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ABSTRACT

Objective: In India, homeopathic medicines derived from arsenic trioxide, such as Arsenicum album (A. album), are used to treat COVID-19. Many
of the Arsenicum album's adverse events during the COVID treatment led to drug discontinuation. Nonetheless, Ayurvedic, Yoga and Naturopathy,
Unani, Siddha, and Homoeopathic (AYUSH) medicine prescribes it. Researching Arsenicum album's toxicity is now essential since it will help decide
whether or not the drug can be utilized during treatment.

Methods: Acute oral toxicity was performed in Wistar Albino Rats to find out the effects of Arsenicum album in various organs. Rats were divided
into three groups: Group A (control), Group B (Arsenicum album 1000pl1/100g) and Group C (2000ul/100g). A Single bolus dose of Arsenicum
album was given orally and the study period was conducted for 14 d. The rats were subsequently sacrificed on the 15th d and biochemical and
histopathological studies were done.

Results: The acute oral toxicity study showed median Lethal dose (LD50) was greater than 2000ul/100g for Arsenicum album. Biochemical
analysis showed a significant increase in HDL level in Group C (2000p1/100g) compared to Group A (control) and Group B (1000u1/100g). [P<0.05].
Blood glucose, when compared to Group A (control) is increased in both groups B and C but statistically not significant (p>0.05). When compared to
Group A (control) there is no significant change in blood urea level in Groups B and C (p>0.05). Serum creatinine is increased in Groups B and C
compared to Group A (control) but statistically not significant (p>0.05). LDL cholesterol is increased in groups B and C compared to Group A
(control) but statistically not significant (p>0.05). Macroscopic examination of the organs of Group B and C revealed no abnormalities when
compared with the organs of Group A (control). Histopathological analysis showed mild hepatocellular and renal toxicity in Groups B and C with
extensive hemorrhages and periportal lymphocytic infiltrates.

Conclusion: Arsenicum album is a homeopathic remedy that causes fibrous healing of lung tissue and it also causes mild hepatocellular and renal

toxicity. Further elaborative experimental analysis of chronic toxicity study is needed to support the findings.
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INTRODUCTION

The use of herbal medicine as a form of healthcare has increased.
Nevertheless, even though there are some differences between
herbal and conventional pharmaceutical treatments, herbal
medicine still needs to be evaluated for efficacy using the traditional
trial methodology, even though some specific herbal extracts are
useful for treating particular conditions [1]. Homeopathy is based on
two main principles [2]. According to the "like cures like" hypothesis,
patients with specific symptoms can benefit from taking a
homeopathic medication that produces those same symptoms in
healthy people. The second principle asserts that after repeated
dilution and succussion, homeopathic remedies retain biological action
even at concentrations greater than Avogadro's number [3, 4]. It is
commonly known that yoga and traditional medicine can be used in
public health to prevent Coronavirus Disease-19 (COVID-19) [5].

The most recent pandemic, the new coronavirus, originated in
Wuhan, China, and has since spread to sixteen nations, including
Thailand, France, the Philippines, Australia, and India. The COVID-19
epidemic claimed many lives as a result of infection [6]. Two
recommendations on treatment and prevention strategies for the
coronavirus outbreak were issued by the Indian Ministry of AYUSH.
One of the recommendations is to use Arsenicum album 30C, a
homeopathic medication, as a "prophylactic medicine" to avoid
infection [7]. When it comes to animal and bacterial cells, arsenic
compounds are mild mutagens. On the other hand, in animal cells,
they have been shown to cause clastogenic and aneugenic effects, as
well as gene amplification, cellular transformation, DNA cross-links,
and DNA strand breakage [8].

The homeopathic process of succussion and dilution is used to
create a potentized medicine known as Arsenicum Album of
different centesimals (6X, 12X, 30C, 200C) from arsenic trioxide
solution. Rats were given a single intraperitoneal dosage of 0.004%
arsenic trioxide at a rate of 1 ml/100 g of body weight. The effects of
this dose on cytogenetic and biochemical changes were examined.
Previous studies have shown that these compounds may be able to
effectively mitigate the toxicity that rats experience from arsenic
trioxide [9, 10].

Moreover, Arsenicum album (30C) reduced oxidative stress markers
and DNA damage while increasing cell viability and antioxidant
enzymes in Saccharomyces cerevisiae exposed to arsenate. These
studies show the antioxidant, anti-inflammatory, anti-cytotoxic, and
DNA-repairing properties of Arsenicum album. It may, therefore, be
effective in treating a variety of human illnesses [11]. Furthermore,
considering its extensive history of usage and medicinal advantages,
the Ministry of AYUSH recommended Arsenicum Album as a
preventive drug during the COVID-19 Pandemic based on the idea of
Genus epidemics among the populace. However, there is evidence
that homeopathic medicines have been turned down despite the
potential for their pharmacological effect because to inadequate
safety profile. Many patients were forced to discontinue taking the
medication as a result of the numerous side effects shown in this
Arsenicum album during the COVID treatment.

It is still advised in AYUSH medication, nevertheless. Researching
Arsenicum album'’s toxicity is now essential since it will assist decide
whether or not the drug may be utilized to treat COVID-19. The
acute oral toxicity of Arsenicum album will be evaluated in this
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study using wistar albino rats in terms of biochemical markers,
gross organ changes, and histological abnormalities.

MATERIALS AND METHODS

Wistar albino rats approximately weighing 150-300 g were
purchased from Biogen laboratories, Bangalore. Animals were
housed in standard cages with sawdust as bedding and they were
fed with a standard diet and water ad libitum. Rats were exposed to
a 12 h light/dark cycle at room temperature. The rats were handled
in accordance with the standard guidelines for the care and use of
laboratory animals (CPCSEA guidelines). Rats were acclimatized to
the above-mentioned conditions for one week prior to the toxicity
studies. Ethical approval was obtained from the Institutional Animal
Ethics Committee (Approval No. 04/IAEC/2022). All the
experiments were conducted under the supervision of the
veterinarian before commencing the animal study.

Methods
Inclusion and exclusion criteria

Only healthy rats were included in the study. Rats who developed
illness during acclimatization were excluded from the study.

Drugs

Arsenicum album 6X was purchased from the local pharmacy. Dose
calculation of Study drugs calculated as per advice by Central
Council for Research in Homeopathy (CCRH), Ministry of AYUSH,
Govt. of India, New Delhi. The drug was administered orally. The
Vehicle for administration is De-ionized water Standard dose of
2000 pl/100g was recommended for acute toxicity study (single
bolus dose) [12].

Acute oral toxicity

Acute oral toxicity study of Arsenicum album were performed using
wistar albino rats according to the Organization for Economic Co-
operation and Development (OECD) guidelines 423. A total of 18
female Wister albino rats weighing about 150-300 g were used for
the study. The animals were randomly divided into 3 groups (A, B
and C) each containing 6 rats (n=6). Blinding was done at the time of
allocation and during data handling. All the drugs were administered
orally using an appropriate gavage needle. A Sample size of six in
each group was decided for a power of 85 percent statistical
significance.

Group A-6 Control animals were administered with distilled water
0.5 ml/kg.

Group B-6 animals were administered Arsenicum album 6X
1000u1/100g body weight orally.
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Group C-6 animals were administered Arsenicum album 6X
2000ul/100g body weight orally [13].

The rats of all groups were maintained under the same conditions
(temperature, humidity, light) with normal food and water to avoid
the influence of confounding factors in the study. They were
observed individually for the first critical 4 h and thereafter twice
daily (every day at 9.00 am and 3.00 pm) during the study period
(14 d) for mortality, signs of toxicity (changes in the skin, fur, eyes,
mucus membranes, respiratory depression) and behavioral changes
(salivation, diarrhea, sleep, coma, lethargy). Further, body weight
changes food and water intake were also recorded during the study
period. On the 14th d, all the rats were kept fasting overnight. On the
15th d, they are weighed and sacrificed by overdose inhalation of the
anesthetic ether. Samples were collected for biochemical analysis
(serum glutamic oxaloacetic transaminase, serum glutamate
pyruvate transaminase, blood glucose, blood urea nitrogen (BUN),
serum creatinine, triglycerides, and LDL, HDL). This was followed by
histopathological studies (kidney, liver, brain, ovary, and heart) [14,
15].

Statistical analysis

ANOVA was used to calculate the comparison between groups, followed
by Dunnett’s multiple comparison tests. p<0.05 was considered
statistically significant. All data were represented as mean+SEM.
Statistical analysis was performed using SPSS version 26.0.

RESULTS

In the acute toxicity study, we observed no significant deviation
in behavioral patterns of all the experimental animals for the
study period of 14 d. There were no mortality or toxic signs were
observed in Arsenicum album-treated groups, which indicates
that oral LD50 was found to be greater than 2000ul/100g body
weight.

Biochemical parameters

Blood glucose, when compared to Group A (control) is increased in
both groups B and C but statistically not significant (p>0.05). When
compared to Group A (control), there is no significant change in
blood urea level in Groups B and C (p>0.05). Serum creatinine is
increased in groups B and C compared to Group A (control) but
statistically not significant (p>0.05)LDL cholesterol is increased in
groups B and C compared to Group A (control) but statistically not
significant (p>0.05)HDL cholesterol is increased significantly in
group B and C compared to group A(p<0.05) Serum SGOT and SGPT
levels are decreased significantly in groups B and C when compared
to group A (Control) (p<0.05). Biochemical parameters studied are
shown in table 1.

Table 1: Biochemical parameters of different groups

Biochemical parameter No. of animals (n) female wistar Group A (control)  Group B (1000ul/100g) Group C (2000pn1/100g)
albino rats

Blood glucose 6 91.15+17.61 95.00+5.657 154.6+20.65

Blood urea 6 47.254+9.405 47.10+13.44 43.75+3.606

S. Creatinine 6 0.295+0.077 0.75+0.516 0.34+0.00

LDL 6 8.10+5.94 9.15+1.202 9.15+0.2121

HDL 6 24.85+21.00 43.80+2.12* 45.25+1.485*

SGOT 6 566.8+71.77 199.0+45.75* 320.8+18.10*

SGPT 6 130.7+28.50 68.50+4.950* 63.10+£1.556*

n=6, values are expressed as mean +SD, p value is indicated as *p<0.05, ** p<0.01, ***p<0.001

Histopathological study

Light microscopic examination of sections of various organs like the
liver, heart, spleen, lung, and kidney of control and treated groups
were done and major changes were observed in the lung, kidney and
liver. There are no histopathological changes in the heart, ovary,
spleen, brain in all the three group.

Histological analysis of the liver sections of group A (Control) Wistar
albino rats showed congested sinusoids and focal areas of
haemorrhage, group B(1000ul/100g) showed congested hepatic
sinusoids with periportal lymphoplasmacytic infiltrate and group
C(2000u1/100g) showed severe congestion of hepatic sinusoids with
extensive areas of haemorrhage and infarction, with focal periportal
lymphocytes (fig. 1).
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Fig. 1: histopathological slides of the liver of wistar albino rats

Histological analysis of the kidney of Group A (Control) is normal, while
Group B (1000pl/100g) showed focal peritubular lymphoplasmocytic

infiltrate and Group C (2000ul/100g) showed extensive areas of
hemorrhage and focal peritubular congestion (fig. 2).

Fig. 2: Histopathological slides of the kidney of wistar albino rats

Histopathological examination of the lung of Group A (Control)
showed an increase in alveolar spaces with focal areas showing
intraalveolarhemorrhage and increase in alveolar macrophages,
widening of alveolar septa with proliferation of lymphocytes and
plasma cells while Group B (1000ul/100g) and C(2000ul/100g)

showed extensive areas of intraalveolar increase in
peribronchial lymphocytic collections (fig. 3)

Additionally, macroscopic examination of organs of Group B and C
revealed no abnormalities in the color or texture when compared
with the organs of Group A (control).

Fig. 3: Histopathological slides of the lung of wistar albino rats

DISCUSSION

Herbal medicines and their formulations have been considered to be
safe and effective due to their negligible side effects. This
presumption has greatly impacted the population's careless
application of these mixtures. These formulations are used for
extended periods without adequate dosage monitoring by
professionals or knowledge of the potentially harmful implications
of such prolonged use [16].

As a result, scientific understanding of oral toxicity is crucial since it
will not only help determine the levels that may be utilized in the
future but also detect any potential clinical symptoms that the
pharmaceuticals under study may cause. Despite the
pharmacological advantages of the Arsenicum album, there is a
dearth of comprehensive information regarding the acute toxicity of

this medication. Therefore, using Wistar albino rats as an animal
model, the current study was designed to assess and concentrate on
the acute toxicity of the Arsenicum album. The OECD rules were
followed in conducting these investigations [17].

The acute toxicity study serves as the foundation for classification
and labeling, and it can offer preliminary insights into the drug's
method of harmful action. It also aids in determining the dose of
novel compounds in this animal study. The investigation involved
giving the treatment groups oral doses of the chosen homeopathic
medications up to 2000 pl/100g body weight. We looked at the fact
that, up to this point, neither mortality nor appreciable changes in
body weight were seen in the therapy groups. According to earlier
findings, a person's body weight change is a crucial indicator for
researching any harmful consequences on them.
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Consequently, we designed the current study to look at how
homeopathic medications affect body weight, biochemical analysis,
and histopathological analysis. When compared to the normal
control group, the study's behavioural parameters, such as eating,
walking, and sleeping were also observed, and no abnormalities
were discovered. Since the effects of homeopathic medicines on
target organs and biochemical changes are typically not detectable
in acute toxicity tests, sub-acute toxicity studies are useful for
evaluating their impact. In clinical settings, biochemical measures
serve as the primary diagnostic markers for analysing any aberrant
findings.

In this investigation, biochemical markers such as blood glucose,
blood urea, serum creatinine, LDL, HDL, SGOT, and SGPT were
examined. The most important sign for researching the stage of
diabetes or variations in energy metabolism is blood glucose. When
comparing the blood glucose levels of the treatment groups to those
of the normal control animals, no discernible alterations were seen,
suggesting that Arsenicum album does not affect the metabolism of
energy.

Serum liver function tests, of which SGOT and SGPT define the
cellular integrity of the liver, provide information about the state of
the liver. Since SGOT and SGPT are the main enzymes made mostly
by liver cells, any change or abnormality in the liver will cause a rise
or reduction in the amount of these enzymes in the serum. In our
study, there is a drop in these serum enzymes, which indicates a
hepatocellular abnormality. GFR is a measure of kidney function,
while creatinine is a measure of glomerular filtration rate. There was
no discernible difference in the values of the renal profile measures
(blood urea nitrogen and creatinine) when compared to the controls.

Haematoxylin and eosin staining were used to accomplish the gross
histology of the various organs. Group C displayed severe congestion
of the hepatic sinusoids with extensive areas of haemorrhage and
infarction, along with focal periportal lymphocytes. Histological
analysis of the liver sections of group A Wistar albino rats revealed
congested sinusoids and focal areas of haemorrhage. Group B
showed congested hepatic sinusoids  with  periportal
lymphoplasmacytic infiltrate. According to the results above, liver
toxicity can be observed at dosages of 1000ul/100g and
2000pl/100g for Arsenicum album.

Group A kidney histologically appears normal, while Group Band
Group C showed significant regions of bleeding and focal peritubular
congestion accompanied by a focal peritubular lymphoplasmacytic
infiltration. Based on the aforementioned results, kidney damage is
caused by Arsenicum album at dosages of 1000ul/100g and
2000pl/100g. Group B (1000u1/100g) and C (2000u1/100g) showed
extensive areas of intraalveolar haemorrhage increase in peri
bronchial lymphocytic collections, while the histopathological
examination of Group A's lung revealed an increase in alveolar
spaces with focal areas showing intra alveolar hemorrhage and
increase in alveolar macrophages, widening of alveolar septa with
proliferation of lymphocytes and plasma cells (fig. 3).

The treatment groups' enhanced peribronchial lymphocytic
collections suggest that the medication is protecting against lung
infections. Every group's brain segment displayed a symmetric
pattern in both the left and right hemispheres. Pyramidal cells are
visible in the cortical areas. The cardiac myocyte architecture in the
heart slice was normal; there was no necrosis, inflammatory or
mononuclear cell infiltration. Follicles at different phases of
development make up the histology of the ovaries. Regarding the
administration of homeopathic drugs, there was no difference in the
histology of the ovaries.

Although opinions on the usage of Arsenicum album during the
COVID-19 epidemic are divided, the use of Arsenicum album was
mostly motivated by fear. Previous research revealed that a higher
dilution might be more effective while posing less of a risk [18].

CONCLUSION

Studies on the acute and subacute toxicity of the drug are necessary
to assess its safety. Despite being a homeopathic remedy for fibrous
lung tissue healing, our investigation into the effects of Arsenicum
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album on Wistar albino rats showed that it also causes mild renal
and hepatocellular damage. More comprehensive experimental
research on the chronic toxicity study is needed to substantiate the
findings.
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