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Abstract Background: The current study aims to
investigate the analgesic and antioxidant activity of
ergocalciferol. Tissues contain vitamin D receptors that
help to maintain homeostasis. The objective of this
research is to eliminate the adverse effects of drugs that are
currently on the market. Methods: This prospective
experimental study employed healthy albino mice with
IAEC approval. Mice were divided into five groups such as
Control group received normal saline, Standard group
received morphine 1mg/kg and test group received
ergocalciferol at doses of manner like 0.015, 0.03, and 0.06
mg/kg/mice. After treatment, behavioral analysis was
carried out for the assessment of central and peripheral
analgesic effects using hot plate and tail flick
analgesiometers, tail immersion and acetic acid-induced
writhing as a well validated animal model for screening of
the analgesic effect of drug in a preclinical laboratory.
After the writhing test, all animals were sacrificed and
screened for oxidative stress markers and antioxidants.
Results: At 30-240 min, the test dose of 0.06 mg/kg
notably prolonged response time in the hot plate test and
tail flick test. Moreover, in the tail immersion method,
ergocalciferol at 0.06 mg/kg notably increases tail
elongation reaction time to 30-240 min. In the acetic acid
writhing test, ergocalciferol at 0.06 mg/kg dramatically
inhibits the writhing behavior in experimental animals.
Moreover, test drug ergocalciferol at the dose of 0.03 and

0.06 mg/kg restored SOD and GSH levels and conversely
found to reduce elevated LPO levels. Conclusion:
Ergocalciferol shows central and peripheral analgesic
effects, possibly due to its antioxidant potential. Extensive
animal study is needed to understand the mechanistic
approach.

Keywords Ergocalciferol, Hot Plate, Paw Withdrawal,
Analgesiometer, Writhing, Tail Immersion Test, Lipid
Peroxidase, Catalase, Glutathione, Anagesic

1. Introduction

Pain, or allodynia, is the body's defense response to an
organ's malfunction or an imbalance in its operation
against potentially harmful stimuli. The brain's
somatosensory cortex, which assesses pain's locations,
severity, and depth, is the last stop on the ascending pain
route, which also runs through the lateral pons, mid-brain,
thalamus, and contralateral spinothalamic tract. Over the
past thirty years, a number of painkillers have been
extensively utilized for the management of pain in various
diseases mostly including NSAIDs like aspirin and opioid
analgesics like morphine. The majority of the drugs used to
treat pain have noticeable, non-neglectable side effects and
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they carry negative impacts on the human health [1].

Ergocalciferol is the form of vitamin D that is
physiologically active, also known as vitamin D2. The
primary and abundant natural source of vitamin D in both
humans and animals is the skin [2]. Human physiological
systems are mostly dependent upon vitamin D because it
plays a vital function in the development of bone; it also
controls and maintains the blood calcium levels within a
normal range that has great significance in the body system
for the regulation of various physiological activities and
homeostasis [3]. In recent years, there has been a greater
understanding of the diverse functions that vitamin D's
active metabolites perform in a variety of tissues. Most
tissues have a network of vitamin D receptors, which
firmly exert conventional effects like an increase in innate
immunity while modulating adaptive immunity and
unconventional effects like muscle strengthening,
osteoporosis, and Diabetes. More specifically, tissues of
bone, the stomach, and the kidney contribute a wide range
of vitamin D receptors, which are responsible for the
well-known conventional actions like Homeostasis, cell
proliferation, regulation of innate and adaptive immunity,
preventive effects on neurodegenerative diseases,
cardiovascular diseases and Diabetes like of ergocalciferol.
However, aside from the intestine and bone, the presence
of vitamin D receptors in various tissues, including the
brain, heart, breast, prostate, lymphocytes, and other
tissues, requires the supplementation of vitamin D. This
supplementation is beneficial in treating several associated
diseases in addition to management of pain. In an earlier
finding, authors reported that vitamin D deficiency exerts
aggregation of pain reflexes in animals and humans, and it
worsens the health of humans during disease and disorder,
moreover, it is usually seen in musculoskeletal disorders.
Furthermore, accumulating data from research suggests
that reduced vitamin D levels are linked to a greater chance
of developing a variety of chronic non-musculoskeletal
diseases. Because vitamin D production is dependent on
sun exposure and avoidance, modern indoor lifestyles,
clothing choices, and sun screen use often necessitate
vitamin D supplementation. As a result, figuring out the
best ways to supplement and deal with low vitamin D
levels is essential [4, 5].

This category includes a variety of ailments, such as
hyperparathyroidism, diabetes, psoriasis, cardiovascular
disease, and renal osteodystrophy [6, 7, 8]. This also
includes malignancies of the breast, prostate, or colon in
addition to leukemia. The following primary impacts can
be used to group the non-classic activities of vitamin D:
control over hormone synthesis, control over
immunological response, and control over cellular
proliferation and differentiation.

All NSAIDs, or medications used in clinical practice to
treat pain or inflammation, work on prostaglandins in a
similar way to how vitamin D2 does. According to the
theory, PG production is the primary mediator of pain, and
ergocalciferol can reduce it by down regulating PG

receptors, inhibiting COX-2, and making it easier for PGs
to be inactivated. Till now no research has been carried out
to assess the acute effects of ergocalciferol's against pain in
relation to central as well as peripheral mechanisms by
using relevant animal models.

The most popular method for testing analgesic effects of
drugs in different animal models of nociception includes
the Hot Plate and Tail-Flick methods which are the valid
models mostly used to evaluate and screenanalgesic drugs.
Respectively, the analgesic efficacy of a test compound for
thermal discomfort is evaluated. These reactions are
observed and noted both before and after the treatment.

The unconventional activities of vitamin D are specific
to the cell. The following primary impacts can be used to
group the unconventional activities of vitamin D: control
over hormone synthesis, control over immunological
response, and control over Proliferation and differentiation
of cells [9]. Cell-specific vitamin D actions are
non-classical. The byproducts of the cyclo-oxygenase and
lipoxygenase pathways, which are involved in the
metabolism of arachidonic acid, are frequently implicated
in the process of analgesia, also known as pain [10].

Recently, aspirin and morphine are two common drugs
used most widely for pain management, and these
analgesic drugs, especially the opioids and non steroidal
anti-inflammatory drugs (NSAIDs), can usually only
reduce pain by 50% in approximately 30% of individuals.
Furthermore, a lot of these medications have harmful side
effects. Research has demonstrated that whereas NSAIDs
typically result in gastrointestinal problems, opiates
promote physical dependency, tolerance, and addiction
[11].

The investigational protocol aims to find out the
analgesic and antioxidant effect of ergocalciferol using the
centrally and peripherally acting pain model. The objective
of this study is to understand the possible mechanism of the
action of ergocalciferol and to overcome the adverse
consequences of analgesic categories of drugs.

2. Materials and Methods

2.1. Animals

For the purpose of this investigation, each group
consisted of six Swiss albino mice that were in good health
and ranged between 25 and 30 grams. The animals were
kept in polypropylene cages, which have provision for
enough ventilation, and they were kept in full laboratory
conditions, which included a temperature of 25+2 <C, and
humidity around 45-55 %. Standard food pellets with
unlimited water (Nutrivet Life Science, Pune) are also
provided to the animals. A required number of all
experimental animals were kept in compliance with the
Committee for Control and Prevention of Cruelty to
Animals Act, 1960, the Indian government, and the
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Ministry of Environment and Forests. All required animals
for the experimentation were approved by the Institutional
animal ethical committee of Rajarshi Shahu College of
Pharmacy, Malvihir, Buldana, Maharashtra, Pin - 443001,
Registration No. 1865/PO/16/CPCSEA and Protocol No.
IAEC 1865/23-23/P-12.

2.2. Experimental Design

2.2.1. Drugs

Three doses of test drugs as ergocalciferol were selected
and utilized for the study such as the low dose of 0.015
mg/kg, the median dose of 0.03 mg/kg, and the high dose
of 0.06 mg/kg, which was also given/injected by i.p. route
along with test drug. Experimental groups given
intraperitoneal (i.p.) route and morphine sulphate as
standard, and treatment were provided in the given Table 1
and Figure 1.

2.2.2. Groups

The individual’s animals in each group received the
treatment before the experiment and they were evaluated
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for the analgesic test after the treatment of 30, 60, 120, and
240 minutes, respectively.

2.3. Assessment of the Analgesic Effect of
Ergocalciferol Using Animal Model

2.3.1. Hot Plate Method

According to Eddy and Leimbach'’s detailed method, the
hot plate is a valid model that is often used in preclinical
research to screen the analgesic effect of medicines. Mice
were kept on a hot plate with a constant temperature of
551 <C for this experiment. Animals' times for jumping or
licking their paws were recorded. To determine the mice's
response to electrical heat-induced pain, each mouse was
placed separately on the hot plate (licking of the forepaws
and eventually jumping). Following the administration of
normal saline, ergocalciferol (0.015, 0.03, and 0.06 mg/kg),
and morphine sulphate (1 mg/kg), the mice's response was
recorded before and after 30, 60, 120, and 240 minutes.
The latency until the mice displayed the first signs of
discomfort (hind paw lifting, hind paw licking, or jumping)
was recorded [12, 13].

Table 1. Experimental groups and treatments for assessment of analgesic effects by using hot plate, tail flick, tail immersion test and Acetic acid

Induced Writhing test in animals

Sr. no. Groups No of animal Treatment
1 Normal 6 Normal saline 1ml/kg (i.p.)
2 Standard 6 Morphine Sulphate 1 mg/kg (i.p.)
3 Test-1 6 Ergocalciferol 0.015 mg/kg (i.p.)
4 Test -2 6 Ergocalciferol 0.03 mg/kg (i.p.)
5 Test-3 6 Ergocalciferol 0.06 mg/kg (i.p.)
Koy, @ Central Analgesic Activity
Hot Plate, Tail Flick test and Tail Immersion Test
I | | | 1
0 30 min 60 min 120 min 240 min

|

Treatment

»Morphine 1mg/kg
» Ergocalciferol
0.015 mg/kg
> Ergocalciferol

Activity

Writhing Test

0.03 mg/kg
»Ergocalciferol
0.06 mg/kg

Peripheral Analgesic

Acetic Acid Induced

withdrawal
for

Biochemical
Evaluation
Antioxidant
parameters

Figure 1. Experimental design
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2.3.2. Tail Flick Test

The tail flick test was utilized to determine the analgesic
effect using the D'amour and Smith 1941 approach. With
little modifications to the procedure, the anti-nociceptive
effect in mice was evaluated using the tail flick method.
The study employed a radiant heat automatic tail flick
analgesiometer to assess pain response as tail flick
latencies. The animals' basal reaction time to heat was
evaluated by placing the tip of the tail 1-2 cm on a radiant
heat source. The termination point was determined by
removing the tail from the radiant warmth. The 15-second
time limit considered as cutoff time was applied to prevent
additional heat-related harm or damage to the tail. Five
groups (n = 6) of mice were treated. Three different
treatments were given to the mice: ergocalciferol (0.015,
0.03, and 0.06 mg/kg), morphine sulphate (1 mg/kg), and
normal saline. The tail-flick response time was evaluated
before and after 30, 60, 120, and 240 minutes after
treatment [13, 14].

2.3.3. Tail Immersion Method

An assessment of ergocalciferol's analgesic effect was
conducted using a tail immersion test on mice, following
the protocol proposed by Aydin [15]. The mice's lower 5
cm of tails were immersed in a beaker with water kept at a
constant temperature of 55 £ 0.50<C. The reaction time
was recorded as the time it took for the tail to withdraw out
of the water in seconds, with a 15-second immersion cutoff
time. The reaction time was evaluated before and after 30
minutes, 60 minutes, 120 minutes and 240 minutes after
treatment with morphine sulphate (1 mg/kg), and the
intraperitoneal administration of ergocalciferol (0.015,
0.03, and 0.06 mg/kg) [15].

2.3.4. Acetic Acid-Induced Writhing Test

The test for writhing in response to acetic acid was
conducted using the methodology outlined by Koster and
Anderson in 1959. In this paradigm, mice were treated with
morphine sulphate 1mg/kg a standard drug, and
ergocalciferol was given in a dose dependent manner
(0.015, 0.03 and 0.06 mg/kg) by i.p. route and the vehicle
30 minutes prior to the i.p. injection of 0.6%, 10 ml/kg
body weight acetic acid. The experiment measured the
number of abdominal constrictions, trunk tuning, and limb
extension for each mouse, counting and classifying them as
writhes. The data was collected from the 5 minutes to 30
minutes following the acetic acid injection and expressed
as a percentage of protection. Using the following formula,
the % protection against acetic acid was determined [1, 16].

% Protection = N¢ — N¢/ N¢ <100

Where,
Nc- is the number of writhing in control mice

Nt- is the number of writhing in test animals.

2.4. Biochemical Evaluation

2.4.1. Preparation of Sample

After the completion of the experiment, the animals
were given xylazine and ketamine to induce
unconsciousness, and each animal's blood was collected
using a retro orbital technique. To assess the biochemical
parameters, five milliliters of the sample were put in a gel
tube, suggested by Author Wafaa Mohammed Rida, et al.
[17], mentioned a comprehensive methodology.

2.4.2. Estimation of Lipid Peroxidase

The level of lipid peroxide in the serum was evaluated
according to the method Wafaa mohammad rida et al, [17].
The absorbance was read at the wavelength (450) nm and
the detailed method was given by Geetha T.S. et al [18].

2.4.3. Estimation of Glutathione Level

The level of glutathione in the serum was evaluated by
using the assay kit supplied by BTLAB company and the
ELISA device according to the method of Geetha, T.S. et al
[18]. Its absorbance was estimated at a wavelength of 412
nm and the detailed method was provided by author Wafaa
mohammad rida et al. [17].

2.4.4. Estimation of Superoxide Dismutase's Level

All of the group's animals had their blood samples taken
in vials. Serum was separated and stored at —20<C to
estimate SOD and the detailed method was mentioned by
Kath RK et al. [19] and Marklund S et al. [20].

3. Results

3.1. Dose Dependent Effect of Ergocalciferol on Hot
Plate Test in Mice

As depicted in Table 2 & Figure 2, intraperitoneal
injection ergocalciferol at the median dose of 0.03 mg/kg
considerably increases the reaction time at the 30-minute
mark & 60-minute (*p<0.1). Moreover, Ergocalciferol at
the high dose of 0.06 mg/kg showed a more noteworthy
increase in response time at 30-minute mark (**p<0.01)
and 60-minute mark (****p<0.0001) and exhibited an
analgesic effect. Similarly, standard drug morphine
treatment animals exhibit a significant increase in
prolongation of response time at 30, 60, 120 & 240-minute
mark (****p<0.0001). However, Ergocalciferol at a low
dose (0.015 mg/kg) failed to possess an analgesic effect
using this model.



Advances in Pharmacology and Pharmacy 13(4): 549-559, 2025

Table 2. Comparison of the hot plate method's response mean and standard deviation (measured in seconds) across all study groups

Groups | Drugs Response mean2SD (in seconds)
After
Before
30 min 60 min 120 min 240 min

A Normal saline (10ml/Kg) 3.640.06 3.5440.05 3.54 +0.05 3.6340.05 3.4840.05

B Morphine (1mg/Kg) 3.9330.06 | 12.330.90"" | 12.68 +0.84"" | 10.1940.69"" | 7.8740.45™"
C Ergocalciferol (0.015mg/Kg) 3.5440.03 3.3640.21 3.2440.20 3.1240.19 3.0640.14"
D Ergocalciferol (0.03mg/Kg) 3.6940.07 4.0640.30* 3.7740.21* 3.6440.22 3.5340.23

E Ergocalciferol (0.06mg/ Kg) 3.6840.13 4.2040.14** 4.960.24™" 3.9440.22 3.6140.25

553

The percentage increase in reaction time when compared to the control is indicated by the numbers in parenthesis ****p<0.0001 in contrast to the

control group.
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Figure 2. Dose dependent effects of ergocalciferol (0.015, 0.03, 0.06 mg/kg) on pain response time in hot plate test. The data is shown as means +/-
SEM for n = 6 followed by two-way ANOVA followed by Dunnett’s multiple comparison test. (0.015, 0.03, 0.06 mg/kg)

3.2. Effect of Ergocalciferol on Tail Flick Latency in
Mice Using Analgesiometer

As depicted in Table 3 & Figure 3, ergocalciferol at a
dose of 0.06 mg/kg shows notably an increase in tail flick
response time at 30 min mark (***p<0.001) and 60 min
mark (****p<0.0001). However, the standard drug
morphine when administered intraperitoneal route exhibits
a significant increase in reaction time for the flicking
response of the tail in contrast to the control group
(****p<0.0001). Whereas ergocalciferol at the dose of
0.015 mg/kg & 0.03 mg/kg failed to increase in flicking
response time of the tail. Ergocalciferol was shown the
fascinating and dose dependent effect observed in the tail
flick test.

3.3. Dose Dependent Acute Effect of Ergocalciferol on
Tail Withdrawal Latency Using Tail Immersion
Test

As depicted in Table 4 & Figure 4, the ergocalciferol at
the dose of 0.015 mg/kg considerably increases tail
elongation response at 60 min mark (*p<0.0133). Whereas
0.06 mg/kg dose of ergocalciferol gradually increases the
tail elongation response at 30 min to 240 min mark

(****p<0.0001) in contrast to the control group. However,
ergocalciferol at the dose of 0.03 mg/kg failed to exhibit a
tail elongation response from 30 min to 240 min mark.
Whereas compared to the control group, the tail elongation
response was more significantly prolonged by the standard
group  (****p<0.0001). When ergocalciferol was
administered intraperitoneally notable dose dependent
effect that enhanced the prolongation of response time in
the tail immersion test.

3.4. Dose Dependent Effect of Ergocalciferol on Acetic
Acid Induced Writhing Behavior in Mice

As depicted in Table 5 & Figure 5, ergocalciferol at the
dose of 0.06 mg/kg exhibits a notable and remarkable
reduction in writhing latency up to 30 min mark
(****p<0.0001). The standard drug morphine shows a
remarkable decrease in writhing latency in contrast to the
control group (****p<0.0001). Ergocalciferol at the dose
of 0.015 mg/kg & 0.03 mg/kg failed to reduce writhing
latency.  When  ergocalciferol  is  administered
intraperitoneally, a potent dose dependent effect causes a
decrease in writhing latency in mice. The noticeable
changes were observed by a test drug in acetic acid induced
writhing.
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Table 3. Comparing each group's response times (measured in seconds) using the tail flick method's mean and standard deviation before and after the

effects of the drug
Groups | Drugs Tail Flick Response mean3SD (in seconds)
Before After
30min 60min 120min 240min

A Normal saline (10ml/Kg) 4.9340.27 4.9840.23 5.1240.43 4.9140.23 4.7440.22

B Morphine (1mg/Kg) 5.1440.42 9.9842.20™" 12.9642.70™" 11.414.52" 10.10:41.62""
C Ergocalciferol (0.015 mg/Kg) 4.6140.21 4.8440.43 4.860.58 4.6940.54 4.6440.48

D Ergocalciferol (0.03 mg /Kg) 4.7440.23 4.9140.42 4.840.37 4.7610.32 4.7610.32

E Ergocalciferol (0.06 mg / Kg) 5.1940.41 7.2020.91™ 7.8340.96™" 5.5140.21 5.4910.24

The percentage increase in reaction time when compared to the control is indicated by the numbers in parenthesis (****p<0.0001) in contrast to the
control group.
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Figure 3. The effects of different doses (0.015, 0.03, 0.06 mg/kg) of ergocalciferol on pain latency in the tail flick test. The data is shown as means +/-
SD for n = 6 followed by Two-way ANOVA, by Dunnett’s multiple comparisons

Table 4. Comparing each group's response times (measured in seconds) using the tail immersion method's mean and standard deviation before and
after the effects of the drug

Groups Drugs Mean Response at various time intervals (min) mean#SD
Basal time | After
(Second) | 39min 60min 120min 240min
A Normal saline (10ml/Kg) 6.3340.028 | 6.5440.05 6.5840.044 6.4540.34 6.5040.104
B Morphine (1mg/Kg) 5.7020.087 | 8.8020.56™"" 9.9140.034™" 10.840.078™" 10.5540.10
C Ergocalciferol (0.015 mg/Kg) | 6.4540.045 | 6.5540.135 6.880.046" 6.6240.056 6.6440.02
D Ergocalciferol (0.03 mg /Kg) 6.6740.066 | 6.59+0.089 6.630.076 6.7020.051 6.440.074
E Ergocalciferol (0.06 mg/Kg) | 6.8440.57 8.5140.046™" | 9.9340.056™"" 10.5640.0217" | 10.5440.19™"

The percentage increase in reaction time when compared to the control is indicated by the numbers in parenthesis (****p<0.0001) in contrast to the
control group.
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Figure 4. The effects of different doses (0.015, 0.03, 0.06 mg/kg) of ergocalciferol on tail withdrawal response in the tail immersion test. Each column
represents #SD (n=6) (*p<0.0133), (****p<0.0001) vs control group. Two-way ANOVA, followed by Dunnett’s multiple comparison test
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Table 5. Comparing each group's writhing latency using acetic acid induced writhing method's mean and standard deviation after the administration

of the drug

Groups Drugs Writhing response mean4SD
0-10 min 10-20 min 20-30 min Total

A Normal saline (10ml/Kg) + Acetic acid 67+1.8 42.440.7 17.643.25 12743.25
B Morphine (1mg/Kg) 36.440.75 22.440.60 10.840.37 69.6+1.72""
C Ergocalciferol (0.015 mg/Kg) 66.6+1.8 40.240.86 17.040.55 123.643.25
D Ergocalciferol (0.03 mg /Kg) 66.8+.7 39.840.37 18.240.58 124.842.65
E Ergocalciferol (0.06 mg / Kg) 52.0401.89 28.840.8 13.240.58 94.043.21™

The percentage decrease in reaction time when compared to the control is indicated by the numbers in parenthesis (****p<0.0001) in contrast to the

control group.
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Figure 5. The effects of different doses (0.015, 0.03, 0.06 mg/kg) of ergocalciferol on writhing latency in acetic acid induced writhing test. The data is
shown as means +/- SD for n = 6. One-way ANOVA, followed by multiple comparisons by Dunnett test

3.5. Effect of Ergocalciferol on LPO Level

As depicted in Figure 6, the control group increases the
LPO level in contrast to the standard group. The doses of
ergocalciferol of 0.03mg/kg and 0.06mg/kg were more
considerably reduced the LPO level (****P<0.0001,
****pP<(0.0001) in contrast to the normal control group.
The standard group also more significantly reduces the
LPO level (**** P <0.0001) in contrast to the normal
control group. Ergocalciferol given at doses of 0.03 mg/kg
and 0.06 mg/kg drastically dropped the LPO level; in
contrast, the standard group means experienced the
greatest decline in LPO levels. Ergocalciferol
demonstrated identical outcomes when compared to
standard drugs. The ergocalciferol at a dose of 0.015 mg/kg
failed to drop down the level of LPO.

3.6. Effect of Ergocalciferol on GSH Level

As depicted in Figure 7, the control group somewhat
experienced decreases in the GSH level in contrast to the
standard group. The both doses of ergocalciferol
0.03mg/kg and 0.06 mg/kg more extensively increased the

GSH level (***P<0.002, ****P= <0.0001) in contrast to
the normal control group. The standard group also more
significantly increased the GSH level (**P <0.0055) in
contrast to the normal control group. Ergocalciferol can
have several remarkable and spectacular impacts whenever
it is administered and dose dependent. More specifically, it
can boost levels of GSH preferentially. The results were
noteworthy since the ergocalciferol group demonstrated a
considerable increase in GSH when analyzed alongside the
standard group.

3.7. Effect of Ergocalciferol on SOD Level

As depicted in Figure 8, the control group shows a
decrease in the SOD level in contrast to the standard group.
The both doses of ergocalciferol 0.03 mg/kg and 0.06
mg/kg more significantly increase SOD levels
(***P<0.0023, ****P<(.0001) in contrast to the control
group. In contrast to the control group, the standard group
also more significantly increase the SOD level
(****P<0.0001). Administration of ergocalciferol resulted
in a noteworthy and dose-dependent rise in SOD levels.
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Figure 7. The effects of different doses of Ergocalciferol (0.015, 0.03& 0.06 mg/kg) in GSH level. Each column represents mean + SD (n=6)
**P<0.0020, ***P<0.0004, ****P<0.0001 vs normal control group by one way ANOVA followed by Dunnett’s multiple comparison test

2-0_ * ek ke I
e B Normal control

g” 1.89 B Morphine 1 mg/kg
E 1.0 Bl Ergocalciferol 0.015mg/kg
= 1.0
E’ Hl Ergocalciferol 0.03mg/kg
% 0.5 B Ergocalciferol 0.06mg/kg

0.0-
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4. Discussion

The current investigational protocol was initiated with
an aim to assess and contrast a non classic effect of
ergocalciferol as a pain reliever, similar to the other
non-classical actions of vitamin D. Studies on the effect of
vitamin D on pain threshold are limited [13]. However, a
similar study carried out by Daniel Bikle [21] said that
calcitriol, is the potent form of vitamin D and is found to be
effective in the management of calcium absorption from
the gut and improving skeletal health. In this investigation,
Swiss albino mice of either sex or approximately identical
weight were employed. The dose dependent activity of
ergocalciferol (Group C, D and E) was estimated in
comparison with standard drug Morphine (Group B) while
Normal saline served as Control (Group A). Animals in the
groups were evaluated by using hot plate, tail flick and tail
immersion test as experimental models for nociception.
These models act by a central mechanism. Acetic acid was
employed for the induction of writhing behavior and it is a
widely used model for screening of NSAIDs category of
drug and it is served as a peripheral mechanism. The
analgesic activity of 3 doses of Ergocalciferol + acetic acid
(Group C, D and E) was compared with standard
analgesics Morphine + acetic acid (Group B) while Normal
saline + acetic acid served as negative control (Group A)
and the same group of animals were utilized for the
estimation of oxidative stress marker at the end of a
behavioral experiment.

In our experiment, ergocalciferol was given in a dose
dependent manner (0.015, 0.03 and 0.06 mg/kg) and
individual animals were tested after the injection for the
assessment of analgesia by using models like hot plate, tail
flick analgesiometer and tail immersion method. Our
results did not show any type of analgesic activity at a low
dose of ergocalciferol (0.015-0.03 mg/kg), and failed to
show an analgesic effect in experimental mice. Moreover,
steroidal drugs like calcitriol failed to possess analgesic
activity at these dosages [3]. Interestingly, ergocalciferol at
the higher dose (0.06 mg/kg) attenuated the analgesic
effect by improving jumping response, increasing tail flick
latency and increasing time for elongation of the tail in our
observation. More specifically, higher level of analgesia
was achieved in the first 60 minutes by ergocalciferol that
was evaluated by hot plate and tail flick test. Apart from
this test, drug ergocalciferol at a higher dose in our
observation suggested the persistent increase in the pain
threshold up to 240 minutes in the tail immersion test and
confirmed its more significant analgesic effect.

In earlier research, calcitriol was assessed by David
Abhinav et al [3]. In this study, he tested the dose
dependent effect (15-30 & 60ug/Kg) of calcitriol, using
models like hot plate and tail flick test by analgesiometer.
In this experiment, 60 pug/Kg of Calcitriol shows notable
analgesic activity as compared to the control group of
animals by hot plate and tail flick test but this study had
limitations in which authors did not made a comparison for
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the confirmation of analgesic potential of test drug by
considering the standard analgesic drug like morphine, etc.
[3]. Similarly, the study was also performed and reported
by David Abhinav et al [3]. They found calcitriol at the
higher dose exhibited the analgesic effect at 60 ug/kg up to
30-60 minutes time intervals whereas at the lower doses, it
failed to produce a reduction in pain threshold.
Interestingly, our study suggested persistent analgesia
which was achieved in the tail immersion test for 30-240
minutes consistently and similar results were obtained by
the hot plate and the tail flick test in our experiment and the
earlier observation of the reported study supports our result
outcomes for the analgesic effect.

On the other hand, in our experiment, we selected and
tested the peripheral analgesic effect of ergocalciferol at a
dose of (0.015-0.03 mg/Kg) against acetic acid induced
writhing behaviour in animals. In our observation, a higher
dose of test drug shows dramatically inhibition of writhing
response whereas lower dose failed to retain the same
effect in animals.

No similar study has been carried out for the evaluation
of analgesic activity of test drug ergocalciferol by
employing central and peripheral animal models.
Therefore, for the confirmation of analgesic activity as well
as the comparison between central and peripheral analgesic
effects of test drug along with confirmation of antioxidant
potential to strengthen our hypothesis and to achieve
another objective, this study was performed. The chemical
method is an induction of pain reflexes in experimental
animals and it is widely used for the screening of analgesic
effects in preclinical research [1]. While on systemic
exposure to the chemicals, the animal experiences pain
which is called writhing abnormal behavior in animals [12].
In earlier literature, it is found and reported that oxidative
parameter modulated during induction of pain by acetic
acid in experimental animals. Henceforth, we employed
the oxidative parameter for the further confirmation of
analgesic activity. In our finding, ergocalciferol was
significantly found to restore the GSH and SOD levels
whereas LPO as a potent oxidant was significantly
reversed. From this overall result, it is clear that test drug
attenuated pain in animals with possible improvement in
antioxidant levels.

More study is to be needed to be required for the
confirmation of the precise mechanism of test drug as an
analgesic potential and factors associated with pain and
analgesia.

5. Conclusions

In our study, a pain model created with thermal and
chemical stimulus was used and the relationship between
the effect on pain threshold and vitamin D was evaluated.
The present investigation concludes that the effect of
ergocalciferol is an active form of Vitamin D attenuated
analgesic effect in experimental animals. Moreover,
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obtained results of the study relied on and fulfilled the
objectives of the current study. In our finding, the treatment
of test drug effectively showed a reduction of pain by
centrally and peripherally acting models like Hot plate,
Tail Flick Test and Tail Immersion test in experimental
animals and acetic acid induced writhing.

In general, Ergocalciferol at doses of 0.015 mg/kg and
0.06 mg/kg increase the pain latency up to the 60 minutes
mark as well as ergocalciferol at a higher dose 0.06 mg/kg
was found to increase the tail flick latency. However, in the
tail immersion test, the dose of 0.06 mg/kg of
ergocalciferol markedly increased tail elongation response
up to the 240 minute mark and it shows statistically
significant. In addition, the model used peripherally acting
acetic acid induced writhing and the dose of 0.06 mg/kg of
ergocalciferol markedly reduces writhing latency dose
dependently.

In addition to this, ergocalciferol was found to restore
the level of antioxidants in the peripheral system and it
mainly supports the link between oxidative biomarkers and
their negative effects on the induction of pain for the
confirmation of analgesic potential of test drug. The test
medication had an analgesic effect based on behavioural
favourable results and supported antioxidant potential.
Thus, it can provide a two-way benefit by centrally as well
as peripherally increasing resistance to pain, especially in
the management of pain like conditions in various diseases
and disorders.
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