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Abstract  Background and Objectives: L-carnitine 
(LC), a critical component in producing cellular energy and 
the catabolism of fatty acids across various species 
including mammals, plants, and specific bacteria, is 
recognized for its anti-inflammatory and antioxidant 
activities. The primary goal of this investigation was to 
examine the potential of L-carnitine-L-tartrate (LCLT) as a 
supplement in treating hemorrhoids by using the Jatropha 
oil-induced hemorrhoid model. Materials and Methods: 
LCLT was sourced from Sigma Aldrich, USA. 
Hemorrhoids were experimentally induced in the anorectal 
regions of rats by applying Jatropha oil. The rats were 
subsequently administered LCLT (300 mg/kg, p.o and 500 
mg/kg, p.o) along with Pilex granules (400 mg/kg, p.o) as a 
reference treatment, for 10 days. On the final day of 
treatment, anti-hemorrhoidal efficacy was assessed by 
measuring body weight, severity score, rectoanal 
coefficient (RAC), and conducting histopathological 
analysis of anorectal tissue. Results: LCLT 
supplementation resulted in a significant increase in body 
weight, decreased severity scores, and reduced rectoanal 
coefficient. Histopathological analysis further revealed a 
substantial decrease in inflammatory responses. 
Conclusion: The findings suggest that LCLT, likely 
through the action of carnitine, exhibits significant 
anti-inflammatory and antioxidant effects, making it a 
promising supplementary treatment for hemorrhoids. 

Keywords  L-carnitine-L-tartrate, Jatropha Oil, 
Anti-Inflammatory, Antioxidant, Anti-Hemorrhoidal 

Activity 

1. Introduction
Hemorrhoids are identified as the most prevalent 

anorectal disorder, with prevalence rates ranging from 
4.4% to 36.4%, and are more common in individuals aged 
45 to 65 years [1,2]. The pathophysiology of hemorrhoids 
involves alterations in the vascular structures of the anal 
canal, including changes in connective tissues, smooth 
muscle, and blood vessels [3,4]. The recto-anal cushions, 
which are essential for the unobstructed passage of stool, 
become pathological when inflamed, swollen, or displaced, 
leading to hemorrhoid formation [5,6]. 

The condition often arises from increased pressure in the 
pelvic and rectal regions, causing abnormal dilation and 
distortion of veins, resulting in blood leakage and rectal 
bleeding [7]. Common manifestations include bleeding, 
prolapse, edema, and pain, significantly impacting the 
quality of life [8]. Risk factors contributing to hemorrhoid 
pathogenesis include diarrhea, constipation, pregnancy, 
obesity, alcohol consumption, chronic straining, a 
low-fiber diet, aging, and a sedentary lifestyle [7]. 

Research indicates that the incidence of hemorrhoids is 
0.36% in India and 3.82% in the United States, with a 
global prevalence affecting 36% to 40% of the population 
in both industrialized and developing countries [5,9]. 
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Management options for hemorrhoids include infrared 
photocoagulation, hemorrhoidectomy, cryotherapy, 
sclerotherapy, rubber band ligation, and laser treatment, 
each with associated side effects [1,10]. 

Hemorrhoids are associated with oxidative stress, and 
evidence suggests that free radicals play a role in their 
development [11]. Antioxidants, which neutralize free 
radicals, are thus of significant interest for their potential in 
managing hemorrhoids while minimizing adverse effects 
[12]. 

L-carnitine L-tartrate (LCLT) is a nutritional compound 
with potential health benefits [13], particularly in 
enhancing recovery and fat metabolism across various 
organisms including mammals, plants, and certain bacteria. 
LCLT is a salt formed from L-carnitine and L-tartaric acid 
and serves as a principal source of L-carnitine [14]. 
Pharmacological investigations have demonstrated that 
LCLT possesses anti-inflammatory, antioxidant, 
anti-wasting, anti-cancer, and anti-diabetic properties [15]. 
Recent scientific evaluations of LCLT's properties indicate 
its antioxidant and anti-inflammatory effects. 

L-carnitine L-tartrate (LCLT) may offers potential 
benefits for hemorrhoid patients through various 
mechanisms[13]. It increases fibulin levels to protect the 
anal cushion, reduces matrix metalloproteinases (MMPs) 
to prevent tissue damage, inhibits inducible nitric oxide 
synthase (iNOS) to alleviate varicose veins, and suppresses 
angiogenesis to slow the progression of hemorrhoids[2,6]. 
Consequently, this study assessed LCLT’s potential in 
mitigating hemorrhoids, induced in rats using Jatropha oil, 
through its anti-inflammatory and antioxidant 
mechanisms. 

2. Materials and Methods 

2.1. Drug and Chemicals 

L-carnitine L-tartrate (LCLT) was obtained from Sigma 
Aldrich, USA. Other chemicals of analytical grade utilized 
in the experiments were sourced from Merck Specialities 
Pvt. Ltd., Mumbai, India. The reference standard, Pilex 
granules, was procured from a retail pharmacy. All 
analytical measurements were conducted using a 
UV-visible spectrophotometer (UV-1800 Shimadzu). 

2.2. Experimental Animals 

The National Institute of Biosciences Pvt. Ltd. supplied 
Wistar albino rats, each weighing between 180-200 gm, 
irrespective of sex. The animals were housed in groups of 
six within polypropylene cages, and maintained under a 
controlled 12-hour light/dark cycle, ambient temperature, 
and relative humidity. All animals were provided with 
standard laboratory rat chow and water ad libitum. A 
one-week acclimatization period was allowed before the 
commencement of experimental procedures. The study 

protocols received approval from the IAEC of the college 
(Protocol no. DYPCOP/IAEC/2023/14/02) and were 
conducted in strict adherence to the guidelines established 
by the CPCSEA. 

2.3. Anti-Hemorrhoid Activity 

2.3.1. Induction of Hemorrhoids 
To induce hemorrhoids, rats that had fasted for the 

whole night were given jatropha oil in their anuses, except 
the normal control group for 5 days to develop 
hemorrhoids. Each rat was rendered immobile in a 
restrainer for each of the 5 days of induction. A rat's anus 
was punctured (approximately 20 mm deep) using sterile 
cotton swabs (4 mm in diameter), and 100 µL of jatropha 
oil was then soaked in the perforated area. The 60 seconds, 
were spent with the swabs in place. After being released 
from their restrainer, the animals were returned to their 
cages. After the application of jatropha oil, rats resulted in 
the linear development of hemorrhoids which was 
indicated by the edema at the anorectal region. Relevant 
treatment was administered to each group as designated 
once daily for 5 days following the induction period of 5 
days[16]. 

2.3.2. Grouping of Animals 
After 5 days of induction, hemorrhoids were induced in 

all animals. Afterward, the animals were split into five 
groups: Group 1 was the normal control (NC) group, and 
they were given distilled water. Group 2 was given distilled 
water as the hemorrhoid-induced induction control (IC) 
group. Group 3 received Pilex granules (400 mg/kg, p.o) as 
the reference standard group, while Groups 4 and 5 
received LCLT (300 and 500 mg/kg, p.o) as treatment 
groups. The rats received LCLT once daily for 5 successive 
days. 

2.3.3. Body Weight of Rats 
Hemorrhoids directly affect the food consumption of rats 

which may lead to a decrease in body weight of rats, while 
depression is often accompanied by weight loss. Hence 
there is a need to record changes in the body weight of rats. 
For that, on purpose record the body weight of the rat 
before the initiation of the study (Day 0), and at the end of 
the study (Day 10) [16]. 

2.3.4. Hemorrhoidal Parameters 

1. Severity score: 
On the 10th day, the degree of inflammation in the 

anorectal region was assessed as per the method described 
by Azeemuddin [7]. Take a transverse section of anorectal 
tissue, 1 hour following the appropriate treatment. Tissues 
were mounted on white paper and then the macroscopic 
severity scoring was done. 

2. Estimation of rectoanal coefficient: 
Rats' anorectal tissues were weighed, and the results 

were compared to the rats' body weights to calculate the 
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recto-anal coefficient (RAC). The following formula was 
then used to determine the RAC [7]. 

RAC = Weight of recto-anal tissue (mg)/Body weight 
(gm). 

2.3.5. Histopathological Studies 
On the 10th day, a transverse section of the anorectal 

tissue was obtained, 1 hour after the appropriate treatment, 
to assess the degree of inflammation in the rectoanal region. 
Inflammation, necrosis, congestion, bleeding, and 
vasodilatation were then examined [7,17]. 

2.3.6. Statistical Analysis 
For all statistical comparisons, P < 0.001 was regarded 

as statistically significant, and Graph Pad Prism, version 8 
software was utilized. With six rats in each group, the data 
are expressed as mean ± SEM and were subjected to 
one-way ANOVA and the Dunnett test analysis. 

3. Results 

3.1. Anti-Hemorrhoidal Activity 

After the application of jatropha oil, hemorrhoids 
significantly started to develop in rats, which were visible 
as edema on the anorectal region (Figure 1). The normal 
control group showed a normal anorectal region (Figure 1 
A). Hemorrhoid growth was visible in the rats in the 
induction control group (Figure 1 B). However, in the 
treatment groups, rats given LCLT (300 mg/kg) showed 
low recovery on treatment (Figure 1 D). Compared to the 
induction control group, rats given 500 mg/kg of LCLT 

and 400 mg/kg of Pilex granules demonstrated a marked 
recovery (Figures 1 E and C). 

3.2. Effects of LCLT on Body Weight 

The effects of LCLT on body weight were summarized 
in Figure 2. Hemorrhoid leads to a decrease in body weight 
of rat, while depression is often accompanied by weight 
loss. Initially, there was no notable difference in the body 
weight of rats across the five groups. After induction, the 
body weights of the animals in group II were significantly 
decreased when compared to group I on the 1st and 10th day 
of study, whereas the body weights of rats in groups III, IV, 
and V slightly increased. 

3.3. Hemorrhoidal Parameters 

1. Severity score: 
In the current study, the severity score, which was 

assessed 1 hour after treatment on the 10th day, revealed a 
significantly higher score in the induction control (Table 1). 
This score was found to significantly decrease following 
LCLT treatment, with LCLT (500 mg/kg) showing a 
similar effect to standard Pilex granules (400 mg/kg) and 
being more effective than LCLT (300 mg/kg) (Figure 3 A). 

2. Recto-anal Coefficient (RAC): 
The results also revealed that after receiving LCLT 

treatment, the induction control group's recto-anal 
coefficient, significantly decreased (Table 1). RAC score 
was found to significantly decrease following LCLT 
treatment, with LCLT (500 mg/kg) showing a similar 
effect to standard Pilex granules (400 mg/kg) and being 
more effective than LCLT (300 mg/kg) (Figure 3 B). 

 

Figure 1.  Pictures of anal hemorrhoids after treatment of LCLT. The normal control group is shown in Figure A, where the anorectal region is normal 
and healthy. The induction control group shown in Figure B, shows severe inflammation and marked hemorrhoid development. The reference standard 
group is shown in Figure C, where the marked recovery from hemorrhoid after using regular Pilex granules (400 mg/kg) is indicated. The treatment 
group is shown in Figure D, where the hemorrhoid is present with very little recovery after treatment (300 mg/kg). The treatment group is shown in 
Figure E, where a marked recovery from hemorrhoid after treatment (500 mg/kg) is demonstrated 
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(NOTE: Results expressed as mean ± SEM (n = 6), and analyzed using Dunnett's test after a Two-way ANOVA. ###: p < 0.001 vs. 
Normal; *: p < 0.05, **: p < 0.01, ***: p < 0.001 vs. Induction.) 

Figure 2.  Effect of LCLT (300 mg/kg and 500 mg/kg: p.o.) on body weight of rats. The body weights of the rats in the induction control were notably 
decreased when compared to normal control on the 1st and 10th day of study, whereas the body weights of the rats in Ref. standard, Treatment-1, and 
Treatment-2 groups were slightly increased 

Table 1.  Impact of LCLT on Hemorrhoidal Parameters 

Sr. 
No. 

Hemorrhoidal parameters Normal 
Control (NC) 

Induction 
Control (IC) 

Reference Pilex 
granules (400 mg/kg) 

LCLT (300 
mg/kg) 

LCLT (500 
mg/kg) 

1. Severity Score 0.019±0.006 1.534±0.032### 0.903±0.017*** 1.404±0.033** 1.341±0.032*** 

2. Recto-anal coefficient (RAC) 1.330±0.055 2.823±0.045### 2.206±0.047*** 2.527±0.053** 2.494±0.051*** 

(NOTE: Results expressed as mean ± SEM (n = 6), and analyzed using Dunnett's test after a One-way ANOVA. ###: p < 0.001 vs. Normal; *: p < 
0.05, **: p < 0.01, ***: p < 0.001 vs. Induction) 

(NOTE: Results expressed as mean ± SEM (n = 6), and analyzed using Dunnett's test after a One-way ANOVA. ###: p < 0.001 vs. Normal; 
*: p < 0.05, **: p < 0.01, ***: p < 0.001 vs. Induction). 

Figure 3.  Effect of LCLT treatment on several parameters in the hemorrhoidal model generated by jatropha oil. The inflammatory score following 
LCLT treatment is shown in Figure A, and the effect of LCLT on RAC is shown in Figure B, indicating that LCLT at 500 mg/kg has anti-hemorrhoidal 
potential 
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Figure 4.  Histopathological analysis of anorectal tissue from rats administered with LCLT. The anorectal tissue in the normal control group is shown 
as being in good condition (Figure A), the induction control group is shown as having severe congestion (arrow) and inflammatory zones in rectoanal 
tissue, (Figure B), the reference standard is shown as having minimal congestion (arrow) in rectoanal tissue, after receiving standard Pilex treatment 
(400 mg/kg) (Figure C), and the treatment group (300 mg/kg) is shown as having moderate congestion (Arrow) in rectoanal tissue after receiving LCLT 
treatment (Figure D). The treatment group (500 mg/kg) is shown as having mild congestion (arrow) in rectoanal tissue, (Figure E) 

3.4. Histopathological Studies 

In a histopathological study, the anorectal tissues of rats 
in the normal control group showed, intact tissue 
architecture with no abnormality (Figure 4 A). Rats in the 
induction control group showed severe congestion (arrow) 
and inflammatory zones in their anorectal tissues (Figure 4 
B). However, in the treatment groups, rats given LCLT 
(300 mg/kg) showed moderate congestion (arrow) in their 
anorectal tissues (Figure 4 D). Compared to the induction 
control group, rats given 500 mg/kg of LCLT and 400 
mg/kg of Pilex granules showed a marked decrease in 
congestion (arrow) and inflammatory zones, yet intact 
tissues and normal blood vessels remained (Figures 4 E 
and C). 

4. Discussion 
Hemorrhoids, or piles, are the most common anorectal 

condition, with prevalence rates between 4.4% and 36.4%, 
particularly affecting individuals aged 45 to 65 [1,2]. They 
involve alterations in the vascular tissue of the anal canal, 
leading to increased vascular permeability and 
inflammation. These changes are typically caused by 
increased pressure in the pelvic and rectal regions, 
resulting in vein dilation, blood leakage, and symptoms 
such as bleeding, prolapse, edema, and pain, which 
severely impact quality of life. Risk factors include 
diarrhea, constipation, pregnancy, obesity, alcohol, 
low-fiber diet, aging, and a sedentary lifestyle [3,4]. 

Jatropha oil contains pro-inflammatory, toxic, and 
carcinogenic phorbol esters, which are known to activate 

PKC and promote the expression of the NF-kβ pathway. 
Activation of PKC and NF-kβ pathway leads to a cascade 
of intracellular signaling that, leads to promote the 
expression of the COX-2 gene and results in the production 
of TNF-α, IL-6, chemokines, prostaglandin, prostacyclins, 
and other inflammatory mediators such as thromboxane 
A-2 (Tx-A2). Released inflammatory mediators activate 
fibroblasts, macrophages, and different types of WBCs 
[5,18]. 

This study assessed the anti-hemorrhoidal effects of 
L-carnitine L-tartrate (LCLT) in rats with jatropha 
oil-induced hemorrhoids. Prior studies have shown LCLT 
to be safe at doses up to 5000 mg/kg [14], with significant 
effects at 300 mg/kg and 500 mg/kg [15], which were used 
as low and high doses in this research. 

Initially, no notable difference in body weight was 
observed. Induction of hemorrhoids causes a decrease in 
the body weight. However, treatment with L-carnitine 
L-tartrate (LCLT) led to a subsequent increase in body 
weight. In the present study, hemorrhoidal parameters such 
as severity score, and RAC have been examined for the 
estimation of physiological changes in anorectal tissue. 
The severity score and RAC have been used for the 
estimation of the degree of inflammation in the anorectal 
region. The findings of our research demonstrated that 
LCLT (500 mg/kg) has a promising effect on lowering 
severity scores, and RAC; when compared to the induction 
control group the results were equipotent to the reference 
standard Pilex granules treatment. 

The application of jatropha oil results in severe 
congestion, inflammation, and bleeding [7]. The 
histopathological examination of the induction control 
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group showed degradation of the severe congestion and 
inflammatory zones in the anorectal tissue. However, 
administration of LCLT (300 mg/kg and 500 mg/kg) 
resulted in dose-dependent recovery from inflammation, 
and tissue examination revealed nearly normal architecture 
with minimal damage. 

We have successfully demonstrated the beneficial 
effects of LCLT in the management of hemorrhoids. The 
LCLT's anti-inflammatory and antioxidant properties were 
linked to its apparent anti-hemorrhoidal potential, with 
L-carnitine possibly having a significant impact on tartaric 
acid conjugation. However, to determine the 
anti-hemorrhoidal potential of LCLT with a particular 
mode of action, a thorough investigation of the formulation 
is necessary. 

5. Conclusions
In conclusion, the preclinical evaluation of 

anti-hemorrhoidal activity of L-carnitine-L-tartrate (LCLT) 
in rats suggests its potential use as a therapeutic agent in 
the treatment of hemorrhoids. The studies consistently 
demonstrated that LCLT (500 mg/kg) administration 
showed significant effects on body weight, and 
hemorrhoidal parameters such as severity score, and RAC. 
However, histopathological examination of anorectal 
tissue revealed nearly normal architecture with minimal 
damage. While further research is needed to confirm these 
findings in human trials and determine optimal dosage and 
administration methods, LCLT holds promise as a dietary 
supplement for the management or treatment of 
hemorrhoids. 
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