195+2.64 215.66 + | 4.65 + | 15.74 *
2.08 3.21 0.26 0.73

Table 8 Individual animal fate and necropsy finding (G2 & G3) (2000 mg/kg)

Animal No. | Fate | Necropsy Findings
External Observations | Internal Observations

4 TS NAD NAD
5 TS NAD NAD
6 TS NAD NAD
7 TS NAD NAD
8 TS NAD NAD
9 TS NAD NAD

NAD: No Abnormalities Detected; TS: Terminal Sacrifice
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Animals in Group 4 (G4) received a dose of roughly 5000 mg/kg of Constac Plus granules. No mortality rates were noted
throughout the 14-day post-dosing observation period, and all animals were healthy. Furthermore, neither the necropsy
data nor the individual animal fate indicated any abnormalities in any of the Group 4 animals.

Table 9 Individual Animal Clinical Signs & Mortality (G4) (5000 mg/kg)

Animal ID Observation at: hrs. | Days
% 11|2 |46 |2(3|4|5/6|7(8|9|10|11 12|13 |14
Female wistar Rats
10 N [NIN|N|N|IN|N|N|N|[N[N|N|NIN |N [N |N |N
11 N [ NIN|N|N|IN|N|N|N|[N(N|N|N|IN |N |[N |N |N
12 N [ NIN|N|N|IN|N|N|N|[N(N|N|N|IN |N |[N |N |N
Total mortality [O (0 |{O |O [O |O|O|O|OfO|O|O]|O|O0 |O |O |O |O
Mortality% 0
N-Normal
Table 10 The rat body weight (G4) (5000 mg/kg)
Group | Animal | Sex Dose Body weight(g) before and after receiving | Weight gain
ID (mg/kg) Constac Plus granules
Day 0 Day 7 Day 15 % Gain | % Gain
(Day 7) (Day 15)
10 183 193 213 5.46 16.39
G4 11 Female | 5000 189 195 218 3.17 15.34
12 187 196 216 4.81 15.51
Mean + SD 186.33 + | 194.66 + | 215.66 + | 448 +| 1574
3.05 1.52 2.51 1.18 0.56

Kruskal Wallis test was used at a 5% level of significance to check the percentage weight gain in wistar rats varies with
the dose.

HO: The median percent weight gain across the three-dose level is equal. Vs. H1: At least one of the median percent
weight gains is different from others

Where,
HO = Null Hypothesis
H1= Alternative Hypothesis

P- value for the above test is 0.3377 (> 0.05), so we accept the null hypothesis at a 5% level of significance. i.e., group

population medians are equal. It shows that the weight gain percentage in wistar rats does not differ significantly across
the dose.
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Figure 3 Line plot of Weight (gm) of wistar rats vs. Days

Table 11 Individual animal fate and necropsy finding (G4) (5000 mg/kg)

Animal No. | Fate | Necropsy Findings

External Observations | Internal Observations
10 TS NAD NAD
11 TS NAD NAD
12 TS NAD NAD

NAD: No Abnormalities Detected; TS: Terminal Sacrifice
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Figure 4 Gross Pathology Image of Vital organs - Liver, kidney, Heart, Spleen, Adrenals, Sex organs & G.I
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4., Discussion

Unsatisfactory defecation characterized by infrequent stools, difficulty stool passage or both are generally referred to
as constipation [26, 27]. Most studies indicate that the prevalence of constipation in North America is between 12% to
19% [28]. Constipation can be treated in a variety of ways, including increasing fluid intake, eating more foods high in
fiber, increasing physical activity, taking fiber supplements, prescribing osmotic or stimulant laxatives as well as even
pelvic floor therapy [29]. The universe's natural resources have consistently provided chemotherapeutic medicines. As
aresult, natural products and their derivatives constitute the majority of the active ingredients in many pharmaceuticals
currently used in clinical care [30]. Due to their relatively higher effectiveness, low cost and decreased invasiveness,
natural remedies for constipation have received a lot of attention recently [31, 32].

Acute oral toxicity assessment of Constac Plus granules was conducted on healthy female wistar rats. The oral median
lethal dosage (LDso) of the formulation in rats was found to be greater than 5000 mg/kg body weight. This proves that
the formulation is typically non-toxic when taken orally. The Constac Plus granules can be classified as category 5 GHS
(Globally Harmonised System for Chemical Classification Substances and Mixtures) in accordance with 2001 OECD
standards 423 of acute toxicity because the highest dose of 5,000 mg/kg body weight did not result in animal death. The
principal findings, among a number of additional toxicity indicators, clinical signs and symptoms, show the harmful
effects of medications on critical body organs [33]. The essential organs of our body—Iliver, kidney, heart, lungs, and
spleen— (Figure 4) are the main metabolic targets of any toxic material [34]. There were no unusual weight changes
and no fatalities in any of the groups. No anomalous or altered behaviour was seen in the treatment groups or the vehicle
group in terms of clinical symptoms. Additionally, during the 14-day treatment period, no signs of mortality were seen,
and the necropsy results and individual animal fates were both normal. During the final necropsy on day 14, there were
no obvious gross pathological alterations in the organs of the treated rats.

5. Conclusion

Acute oral LDso of Constac Plus granules in wistar rats is greater than 5000 mg/kg body weight, and the GHS
classification category is 5 or Unclassified (>5000) based on the parameters of the current study and the results
obtained. These results concluded that using Constac Plus granules orally is safe.
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