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ABSTRACT

Vitamin D exists in a variety of forms (vitamers). Vitamin D2 (ergocalciferol) and vitamin D3 are the two most common
forms (calcitriol). VDRs (nutritional D receptors) are found in almost every tissue and cell. Gastrointestinal receptors
are of therapeutic importance for the treatment of motility disorders. The present study was designed to demonstrate the
modulatory effects of Vit.D on intestinal motility in adult male albino rats. Vitamin D was tested on intestinal strips
with different intestinal receptor blockers (atropine sulfate, propranolol, verapamil, prazosin), followed by the addition
of Vit.D on isolated intestinal strips. The obtained data demonstrated the optimal stimulatory effect of Ach on the
isolated intestinal muscles for intestinal muscle contraction. Furthermore, the inhibitory effects of high-dose nicotine
had no effect on the excitatory response. Therefore, it can be concluded that Vit.D has an effective stimulatory response

on the isolated rat intestinal muscle.
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INTRODUCTION

Vitamin D protects a number of fat-soluble
secosteroids that are essential for trace element absorption,
such as metal, magnesium, and phosphate (Riccardi et al.
2020). Moreover, ergocalciferol contributes to multiple
biological processes (Giraldi et al. 2015), such as cellular
growth, immune, and inflammatory performance.
Endogenous exposure to ultraviolet B radiation occurs as a
result of many people's key provision of fat-soluble
vitamin, which then converts 7-dehydrocholesterol in the
skin to fat-soluble vitamin, which is then hydroxylated to
25-hydroxy D. i.e. 25(0OH)D, a secosteroid endocrine.
25(0H)D is born-again to a minimum of one,25-dihydroxy
D, or 1,25(0OH)2D that is the most active component of the
fat-soluble vitamin molecule (Mahendra et al. 2018). Fat-
soluble vitamin supplements unit of measure is provided to
treat or prevent a variety of diseases, including deficiency-
induced deficiency disease and pathology (Harinarayan
and Akhila 2019). For instance, as a clinical adjunct, the
high incidence and poor prognosis of massive organ cancer
were found to be half attributable to a lack of fat-soluble
vitamins. In addition, patients with large organs with high
levels of the fat-soluble Vit.D have a lower risk of process

progression during neoadjuvant treatment before radical
surgery (Abrahamsson et al. 2019). According to a meta-
analysis conducted by Van den Blink et al. 2018 dietary
supplementation reduced radiation-related bone fractures
as well as the risk of avascular death in patients undergoing
girdle radiation. Castro-Equiluz and colleagues suggested
fat-soluble vitamins as a result of the foremost essential
nutrients for cancer patients receiving chemotherapy girdle
radiation (Castro-Eguiluz et al. 2018). Natural
cholecalciferol is naturally produced by the skin from
dehydrocholesterol, with pre-vitamin D3 produced after
ultraviolet irradiation. This technique is critical for the
biogenesis of fat-soluble vitamins in humans, although fat-
soluble vitamins may be supplied even by diet. The fat-
soluble vitamin is transported into the bloodstream and
metabolized in the liver, where it is hydroxylated to
produce the active form 25-hydroxyvitamin D3
(25(0CH)D3). A number of P-450 protein accelerators
house units converted the fat-soluble vitamin 1 to
25(0OH)D3, in addition to CYP2R1, CYP27Al, and
CYP2D25 (Christakos et al. 2016). Different from
inhibiting the epithelial-stromal transition (EMT) in cancer
cells, this active type of fat-soluble vitamin also provides
protection against sickness and inflammatory organ disease.
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By regulating the catenin communication pathway,
25(0OH)D3 inhabits EMT in human membrane mesothelial
cells (Liu et al. 2019). This study was designed to evaluate
the reaction of nutrition D doses on intestinal motility using
some identified intestinal blockers.

MATERIALS AND METHODS

Experimental Design

The process was essentially performed as previously
described (Montgomery et al. 2016). Male albino rats
(n=10) were recruited in this study. The intestines isolated
from each rat were examined for their response against
acetylcholine (Ach), using an organ bath due to the
following: 1) Ach on tension produced by the rat small
intestine: 1min of baseline contractions were recorded. 1.0
pg of diluted Ach solution was withdrawn using a syringe,
ensuring that there were no bubbles. The needle tip was
inserted into the bath fluid without touching the gut. The
first 0.1 pg of the drug was ejected and waited for 20s to
detect any effect. The solution was mixed by O, bubbles
and waited until the effect stabilized before adding another
dose. 2) (20 pg) of cholecalciferol was included alone. A
baseline of 1min was recorded, and then a dose of 20pg of
cholecalciferol was added. 3) The impact of propranolol on
intestinal smooth muscle: At 1min of baseline was
recording, then 0.1ug of propranolol was centrifuged and
monitored for 20s, and then a dose of 20ug of Vit. D was
added. 4) Effect of Atropine (0.1pg) on intestinal smooth
muscle. After 1min of baseline, 0.1ug of atropine was
added, and after 20s a dose of 20ug of ergocalciferol was
added, the event was marked, and the effect was observed
then the results were printed. The tub was filled with fresh,
warm physiological saline right away. After 2min, it was
washed again, prepared for a new baseline, and then a dose
of 0.2ug of atropine was added and sitting for 20s,
subsequently a dose of 20ug Vit. D was added. 5) Effect of
Verapamil on intestinal smooth muscle: 1min of baseline
data was recorded, 1jug of verapamil was added, and after
20s a dose of 20ug Vit. D was added. 6) Effect of prazosin
on intestinal smooth muscle: 0.1ug of prazosin was ejected,
then after 20s a dose of 20ug of calciferol was added. 7)
Effect of Nicotine large dose on intestinal smooth muscle:
0.1 pg of Nicotine was ejected, then after 20s, a dose of
20pg of fat-soluble vitamin was added.

Statistical Analysis
The gotten result of pressure values was factually
analyzed employing a SAS bundle (ver. 9.1). The implies

Int J Vet Sci, 2022, 11(3): 404-408.

frequently imitates were subjected to one-way ANOVA.
Tukey's noteworthy distinction (HSD) studentized run test
was connected for noteworthy contrasts among implies
(P<0.05).

RESULTS

The display ponder was carried out to evaluate the
pharmacological effect of Vit. D on the isolated intestinal
muscles of albino rats in vitro. The addition of
acetylcholine 0.64g showed a contractile response on
intestinal muscle tone with a significant increase compared
to other tested drugs. Vitamin D showed a significant
increase in the tension values for intestinal muscles
compared to the other tested drug (atropine 0.1pg and
0.2ug, propranolol 0.1ug, verapamil 0.1ug, prazosin 0.1ug
and nicotine large dose 1.78ug) followed by addition of
Vit. D 20ug (Table 1). The data obtained in Fig. 1 showed
the stimulatory effect of Ach on isolated intestinal muscle
as a reference drug for intestinal muscle contraction. This
curve revealed an increased muscle tone contraction with
increased doses of Ach (0.4 to 2.56ug). Vitamin D in
various doses (0.1, 0.2, 1, 10, 20, 40, 80 and 160ug) in Fig.
2 showed intestinal muscle contraction. The stimulatory
response of Vit. D alone on isolated rat intestine is shown
in Fig. 3. Our results showed a stimulatory response of Vit.
D on isolated rat internal organs upon addition of
propranolol Fig. 4. Similarly, upon addition of calcium
blocker, Fig. 5 shows viscus contraction. Fig. 6 shows an
elevation in the viscus response for Vit. D when adding
blocker alpha-adrenergic blocker. Moreover, upon addition
of mydriatic drug, the viscus muscle contracted as shown
in Fig. 7 and 8. There was a stimulatory response to vitamin
D followed the addition of phytotoxic giant dose (NLD) as
shown in Fig. 9.

DISCUSSION

Vitamin D is essential for mineral and bone
metabolism as Vit. D receptors (VDRS) are expressed in
nearly every tissue and cell. There are numerous studies on
the potential extra-skeletal effects of Vit. D (Uday and
Hdgler 2018). The purpose of this study was to investigate
the potential effects of Vit. D on enteral motility in vitro
examination. The obtained results showed an elevation in
enteral muscular contraction upon the addition of
neurotransmitters. This result is consistent with studies that
revealed that muscarinic agonist and enzyme inhibitors
enhance contractions of the little gut. Cholinergic influence
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Fig. 1: Stimulatory response of
different doses of Ach on the
strips of rat intestine.
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Table 1: Comparison of drug versus vitamin D on the intestinal muscles of rats (tension in grams)

No. Acetylcholine Vit. D Propranolol ~ Atropine Atropine Verapamil Prazosin Nicotine
(0.64p9) (20p9) (0.1pg) (0.1pg) (0.2u9) (0.1ug) (0.1ug) (1.78p9)

1 4.7 3.6 4 0.5 0.3 3.1 3.7 2.6

2 5.4 3.7 3.8 0.4 0.2 2.7 3.4 25

3 4.8 35 4.1 0.8 0.1 2.9 3.3 2.8

4 4.9 4 3.6 0.3 0.2 3 3.2 2.4

5 5.3 3.4 3.9 0.5 0.1 2.7 3.4 2.7

6 5.4 3.6 3.6 0.7 0.2 2.9 3.3 2.8

7 5.1 3.6 4.2 0.5 0.3 3 35 2.4

8 5.4 4 3.8 0.8 0.2 2.9 3.3 2.7

9 5.1 3.7 3.9 0.6 0.2 3.1 3.4 2.4

10 4.9 3.8 3.6 0.6 0.3 3.2 35 2.7

Mean+SD 5.1+0.26a 3.69+0.19b  3.85+0.21b  0.57+0.16f 0.21+0.07g 2.95+0.16d 3.4+0.14c 2.60+0.16e

Treatment with Propranolol, Atropine, Verapamil, Prazosin and Nicotine was followed by Vit. D (20ug). Data expressed as (Mean+SD).
Different letters indicate statistical difference at P<0.05 by Duncan test.
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Fig. 3: Stimulatory response of vitamin D on the strips of rat  Fig. 4: Stimulatory response of vitamin D on the strips of rat
intestine. intestine in the presence of propranolol.
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Fig. 5: Stimulatory response of vitamin D on the strips of rat  Fig. 6: Stimulatory response of vitamin D on the strips of rat
intestine in the presence of verapamil. intestine in the presence of prazosin.
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Fig. 7: Stimulatory response of vitamin D on the strips of rat
intestine in the presence of atropine.
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Fig. 8: Stimulatory response of vitamin D on the strips of rat
intestine in the presence of atropine (0.2g).
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Fig. 9: Stimulatory response of vitamin D on the strips of rat
intestine in the presence of NLD.

is due to the fact that muscarinic receptor blockade inhibits
the peristaltic reflex, which is important for propulsive
enteric motility with an antispasmodic (Matsui et al. 2002).
The presence of Vit.D receptors in gut muscle cells
indicates that Vit. D may act locally, influencing mineral
concentration in the organism and contributing to the
contraction-relaxation regulation of intestinal muscle cells.
(Giraldi et al. 2015). The current results revealed an
elevation in enteral muscular contraction upon the addition
of various doses of Vit.D. United Nations agency declared
that Vit.D is especially necessary for optimal absorption of
intestinal minerals and physiological condition. Whereas,
Vit.D deficiency leads to decreased bone stiffness, and it is
commonly associated with bone pain and muscle
weakness. The findings of the current study are consistent
with (Bikle 2016) United Nations agency which
demonstrated that Vit.D plays an indirect role in the
contraction mechanism. However, further studies are
required to demonstrate the role of the receptors in the
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mechanism of action of Vit.D. However, as a universal
population-wide screening tool, it should be used only in
people who are at high risk of developing Vit.D deficiency.
According to some dose-response analyses of RCTs, a
supplemental dose of 800 IU of Vit.D/day should be
comfortable for almost all people to achieve proper blood
serum 25(0OH)D concentrations of 50nmol/L and to
produce beneficial clinical effects (Pilz et al. 2018;
Bouillon and Carmeliet 2018).

Conclusion

The current consideration proposes that supplemental
vitamin D may be valuable as intestinal treatment of solid
tone for invigorating typical intestinal motility.

Author’s Contribution

Nabil A. Soliman, Sherif Wagih, Safaa E. Nassar and
Aya Shawky designed the experiments and reviewed the
manuscript. Reem Adly performed the practical parts of
this study.

REFERENCES

Abrahamsson H, Porojnicu AC, Lindstrem JC, Dueland S,
Flatmark K, Hole KH and Ree AH, 2019. High level of
circulating vitamin D during neoadjuvant therapy may lower
risk of metastatic progression in high-risk rectal cancer.
BMC Cancer 191: 1-9. https://doi.org/10.1186/s12885-019-
5724-z

Bikle DD, 2016. Extraskeletal actions of vitamin D. Annals of the
New York Academy of Sciences 13761: 29-52.
https://doi.org/10.1111/nyas.13219

Bouillon R and Carmeliet G, 2018. Vitamin D insufficiency:
Definition, diagnosis and management. Best Practice and
Research Clinical Endocrinology and Metabolism 325: 669-
684. https://doi.org/10.1016/j.beem.2018.09.014

Castro-Eguiluz D, Leyva-Islas JA, Luvian-Morales J, Martinez-
Roque V, Sénchez-Lopez M, Trejo-Durdn G and Leyva-
Rend6n FJ, 2018. Nutrient recommendations for cancer
patients treated with pelvic radiotherapy, with or without
comorbidities. Revista de Investigacion Clinica 703: 130-
135. https://doi.org/10.24875/R1C.18002526

Christakos S, Dhawan P, Verstuyf A, Verlinden L and Carmeliet
G, 2016. Vitamin D: metabolism, molecular mechanism of
action, and pleiotropic effects. Physiological Reviews 961:
365-408. https://doi.org/10.1152/physrev.00014.2015

Giraldi G, Fioravanti A, De Luca d’Alessandro E, Palmery M and
Martinoli L, 2015. Investigation of the effects of vitamin D
and calcium on intestinal motility: In vitro tests and
implications for clinical treatment. Acta Pharmaceutica 653:
343-349. https://doi.org/10.1515/acph-2015-0023

Harinarayan CV and Akhila H, 2019. Modern India and the tale
of twin nutrient deficiency—calcium and vitamin D—nutrition
trend data 50 Years-retrospect, introspect, and prospect.
Frontiers in Endocrinology 10: 493. https://doi.org/10.3389/
fendo.2019.00493

Liu KH, Fu J, Zhou N, Yin W, Yang YY, Ouyang SX and Liang
YM, 2019. 1,25-Dihydroxyvitamin D3 prevents epithelial-
mesenchymal transition of HMrSV5 human peritoneal
mesothelial cells by inhibiting histone deacetylase 3 HDAC3
and increasing Vitamin D receptor VDR expression through
the Wnt/B-catenin signaling pathway. International Medical
Journal of Experimental and Clinical Research 25: 5892-
5902, https://doi.org/10.12659/MSM.916313

Mahendra A, Karishma BKC, Sharma T, Bansal N, Bansal R and
Gupta S, 2018. Vitamin D and gastrointestinal cancer.
Journal of Laboratory Physicians 10: 1-5. https://doi.org/
10.4103/JLP.JLP 49 17



https://doi.org/10.1186/s12885-019-5724-z
https://doi.org/10.1186/s12885-019-5724-z
https://dx.doi.org/10.1111%2Fnyas.13219
https://doi.org/10.1016/j.beem.2018.09.014
https://doi.org/10.1152/physrev.00014.2015
https://doi.org/10.1515/acph-2015-0023
https://doi.org/10.3389/%20fendo.2019.00493
https://doi.org/10.3389/%20fendo.2019.00493
https://doi.org/10.12659/MSM.916313
https://doi.org/%2010.4103/JLP.JLP_49_17
https://doi.org/%2010.4103/JLP.JLP_49_17

Int J Vet Sci, 2022, 11(3): 404-408.

Matsui M, Motomura D, Fujikawa T, Jiang J, Takahashi S I, Riccardi C, Perrone L, Napolitano F, Sampaolo S and Melone
Manabe T and Taketo MM, 2002. Mice lacking M2 and M3 MAB, 2020. Understanding the biological activities of
muscarinic acetylcholine receptors are devoid of cholinergic vitamin D in type 1 neurofibromatosis: New insights into
smooth muscle contractions but still viable. Journal of disease pathogenesis and therapeutic design. Cancers 12:
Neuroscience 2224: 10627-10632. https://doi.org/10.1523/ 2965. https://doi.org/10.3390/cancers12102965
JNEUROSCI.22-24-10627.2002 Uday S and Hogler W, 2017. Nutritional rickets and osteomalacia

Montgomery LE, Tansey EA, Johnson CD, Roe SM and Quinn in the twenty-first century: revised concepts, public health,
JG, 2016. Autonomic modification of intestinal smooth and prevention strategies. Current Osteoporosis Reports 154:
muscle contractility. Advances in Physiology Education 293-302. https://doi.org/10.1007/s11914-017-0383-y
401: 104-109. https://doi.org/10.1152/advan. 00038.2015 Van den Blink QU, Garcez K, Henson CC, Davidson SE and

Pilz S, Mérz W, Cashman KD, Kiely ME, Whiting SJ, Holick MF Higham CE, 2018. Pharmacological interventions for the
and Zittermann A, 2018. Rationale and plan for vitamin D prevention of insufficiency fractures and avascular necrosis
food fortification: a review and guidance paper. Frontiers in associated with pelvic radiotherapy in adults. Cochrane
Endocrinology 9: 373. https://doi.org/10.3389/fend0.2018. Database of Systematic Reviews 4: CD010604.
00373 https://doi.org/10.1002/14651858.CD010604.pub2

408


https://doi.org/10.1523/%20JNEUROSCI.22-24-10627.2002
https://doi.org/10.1523/%20JNEUROSCI.22-24-10627.2002
https://doi.org/10.1152/advan.%2000038.2015
https://doi.org/10.3389/fendo.2018.%2000373
https://doi.org/10.3389/fendo.2018.%2000373
https://doi.org/10.3390/cancers12102965
https://doi.org/10.1007/s11914-017-0383-y
https://doi.org/10.1002/14651858.CD010604.pub2

