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Summary 
The present study aimed to investigate the acute oral toxicity and evaluate the laxative effect of Pharbitis nil (L.) Choisy 

seed extract in mice. Acute oral toxicity of the extract was assessed in Swiss albino mice using the Karber-Behrens method to 
determine the LD50 value. The laxative effect was evaluated in loperamide-induced constipation and normal mice through 
fecal water content, number and morphology of fecal pellets, intestinal charcoal transit ratio, amount of retained feces in the 
colon, and gastrointestinal fluid secretion. The results showed that the P. nil seed extract exhibited low acute oral toxicity 
(LD50 = 3.96 g/kg). In the loperamide-induced constipation model, the extract at doses of 150 and 300 mg/kg significantly 
increased fecal water content compared with the constipation model group, exhibiting effect comparable to the reference drug 
bisacodyl (1 mg/kg). At a dose of 300 mg/kg, this extract significantly enhanced intestinal motility, comparable to bisacodyl 
(1 mg/kg), by increasing the intestinal charcoal transit ratio. The extract at doses of 150 and 300 mg/kg also reduced fecal 
retention in the colon. In normal mice, the extract at both doses, 150 and 300 mg/kg, increased fecal water content and the 
weight of intestinal contents, indicating stimulation of fluid secretion into the intestinal lumen. In conclusion, the P. nil seed 
extract exhibited significant laxative properties in a loperamide-induced constipation mouse model, providing scientific 
evidence supporting the use of this medicinal plant in the management of constipation. 
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1. Introduction 
Pharbitis nil (L.) Choisy (P. nil), belonging to 

the family Convolvulaceae, is a plant widely used 
in traditional medicine in many Asian countries. 
The seeds of this plant, also known as Pharbitidis 
Semen (Khiên ngưu tử), have been reported to 
possess purgative, laxative, diuretic, and anti-
edematous effects, and are commonly used in 
herbal medicine for relief and management of 
constipation and certain gastrointestinal disorders 
[1],[2]. According to the Vietnamese 
Pharmacopoeia V, the recommended dose of P. 
nil seeds is 4  8 g of crude drug per day in 
herbal formulations used to support the 
management of constipation [2]. 

Phytochemical studies have shown that the P. 
nil seeds contain various bioactive compounds, 
among which resin glycosides (Pharbitin) are 
considered the main constituents responsible for the 
laxative activity of the plant. These compounds are 
capable of stimulating intestinal motility and 
increasing fluid secretion into the intestinal lumen, 
thereby facilitating fecal excretion [3],[4]. In 
addition, several studies have reported other 

biological activities of this medicinal plant, 
including anti-inflammatory, antioxidant, and other 
pharmacological effects [5],[6]. 

P. nil seeds have long been used in traditional 
medicine. To provide further scientific evidence 
regarding the safety and pharmacological effects 
of their extract, the present study investigated the 
acute oral toxicity and laxative activities of P. nil 
seed extract in experimental models. The study 
results might provide scientific evidence to 
support the use and development of medicinal 
products derived from this medicinal material for 
the management of constipation. 

2. Materials and methods 
2.1. Materials  
The P. nil seed extract is derived from our 

previous report [7]. Briefly, P. nil seed powder 
was extracted with 70% ethanol (1:2, w/v) for 48 
h at room temperature to get the P. nil seed 
extract. The extract has a moisture content of 
11.45% and an extraction yield of 13.18%. The 
extract was stored at 2-8°C and dissolved in 
distilled water for dose preparation.  

The tested doses of the extract (75, 150, and 

mailto:hado.vdl@nimm.org.vn


114  Journal of Medicinal Materials, 2026, Vol. 31, No. 1+2 (Special Issue) 

300 mg/kg) were selected based on our previous 
report [7], which were converted from the 
recommended human herbal dosage according to 
the monograph on P. nil seeds in the Vietnamese 
Pharmacopoeia V. 

2.2. Animals 
Swiss albino mice of both sexes (18  24 g), 

collected from the National Institute of Hygiene 
and Epidemiology, were used to study acute oral 
toxicity. ICR male mice (22  25 g), collected 
from the Biotechnology Center of Ho Chi Minh 
City, were used to study the laxative effect. The 
animals were acclimatized under laboratory 
conditions (relative humidity of 50–60%, 
temperature 25°C, and 12-h light-dark cycles) 
with free access to food and water for 7 days 
prior to the experiments. All experimental 
procedures involving animals were reviewed and 
approved by the Institutional Animal Ethics 
Committee of the National Institute of Medicinal 
Materials, Hanoi, Vietnam (Ref: 03/2024-
HĐTVĐĐTĐV). 

2.3. Acute oral toxicity test 
Mice (n=10) were fasted overnight prior to 

oral administration of the extract at different 
concentrations via a blunt-tipped gavage needle. 
After administration of the extract, the animals 
were provided with food and water ad libitum. 
The mice were observed for behavioral changes, 
physical activity, food and water intake, 
excretion, and mortality for 10 days. If any 
animals died, a necropsy was performed to assess 
gross pathological changes [8-10]. The LD50 
value was subsequently calculated using the 
Karber-Behrens formula: 

Log(LD50) = Log(LD100) -  
∑ (ௗ ௫ ௭)

௡
 

Where: Log(LD50): Dose causing death in 
50% of experimental animals, Log(LD100): Dose 
causing death in 100% of experimental animals, 
d: Difference between two consecutive doses 
((Log(Di+1) – Log(Di)), z: Mean number of dead 
animals between two consecutive doses, n: 
Number of animals per group. 

2.4. Evaluating the laxative effect of the 
extract in loperamide-induced constipated mice 

The experiment was conducted for 5 days. On 
the day before the experiment, mice were fasted 
overnight with free access to water to determine 
their baseline body weight. To establish a reliable 
experimental constipation model, mice were 

orally administered loperamide (Nadyphar 
Pharmaceutical Joint Stock Company, Vietnam) 
at a dose of 10 mg/kg once daily for 5 days 
(except for the normal control group). This 
specific dose and duration were selected based on 
established protocols from previous 
pharmacological studies [11]. At this regimen, 
loperamide effectively binds to peripheral µ-
opioid receptors to inhibit intestinal peristalsis 
and reduce fluid secretion, thereby inducing a 
stable and reproducible constipated state 
without causing severe systemic toxicity. One 
hour later, the mice were orally given the 
reference drug [12],[13] or the extract at doses 
of 75, 150, and 300 mg/kg. Before drug 
administration on day 5, mice were 
individually placed in metabolic cages and 
fasted overnight with free access to water. 
Fecal samples were collected during the first 
12 hours (every 2 h) and during the following 
12 hrs (mice were allowed normal feeding 
during the first 12 hours of fecal collection) 
[14]. The feces collected during the first 12 hrs 
were weighed and then dried in an oven at 
50°C for 60 min. The body weight of the mice 
was recorded daily throughout the experiment. 
The mice were randomly divided into the 
following experimental groups (n = 8):  

- Control group (Control): Distilled water. 
- Constipation model group (Lope): 

Loperamide 10 mg/kg. 
- Reference group (Bisa): Loperamide 10 

mg/kg + Bisacodyl (DHG Pharmaceutical Joint 
Stock Company, Vietnam) 1 mg/kg. 

- Test group 1 (BB75): Loperamide 10 mg/kg 
+ Extract 75 mg/kg. 

- Test group 2 (BB150): Loperamide 10 
mg/kg + Extract 150 mg/kg. 

- Test group 3 (BB300): Loperamide 10 
mg/kg + Extract 300 mg/kg. 

The evaluated parameters included daily body 
weight changes, food intake over 12 hrs and 
water consumption over 24 hrs. In addition, fecal 
parameters were recorded, including the number 
of fecal pellets, fecal morphology score (0: 
normal; 1: soft; 2: unformed), wet fecal weight, 
dry fecal weight, and fecal water content. Fecal 
water content (%) was calculated using the 
following formula: 

  
Fecal water content (%) = ୛ୣ୲ ୤ୣୡୟ୪ ୵ୣ୧୥୦୲ି ୈ୰୷ ୤ୣୡୟ୪ ୵ୣ୧୥୦୲

୛ୣ୲ ୤ୣୡୟ୪ ୵ୣ୧୥୦୲
 ×100. 
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2.5. Evaluating the effect of the extract on 
gastrointestinal motility in loperamide-induced 
constipated mice 

The experiment was conducted for 6 days. 
Mice were orally administered the reference drug 
or the extract once daily, 1 hr after receiving 
loperamide at a dose of 10 mg/kg. On day 5, the 
mice were fasted overnight with free access to 
water. Ten minutes after the final dose on day 6, 
mice in each group were orally administered 
activated charcoal (Nam Viet Pharmaceutical Co., 
Ltd., Vietnam) at a dose of 300 mg/kg with an 
administration volume of 10 mL/kg [15]. Twenty 
minutes after charcoal administration, the mice 
were sacrificed, and the small intestine from the 
pylorus to the cecum was removed. 

Simultaneously, the entire colon was carefully 
excised and opened longitudinally. To evaluate 
fecal retention, the number of formed fecal 
pellets remaining inside the colon was manually 
counted. Subsequently, all fecal contents within 
the colon were gently scraped, collected, and 
immediately weighed using an analytical balance 
to determine the total amount of retained feces 
(expressed in mg). The mice were divided into 
experimental groups (n = 8) similar to those 
described in the experiment above. The evaluated 
parameters included the distance traveled by 
activated charcoal in the intestine, the total 
amount of feces remaining in the colon, and the 
intestinal charcoal transit ratio, calculated as 
follows [15],[16]: 

  
Charcoal transit ratio (%) =  ୈ୧ୱ୲ୟ୬ୡୣ ୲୰ୟ୴ୣ୪ୣୢ ୠ୷ ୡ୦ୟ୰ୡ୭ୟ୪

୘୭୲ୟ୪ ୪ୣ୬୥୲୦ ୭୤ ୲୦ୣ ୱ୫ୟ୪୪ ୧୬୲ୣୱ୲୧୬ୣ
 ×100. 

 
2.6. Evaluating the effect of the extract on 

gastrointestinal fluid secretion in normal mice 
Before the experiment, mice were individually 

placed in metabolic cages and fasted overnight  
with free access to water. The mice were orally 
administered the corresponding treatments 
according to their respective groups. Fecal 
samples were collected within 4 hrs after 
administration of castor oil (SVA Naturals, India) 
or the extract and then dried at 50°C for 60 mins. 
The mice were subsequently sacrificed, and the 
intestine from the pylorus to the cecum was 
removed. The mice were divided into 
experimental groups (n = 8) as follows [16],[17]: 

- Control group (Control): Distilled water. 
- Reference group (CastO): Castor oil 10 

mL/kg. 
- Test group 1 (BB75): Extract 75 mg/kg. 
- Test group 2 (BB150): Extract 150 mg/kg. 
- Test group 3 (BB300): Extract 300 mg/kg. 
The evaluated parameters included the 

number of fecal pellets; fecal morphology (0 – 
normal; 1 – soft; 2 – unformed); intestinal weight 
before squeezing; intestinal weight after 
squeezing; weight of intestinal contents = 
(intestinal weight before squeezing – intestinal 
weight after squeezing); and fecal water content 
(%), calculated as: 

 
Fecal water content (%) = ୛ୣ୲ ୤ୣୡୟ୪ ୵ୣ୧୥୦୲ – ୈ୰୷ ୤ୣୡୟ୪ ୵ୣ୧୥୦୲

୛ୣ୲ ୤ୣୡୟ୪ ୵ୣ୧୥୦୲
 ×100. 

 
2.7. Data analysis 
Data were compiled and processed using 

Microsoft Excel 2016. Statistical analysis was 
performed using GraphPad Prism (8.0.2, Inc., La 
Jolla, CA, USA). Data were checked for 
normality using Anderson-Darling and Shapiro-
Wilk tests. Data were compared using one-way 
ANOVA, followed by Tukey’s post-test for 
variance homogeneity and Dunnett’s post-test for 
variance heterogeneity. Results are presented as 
Mean ± SD (Standard Deviation) in the case of a 
normal distribution. Data were compared using 
Kruskal-Wallis followed by Dunn’s post-test, and 
results are presented as Median ± Interquartile 
Range in the case of a non-normal distribution. 

Differences were considered statistically 
significant when p ≤ 0.05. Express statistical 
differences as follows: ns with p > 0.05, * with p 
< 0.05, ** with p < 0.01, *** with p < 0.001, and 
**** with p < 0.0001. 

3. Results 
3.1. Acute oral toxicity of P. nil seed extract 
After the preliminary test, a total of six dose 

levels were used in the main experiment. The 
minimum dose causing 100% mortality (LD100) was 
determined to be 6.1 g/kg, while the maximum dose 
that caused no mortality (LD0) was 2.0 g/kg. Based 
on the determined LD0 and LD100 values, the LD50 
was calculated using the Karber-Behrens formula, 
yielding a value of 3.96 g/kg. 
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Table 1. Results of the acute oral toxicity test of the P. nil seed extract 

Group Dose (g/kg) n Number of dead mice Mortality rate (%) 
I 2.0 10 0 0 
II 2.5 10 1 10 
III 3.2 10 1 10 
IV 4.0 10 4 40 
V 4.9 10 9 90 
VI 6.1 10 10 100 

 
Abnormal signs observed after administration 

of the P. nil extract included loose or watery 
stools occurring approximately 1.5 to 4 hours 
after dosing. These symptoms usually resolved 
within 24 hrs at all tested dose levels. No gross 

abnormalities were observed in internal organs, 
including the heart, liver, kidneys, lungs, spleen, 
and intestines. 

3.2. Laxative effect of P. nil seed extract in 
loperamide-induced constipated mice 

Table 2. Effects of P. nil seed extract on body weight, water intake, and food consumption in mice 

Group Body weight Day 
1 [A] (g) 

Body weight Day 
6 [B] (g) 

Weight change [B – 
A] (g) 

Water intake 
(24h, mL) 

Food intake 
(12h, g) 

Control 22.46 ± 1.26 20.29 ± 0.75ns -2.18 ± 0.77ns 6.31 ± 1.03* 2.22 ± 0.51ns 

Lope 22.85 ± 2.37 21.05 ± 2.43 -1.80 ± 1.05 8.78 ± 1.70 2.82 ± 0.58 
Bisa 22.70 ± 2.54 20.16 ± 1.49ns -2.54 ± 1.64ns 6.25 ± 1.85* 2.03 ± 0.64ns 

BB75 18.94 ± 6.33 16.94 ± 6.51ns -1.79 ± 0.52ns 5.06 ± 0.91*** 1.51 ± 0.55*** 

BB150 20.56 ± 1.59 18.59 ± 1.57ns -1.98 ± 0.45ns 5.66 ± 1.81** 1.99 ± 0.45ns 

BB300 22.01 ± 1.82 19.64 ± 1.52ns -2.38 ± 1.37ns 5.75 ± 1.73** 2.12 ± 0.73ns 

Statistical symbols indicate comparisons with the constipation model group (Lope) using Tukey’s test. 
 

The results in Table 2 showed no statistically 
significant differences in the initial body weight 
of mice (Day 1) among the experimental groups 
(p > 0.05). After 6 days of treatment, there were 
also no statistically significant differences in 
body weight between the constipation model 
group and the groups treated with P. nil seed 
extract at different doses or the reference drug 
group (p > 0.05). Similarly, the changes in body 
weight during the experimental period did not 
differ significantly among the groups (p > 0.05). 
However, the 24-hour water intake in the 
constipation model group was significantly 

higher than that in the control group (p < 0.05). 
In contrast, mice treated with P. nil seed extract 
(75, 150, and 300 mg/kg) and the reference drug 
showed significantly lower water intake 
compared with the constipation model group (p < 
0.05). Regarding food intake over 12 hrs, no 
statistically significant differences were observed 
between the constipation model group and the 
groups treated with the extract at doses of 150 and 
300 mg/kg or the reference drug (p > 0.05). 
However, the group treated with 75 mg/kg extract 
showed significantly lower food intake compared 
with the constipation model group (p < 0.001). 

Table 3. Effects of P. nil seed extract on fecal parameters 

Group Wet fecal weight 
(12h, g) 

Dry fecal weight 
(12h, g) 

Fecal water 
content (%) 

Fecal pellets 
numbers (12h) 

Fecal 
morphology 
score (12h) 

Control 1.35 ± 0.87ns 0.66 ± 0.43ns 50.71 ± 6.43* 47.25 ± 7.05* 1 (1; 1)ns 

Lope 1.14 ± 0.71 0.66 ± 0.39 40.81 ± 4.89 35.25 ± 6.36 0.5 (0; 1) 
Bisa 0.77 ± 0.57ns 0.36 ± 0.28ns 53.81 ± 5.31** 32.88 ± 8.36ns 1 (0; 1)ns 

BB75 0.44 ± 0.30ns 0.23 ± 0.16ns 45.19 ± 7.57ns 22.38 ± 5.42* 1 (0; 1)ns 

BB150 1.10 ± 0.76ns 0.45 ± 0.31ns 58.05 ± 8.16**** 30.88 ± 9.31ns 1 (0; 1)ns 

BB300 1.04 ± 0.85ns 0.49 ± 0.41ns 52.62 ± 6.41* 40.50 ± 9.67ns 1 (1; 1.75)ns 

Statistical symbols indicate comparisons with the constipation model group (Lope) using Tukey’s test, while the Dunn’s 
test was used for fecal morphology score. 
 

The results in Table 3 showed that there were 
no statistically significant differences in wet or 

dry fecal weight after 12 hrs between the control 
group and the constipation model group, as well 
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as between the constipation model group and the 
groups treated with P. nil seed extract at different 
doses or the reference drug (p > 0.05). The fecal 
water content in the constipation model group 
was significantly lower than that in the control 
group (p < 0.05). In contrast, the groups treated 
with the extract at doses of 150 and 300 mg/kg, 
as well as the bisacodyl group, showed 
significantly higher fecal water content compared 
with the constipation model group (p < 0.05), 
while the 75 mg/kg extract group showed no 
significant difference compared with the 
constipation model group (p > 0.05). The extract 
at doses of 150 and 300 mg/kg increased fecal 
water content by approximately 12  18% 
compared with the constipation model group, 
showing an effect comparable to that of bisacodyl 
(1 mg/kg). The total number of fecal pellets 

within 12 hrs in the constipation model group 
was significantly lower than that in the control 
group (p < 0.05). No statistically significant 
differences were observed between the 
constipation model group and the groups treated 
with 150 and 300 mg/kg extract or the reference 
drug (p > 0.05). However, the BB75 group 
showed a significantly lower number of fecal 
pellets compared with the constipation model 
group (p < 0.05) (Fig. 1). The fecal morphology 
score after 12 hrs showed no statistically 
significant differences between the control group 
and the constipation model group, nor between 
the constipation model group and the treated 
groups (p > 0.05), although a trend toward higher 
scores was observed in the normal control and 
treatment groups compared with the constipation 
model group. 

 

 
 

Fig. 1. Number of fecal pellets in mice after 12 hours 
 

3.3. Effects of P. nil seed extract on gastrointestinal motility in loperamide-induced 
constipated mice 

Table 4. Effects of P. nil seed extract on gastrointestinal motility 

Group Small intestine 
length (cm) 

Charcoal transit 
distance (cm) 

Charcoal transit 
ratio (%) 

Number of fecal 
pellets remaining in 

colon 

Amount of feces 
remaining in colon 

(mg) 
Control 45.31 ± 7.26 29.88 ± 5.98**** 65.86 ± 6.47* 3.75 ± 0.89* 73.66 ± 13.28* 

Lope 49.63 ± 5.07 14.81 ± 4.60 29.37 ± 6.38 5.13 ± 0.83 100.83 ± 13.57 
Bisa 49.81 ± 6.41 21.13 ± 5.22* 42.55 ± 10.17* 3.75 ± 0.71* 69.78 ± 21.67** 

BB75 49.81 ± 4.88 14.75 ± 3.75ns 29.74 ± 7.22ns 3.63 ± 0.52** 53.35 ± 14.83**** 

BB150 45.06 ± 3.95 16.25 ± 3.37ns 36.10 ± 7.06ns 2.38 ± 0.92**** 37.83 ± 13.11**** 

BB300 46.81 ± 5.58 19.63 ± 4.33* 41.90 ± 7.38* 2.13 ± 0.99**** 35.09 ± 23.56**** 

Statistical symbols indicate comparisons with the constipation model group (Lope) using Tukey’s test.  
 

The results in Table 4 showed that there were 
no statistically significant differences in the 

length of the small intestine among the 
experimental groups (p > 0.05). The charcoal 
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transit distance in the constipation model group 
was significantly lower than that in the control 
group (p < 0.05). In contrast, the BB300 group 
and the bisacodyl group showed significantly 
higher charcoal transit distances compared with 
the constipation model group (p < 0.05), whereas 
the groups treated with 75 and 150 mg/kg extract 
did not show significant differences compared 
with the constipation model group (p > 0.05). 
Similarly, the charcoal transit ratio in the 
constipation model group was significantly lower 
than that in the control group (p < 0.05). At the 
dose of 300 mg/kg, the extract enhanced 
intestinal motility by approximately 11% 
compared with the constipation model group, an 
effect comparable to bisacodyl (1 mg/kg); 
correspondingly, the BB300 and bisacodyl 

groups exhibited significantly higher charcoal 
transit ratios than the constipation model group 
(p < 0.05), whereas the BB75 and BB150 
groups showed no statistically significant 
differences (p > 0.05) (Fig. 2). The number of 
fecal pellets and the fecal content remaining in 
the colon were significantly higher in the 
constipation model group than in the control 
group (p < 0.05). Treatment with P. nil seed 
extract at different doses and bisacodyl 
significantly reduced these parameters 
compared with the constipation model group (p 
< 0.05). Notably, the extract at doses of 150 
and 300 mg/kg increased defecation frequency 
by approximately 62  65% relative to the 
constipation model group, showing a stronger 
effect than bisacodyl (1 mg/kg). 

 

 
Fig. 2. Representative image showing the gastrointestinal transit of activated charcoal along the small intestine used to 

determine the charcoal transit distance and transit ratio in mice 
 

3.4. Effects of P. nil seed extract on gastrointestinal secretion in normal mice 
Table 5. Effects of P. nil seed extract on gastrointestinal secretion 

Group Number of fecal 
pellets (4h) 

Fecal 
morphology 

score 

Wet fecal 
weight (g) 

Dry fecal 
weight (g) 

Fecal water 
content (%) 

Intestinal 
weight before 
squeezing (g) 

Intestinal 
weight after 
squeezing (g) 

Intestinal 
content 

weight (g) 
Control 5.17 ± 1.17 0 (0; 1) 0.10 ± 0.03 0.07 ± 0.02 36.15 ± 3.96 1.49 ± 0.23 0.96 ± 0.28 0.54 ± 0.31 

CastO 7.00 ± 2.68ns 1 (0.75; 2)ns 0.35 ± 0.05**** 0.10 ± 0.04ns 70.30 ± 8.14**** 2.09 ± 0.32* 1.16 ± 0.11ns 0.94 ± 0.32* 

BB75 3.67 ± 2.73ns 1 (0.75; 1.25)ns 0.07 ± 0.05ns 0.04 ± 0.03ns 46.21 ± 10.89ns 1.95 ± 0.34ns 1.12 ± 0.25ns 0.83 ± 0.15ns 

BB150 5.33 ± 2.34ns 1 (0; 2)ns 0.15 ± 0.06ns 0.07 ± 0.04ns 55.19 ± 8.75** 2.20 ± 0.29** 1.24 ± 0.27ns 0.95 ± 0.20* 

BB300 6.33 ± 1.75ns 1.5 (0.75; 2)ns 0.19 ± 0.07ns 0.06 ± 0.03ns 66.21 ± 4.28**** 2.37 ± 0.38*** 1.24 ± 0.28ns 1.13 ± 0.11** 

Statistical symbols indicate comparisons with the control group (Control) using Tukey’s test, while the Dunn’s test was 
used for fecal morphology scores.  
 

The results in Table 5 showed that there were 
no statistically significant differences in the 
number of fecal pellets within 4 hours between 
the control group and the groups treated with P. 

nil seed extract at different doses (p > 0.05). The 
number of fecal pellets in the castor oil group and 
the BB300 group tended to be higher than that in 
the control group; however, the differences were 
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not statistically significant (p > 0.05) (Fig. 3). 
The fecal morphology scores in the extract-
treated groups and the reference group were 
higher than those in the control group, but the 
differences were not statistically significant (p > 
0.05). Similarly, there were no statistically 
significant differences in wet or dry fecal weight 
between the control group and the experimental 
groups (p > 0.05). However, the fecal water 
content in the groups treated with 150 and 300 
mg/kg extract, as well as in the castor oil group, 
was significantly higher than that in the control 
group (p < 0.05). The BB75 group also showed a 
higher fecal water content than the control group, 
but the difference was not statistically significant 
(p > 0.05). The intestinal weight before 

squeezing in the BB150, BB300, and castor oil 
groups was significantly higher than that in the 
control group (p < 0.05), whereas the BB75 
group showed no significant difference (p > 0.05). 
The intestinal weight after squeezing did not 
differ significantly between the control group and 
the experimental groups (p > 0.05). In contrast, 
the intestinal content weight in the BB150, 
BB300, and castor oil groups was significantly 
higher than that in the control group (p < 0.05), 
representing an increase of approximately 75  
109% compared with the control group and 
demonstrating an effect similar to that of the 
reference control (castor oil), while the BB75 
group showed no statistically significant 
difference (p > 0.05). 

 

 
Fig. 3. Fecal morphology of mice within 4 hours 

 
4. Discussion 
The results of this study showed that the oral 

LD50 of the P. nil seed extract in white mice was 
3.96 g/kg, indicating low acute toxicity. 
According to the toxicity classification proposed 
by Hodge and Sterner, substances with an oral 
LD50 ranging from 0.5 to 5 g/kg are categorized 
as having low toxicity [18]. Therefore, the P. nil 
seed extract evaluated in this study can be 
considered to have a relatively safe level when 
administered orally. Compared with the 
traditional medicinal dosage, P. nil seeds are 
commonly used at a dose of 4  8 g of crude drug 
per day for adults according to the Vietnamese 
Pharmacopoeia V [2]. When converted to the 
equivalent dose in mice using the body surface 
area conversion factor, this corresponds to 
approximately 127  254 mg/kg [8]. Thus, the 
LD50 value (3.96 g/kg) is about 15.6 times higher 
than the maximum experimental dose, indicating 
a relatively wide safety margin between the 
therapeutic dose and the acute toxic dose. This 
finding is consistent with the long-standing use 
of this medicinal plant in traditional medicine as 
a purgative and laxative agent. 

These findings are also consistent with several 
previous studies on Pharbitidis Semen. 
Pharmacological studies have shown that the 

major active constituents of this medicinal 
material are resin glycosides (pharbitin), which 
possess strong biological activity but exhibit 
relatively low acute toxicity when administered 
orally at therapeutic doses. According to the 
study by Ono (2017), resin glycosides isolated 
from plants of the Convolvulaceae family can 
stimulate intestinal motility and increase 
intestinal fluid secretion, while generally causing 
minimal systemic toxicity when used at 
appropriate doses [4]. An interesting observation 
in this study was that, at higher doses, mice 
exhibited loose or watery stools within 1.5  4 
hrs after administration, with recovery occurring 
after approximately 24 hours. This phenomenon 
is consistent with the pharmacological 
characteristics of resin glycosides, which are 
known to stimulate the intestinal mucosa and 
increase intestinal fluid secretion, thereby 
producing purgative or laxative effects [3]. 
Therefore, these manifestations are more likely 
related to the pharmacological activity of the 
extract rather than true toxic effects. In addition, 
no gross pathological alterations were observed 
in major internal organs, including the liver, 
kidneys, heart, lungs, and spleen, suggesting that 
the P. nil seed extract did not cause significant 
acute toxicity to target organs under the 
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experimental conditions. However, it should be 
noted that acute toxicity studies only reflect short-
term effects. Therefore, further investigations on 
subacute and chronic toxicity are necessary to 
provide a more comprehensive evaluation of the 
safety profile of this medicinal plant. 

In the present study, a loperamide-induced 
constipation model was used to evaluate the 
laxative effect of P. nil seed extract. Loperamide 
is a peripheral µ-opioid receptor agonist that can 
inhibit intestinal motility, prolong fecal retention 
time in the colon, and reduce intestinal fluid 
secretion, thereby inducing experimental 
constipation. Consequently, this model is widely 
used in studies evaluating laxative agents 
[13],[14],[15]. A noteworthy physiological 
response observed in our loperamide-induced 
constipation model was the apparent paradox 
between water intake and fecal water content. 
Although the constipation model group 
consumed significantly more water than the 
control group (Table 2), their fecal water content 
remained significantly lower (Table 3). This 
phenomenon can be fundamentally explained by 
the pharmacological action of loperamide. By 
agonizing peripheral µ-opioid receptors, 
loperamide profoundly inhibits intestinal fluid 
secretion and peristalsis. This prolongs colonic 
transit time, maximizing water reabsorption and 
resulting in dry, hard feces. The significant 
increase in water intake is likely a systemic 
compensatory mechanism; the animals drink 
more to compensate for the localized lack of 
luminal fluid and the difficulty in passing hard 
stools. However, because loperamide effectively 
blocks the secretory pathways into the gut lumen, 
the excess ingested water is absorbed 
systemically and excreted via the kidneys rather 
than hydrating the fecal mass. This observation 
strongly validates the successful establishment 
and robustness of the experimental constipation 
model used in this study. The results showed that 
the P. nil seed extract at doses of 150 and 300 
mg/kg significantly increased fecal water content 
compared with the constipation model group. In 
addition, at the dose of 300 mg/kg, the extract 
also significantly increased the intestinal charcoal 
transit ratio and reduced fecal retention in the 
colon. These findings indicate that the extract can 
improve gastrointestinal motility and promote 
fecal excretion, thereby exhibiting a clear 
laxative effect. These results are consistent with 
several previous studies on medicinal plants with 
laxative activity. A study by Wintola et al. (2010) 

using a loperamide-induced constipation mouse 
model demonstrated that Aloe ferox extract 
significantly increased fecal water content and 
improved intestinal motility, showing a 
mechanism similar to that observed in the present 
study [13]. In addition, Lim et al. (2019) reported 
that fermented barley extract could enhance 
gastrointestinal transit and improve loperamide-
induced constipation [14]. An interesting and 
noteworthy observation from our data is that the 
low-dose group (BB75) exhibited a significantly 
lower number of fecal pellets compared to the 
loperamide-induced constipation model group 
(Lope). This seemingly paradoxical result could 
be attributed to several intersecting 
pharmacological and physiological factors. 
Firstly, as shown in Table 2, mice in the BB75 
group consumed significantly less food compared 
to the Lope group (p < 0.001). A reduction in 
food intake directly limits fecal mass formation, 
resulting in fewer fecal pellets. Secondly, at the 
dose of 75 mg/kg, the concentration of the 
primary laxative constituents, such as resin 
glycosides, might be sub-therapeutic and 
insufficient to overcome the potent µ-opioid 
receptor agonism of loperamide. Furthermore, P. 
nil seeds are known to contain various 
polyphenols. It is hypothesized that at low doses, 
the mildly astringent properties of certain 
polyphenols might manifest before the strong 
purgative effect of resin glycosides reaches its 
therapeutic threshold at higher doses (150 and 
300 mg/kg). Furthermore, visual observation of 
the fecal morphology (Fig. 1) in the BB75 group 
reveals bulkier, aggregated fecal masses rather 
than distinct pellets. This physical impaction is 
consistent with prolonged colonic retention and 
delayed transit time, allowing the limited fecal 
matter to coalesce into larger, drier clumps due to 
the unresolved loperamide-induced stasis. This 
suggests a potential biphasic dose-response 
relationship and strongly highlights the necessity 
of dosage optimization when utilizing this herbal 
extract in clinical practice. 

The laxative mechanism of P. nil seeds is 
believed to be mainly associated with resin 
glycosides (pharbitin). These compounds can 
stimulate the intestinal mucosa, increase 
secretion of water and electrolytes into the 
intestinal lumen, and enhance gastrointestinal 
smooth muscle contractions, thereby softening 
stools and promoting intestinal motility. An in 
vitro study by Zhou et al. (2022) demonstrated 
that pharbitin could affect the contractile tone of 
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the colon and ileum, providing further evidence 
for the laxative activity of this medicinal plant [3]. 
However, in the present study, the tested extract 
was not directly characterized for pharbitin by 
TLC, HPLC, or other dedicated analytical 
methods. These should be considered for future 
research to obtain more convincing conclusions 
about the link between pharbitin and laxative 
effect. In this study, the 70% ethanol extraction 
solvent was selected for its intermediate polarity, 
which is optimal for recovering a broad spectrum 
of bioactive compounds, including the primary 
purgative resin glycosides (pharbitin) and various 
polyphenols. Furthermore, this solvent is safe, 
easily recoverable, and suitable for subsequent 
pharmacological and formulation studies.  

To ensure the reproducibility and quality of 
the extract, chlorogenic acid (CGA) and 
isochlorogenic acid A (ICGA) were employed as 
chemical markers, as resin glycosides possess 
complex structures that present challenges for 
routine quantification. Quantitative analysis using 
the HPLC-DAD method developed in our 
previous study confirmed that the extract batch 
contained 1.20 ± 0.04% of chlorogenic acid and 
0.65 ±  0.01% of isochlorogenic acid A. These 
compounds not only serve as reliable markers for 
standardization but also support the extract’s 
biological profile through antioxidant 
mechanisms and protection of the intestinal 
mucosa. Moreover, the results obtained in normal 
mice demonstrated that the extract at doses of 
150 and 300 mg/kg significantly increased both 
fecal water content and intestinal content weight, 
indicating a strong capacity to stimulate fluid 
secretion into the intestinal lumen. To validate 
this secretory assay, castor oil was employed as a 
positive control. Upon oral administration, castor 
oil is rapidly hydrolyzed by intestinal lipases into 
its active metabolite, ricinoleic acid. This 
compound acts as a potent mucosal irritant that 
alters epithelial permeability and triggers a 
massive net secretion of water and electrolytes 
into the gut lumen while inhibiting their 
reabsorption [19]. Consistent with this well-
established mechanism, the castor oil group in 
our study exhibited profound increases in luminal 
fluid accumulation. The comparable secretory 
responses observed in the P. nil extract-treated 
groups strongly suggest that the extract exerts its 
laxative efficacy through a similar mechanism of 
enhancing intestinal fluid secretion. This 
mechanism is similar to that of stimulant 
laxatives, such as bisacodyl, which act by 

enhancing intestinal secretion and stimulating 
intestinal motility [20].  

Beyond the direct mucosal stimulation by 
resin glycosides, the laxative efficacy of P. nil 
seed extract may involve broader metabolic and 
neurogastroenterological pathways. Recent 
evidence highlights that loperamide-induced 
constipation is strongly associated with bile acid 
dysregulation, characterized by the excessive 
accumulation of bile acids in the liver and a 
consequent reduction in their fecal excretion [21]. 
Since luminal bile acids are potent physiological 
stimulants for colonic secretion and motility, 
enhancing their excretion is a key mechanism for 
resolving constipation. Furthermore, another 
crucial mechanism underlying intestinal motility 
involves the 5-hydroxytryptamine (5-HT) 
signaling pathway. Constipation typically 
disrupts this pathway, significantly increasing 5-
HT levels in the serum while drastically 
decreasing them in the intestinal tissue, thereby 
impeding the peristaltic reflex [22]. The 
significant improvements in gastrointestinal 
transit and fluid secretion observed in our extract-
treated mice (BB150 and BB300) strongly 
suggest that P. nil seeds might exert regulatory 
effects on the enteric nervous system, potentially 
by restoring intestinal 5-HT synthesis and 
promoting bile acid excretion into the colon.  

At the tissue level, the histological integrity of 
the colon mucosa is a primary determinant of 
normal bowel function. In loperamide-induced 
models, prolonged fecal impaction structurally 
alters the colonic mucosa and reduces mucin 
production, leading to the evident presence of 
hard, dry fecal pellet remnants compacted within 
the colon lumen [14]. In our study, the profound 
reduction in both the number and mass of 
retained feces in the colon following P. nil 
extract administration (Table 4) indicates its high 
efficacy in clearing these luminal remnants. 
While the current findings clearly demonstrate 
physiological improvements in transit and fluid 
secretion, subsequent histological and 
morphometric observations of the colon mucosa, 
such as quantifying goblet cells and mucin layer 
thickness, will provide deeper structural insights 
into how the extract protects the intestinal barrier 
against impaction-induced damage. 

Overall, the findings of this study are 
consistent with previously published 
pharmacological data on P. nil seeds, further 
supporting the scientific basis for the traditional 
use of this medicinal plant in the management of 
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constipation. However, to better clarify the 
mechanism of action, future studies should focus 
on the isolation of active compounds and the 
evaluation of their effects on the enteric nervous 
system as well as intestinal water and electrolyte 
transport pathways. 

5. Conclusions 
The 70% ethanol extract of P. nil seeds has 

acute oral toxicity in Swiss albino mice, with an 
LD50 value of 3.96 g/kg. Pharmacologically, the 
extract exerts significant laxative and ameliorative 
effects against loperamide-induced constipation. 
These therapeutic benefits are primarily mediated 
by stimulating intestinal fluid secretion and 

enhancing gastrointestinal motility, which 
effectively relieve fecal impaction. Overall, these 
findings provide robust scientific validation for the 
traditional use of P. nil seeds in the prevention and 
management of constipation, highlighting its 
promising potential for development into 
standardized herbal therapeutics. 
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