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THE EFFECT OF HIGH DOSES OF VITAMIN D3 IN PRESENCE OF VITAMIN C
ON THE KIDNEY OF DOMESTIC MALE RABBITS
Njia Mild A Rajab Aser', Wedad Mohamed Omran Alkut! and Khayriya Mohammed
Al Bakouri'
! Department of Biology/ Faculty of Sciences, El-mergib University, EI-Khoms /Libya

ABSTRACT

Since the corona virus is spreading, many doctors advise taking vitamin D to avoid
contracting it. However, some people misused it without considering the potential toxicity.
Because of this reason, in this study, male rabbits were used to examine the effects of varying
vitamin D3 dosages on the kidney's physiology and histology. For three months, male rabbits
were injected with vitamin D3 at doses of 200,000, 400,000, 600,000 and 800,0001U per
month. Numerous physiological signs in the kidney of the rabbit after treatment, such as,
elevated of urea concentrations as well as creatinine in the blood serum. Also, there were
some histological signs included hyaline, atrophy and focal calcifications.

Keywords: vitamin D; kidney; atrophy; calcifications; hyaline; rabbit

1. Introduction

A class of fat-soluble seco-steroids called vitamin D is in charge of a variety of human
biological functions. Vitamin D3 (cholecalciferol) and vitamin D2 (ergocalciferol) are the
two most significant substances in this group (Bikle and Christakos, 2020). DelLuca (2004)
asserts that vitamin D3 is a pro-hormone for bone homeostasis and the metabolism of calcium
and phosphorus intake. The body primarily synthesises 1,25-dihydroxyvitamin D3
[1,25(0OH)2 D3], the active form of vitamin D, in the mitochondria of the kidney's proximal
tubules (Del-Valle and Heather, 2011). The source of vitamin D intake goes back to food
sources or can be infant nutrition, dietary supplements and vitamin preparations has increased
the risk of its toxicity (Holick, 2006). Vitamin D plays a crucial role in alleviating Covid-19
symptoms that affect the upper respiratory tract (Devaux et al., 2020), as it can stimulate the
immune response to various infectious agents. Therefore, numerous physicians advise
individuals to consume vitamin D amid the coronavirus pandemic (Mansur et al., 2020), yet
some patients have misused it without considering the repercussions of vitamin D overdose
on their well-being. Numerous studies focus on vitamin D deficiency, which causes various
issues for the body. On the other hand, research on vitamin D overdose has been rare in
comparison to studies on vitamin D deficiency.

If vitamin D is administered in large levels for an extended period of time, it can be harmful
and cause a number of issues, including renal failure, ectopic soft tissue calcification with
vascular calcification and nephrocalcinosis, hypercalcemia, and hypercalciuria (Coburn &
Jack, 1984; Pettifor et al., 1995). That was demonstrated by earlier research. Vitamin D
toxicity dosages caused glomrulitis, muscle cell degeneration, and muscle fibre separation
(Singla et al., 2015).Therefore, the goal of the current investigation was to assess the potential
physiological and histological effects of high vitamin D3 and C dosages on the kidney of
male domestic rabbits.

2. Materials and methods

2.1 Drugs used

Vitamin D B.O.N 200.000 Ul/Iml purchased from local pharmacies (Bouchara-
recordari.France). Vitamin C 1000 mg (Superdyn, Europe,ltaly).

http://tarbawej.elmergib.edu.ly 1203



/‘\ 5.9 i) Alaa ‘
Journal of Educational 2024 4ud 2,17 aad) 50 Jalaa

I , ISSN: 2011- 421X 2025 26 aaxd)
Arcif Q3

2.2 Experimental animals

This study was conducted on a group of adult male rabbits, with approximately 40 rabbits
obtained from local markets. Their ages ranged between 4 and 6 months, and their weights
were ranged between 800 and 1200 grams. The rabbits were housed in specialized cages
within a room equipped with standard conditions, including a ventilation system, temperature
control set between 22 and 25 °C, and lighting adjusted to provide 12 hours of light and 12
hours of darkness. The rabbits were provided with water and food, including dried clover and
specialized feed. Then, the animals were allowed a two-weeks adaptation period to the
experimental environment, during which their health was monitored and regularly checked by
a veterinarian to ensure they were free of diseases. The experiment started in September 2023
and ended in December 2023. They were divided into five groups (8 animals each) and
treated as follows: Group I: control group each animal was injected intraperitoneally corn
oil (100 mg) for 3 months. Group Il: each animal was injected intraperitoneally with
vitamin D3 (200,000 1U/mL) once a week (four doses per month), for 3 months. Group Il1:
each animal was injected intraperitoneally with vitamin D3 (200,000 IU/mL) every 10 days
(three doses per month) for 3 months. Group 1V: each animal was injected intraperitoneally
with vitamin D3 (200,000 IU/mL) twice a month (every 15 days) for 3 months. Group VI:
This group was injected intraperitoneally with vitamin D3 (200,000 IU/mL) once a month for
3 months. All groups given vitamin C (1000 mg) orally in parallel with the doses of vitamin
D3.

2.3 Measurement of biochemical parameters:

The activities of urea and creatinine were determined using commercial kits from
Biomagreb, Tunisia. The procedure given in the Kits were followed.

2.4 Histopathological study

Samples of kidney tissue were embedded in paraffin blocks, dehydrated in increasing alcohol
grades, and fixed in a 10% buffered formalin solution. After cutting 4-5 um slices from the
prepared blocks and staining them with haematoxylin and eosin (H&E), the pathologist used
a light microscope (Olympus BH-2, Tokyo, Japan) to see the preparations.

2.5 Statistical analysis

The findings were presented in the form of mean + SD. One-way analysis of variance
(ANOVA) was used to examine the data for comparisons between various variables.
According to the statistical package software (SPSS version 25), Duncan's test was employed
as a post hoc test for the comparison of significance across groups.Statistical significance was
defined as a value of less than 0.05.

3. Results

3.1 Clinical signs

The effects of high doses of vitamin D3 on rabbit kidneys revealed some side effects in the
behaviour of visible individuals. For example, as the dose duration increased, there was a
decrease in feed intake and an increase in drinking water. Difficulty moving was observed in
the final weeks of the exposure.

3.2 Change in the level of vitamin D

The results of the comparisons showed that there was a significant difference (P<0.01)
between the means of the study groups according to the vitamin-D3 . It was noted that there
was a significant increase (P<0.01) in the level of vitamin-D3 in the animals of group-2
(103.5 £ 1.2) when compared the control group (group 1), the increase rate was almost 96%.
Also, there was a significant increase (P<0.01) in the level of vitamin-D in group-3 animals
(108.3+1.03) when compared to the control group (group 1), where the percentage of increase
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was roughly 101%. Furthermore, there was a significant increase (P<0.01) in the level of
vitamin-D3 in group-4 animals (101.0+0.71) when compared to the control group, where the
percentage of increase was about 93%. Also, there was a significant increase (P<0.01) in the
level of vitamin-D in group-5 animals (102.7 + 1.45) when compared to the control group,
the increase rate was almost 95% as shown in figure 1.

200,00

150.004

100.00-

Mean Vit-D & C

50.00

0.00-
group-1 group-2 group-3 group-4 group-5

GROUPS

Figure 1: Change in the level of vitamin D3 between groups. Bars followed by the different
letter are significantly different (p < 0.01).

3.2 Estimation of biochemical parameters

The impact of vitamin D3 on levels of urea and creatinine was calculated and shown as
Meanz SD, When contrast to the control group.

3.2.1 Change in the level of Urea

It was observed that there was a significant increase in the level of urea in all animal groups
when compared to control group as shown in figure 2. There was a significant increase
(P<0.01) in the level of urea in the animals of group-2 (250+14.3) when compared to control
group, by about 211%. Moreover, there was a significant increase (P<0.01) in the level of
urea in group-3 (164 + 13.07) when compared to the control group, the increase rate was
around125%. Furthermore, there was a significant increase (P<0.01) in the level of urea in
group-4 animals (163+9.6) by approximately 124% when compared to the control group. As
well, there was a significant increase (P<0.01) in the level of urea in group-5 animals
(153.75+14.7), where the percentage of increase was 115% approximately.
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Figure 2: measurements of urea level between Groups, Bars followed by the same letter are
not significantly different (p > 0.05)
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3.2.2 Change in the level of Creatain

Statistical results showed a significant increase in the level of creatain in all animal groups
compared with the control group as illustrated in figure 3.
There was a significant increase (P<0.05) in the level of Creatain in the animals of group-2
(2.5 £ 0.165) with approximately 1.7% . In the same way, there was a significant increase
(P<0.05) in the level of creatain in group-3 animals (1.9+£0.12) by 1.1% approximately. Also,
there was a significant increase (P<0.01) in the level of creatain in group-4 animals
(1.7£0.19) by about 0.93%, while there is no significant difference (P>0.05) between the
means of the control group and group 5.
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o 1
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tini =
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ne
0.00 T T T T T
group-1 group-2 group-3 group-4 group-3

GROUPS

Figure 3: measurements of creatinine levels between Groups. Bars followed by different
letter are significantly different (p< 0.05).

3.3 Histological changes

3.3.1 Histological structure of the kidneys in the control group:

Microscopic examination of the kidney tissue sections in rabbit from the control group (group
1) presented that the kidneys consist of the outer cortex region including the urinary filtration
units (Glomerulus) and proximal and distal renal tubules. Moreover, the kidneys are enclosed
by the capsule. The medulla contains ascending and descending limb of Henle loop as well as
collecting tubes figure 4 (A, B).
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>

Figure.4 (A&B) Sections of rabbit kidney of control group, paraffin embedded and HE
stained section. 10x, and 40x magnification lens: Kidney tissue shows glomerulus (G) and
blood vessels look normal, interstitial tissue and renal tubules (T) looks normal.
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3.3.2 Histological structure of the kidneys in the groups treated with different
concentrations of vitamin D3.

Histopathological changes of the kidneys in the groups treated with different concentrations
of vitamin D3 supplement for 3 months as follows: Group 2: This group was given vitamin D
(200,000 1U/ml) + vitamin C (1000 mg) once a week, with four doses per month for 3
months. In this group, the glomeruli did not show any obvious abnormality, on other hand,
there was a clear atrophy in wide areas of the renal tubules with severe hyaline changes as
well as mild fibrosis in the interstitial tissue, also, there were some small blood vessels
showed severe calcification and severe hyaline changes.

Figure 5. (A&B) Sections of rabbit kidney treated with vitamine D3 at concentration of
200,0001U/per week for 3 months (group2), paraffin embedded and HE stained section.
10x, and 40x magnification lens: A: Kidney tissue shows wide fields of renal tubules atrophy
(A ) with severe hyaline ( H ) changes, mild interstitial tissue fibrosis ( F ) and severe
calcification ( Ca ).B: Kidney tissue shows renal tubules with severe hyaline ( H ) changes,
fibrosis ( F ), atrophy ( A ), and calcification ( Ca).

In the group 3, which treated with vitamin D3 at concentrations of 200,000 U, supplemented
with vitamin C (1000mg) every 10 days (three doses monthly) at a rate of 2400,000, for 3
months, the histopathological changes of the kidneys showed that the glomeruli did not show
any obvious abnormality, whereas, there was some atrophy in wide areas of the renal tubules
with moderate hyaline changes and fibrosis in the tissue, Also, there was some moderate
calcification in small blood vessels and moderate hyaline changes.

Figure 6. (A&B) Sections of/rabbit kidney treated with vitamin D3 at concentration of
200,0001U every 10 daysyor 3 months (group3), paraffin embedded and HE stained
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section. 10x, and 40x magnification lens. (A, B ): A: Kidney tissue shows glomerulus (G)
look normal, focal atrophy of renal tubules (T) with mild hyaline (H) change.B: Kidney tissue
shows glomerulus (G) with no obvious abnormality, wide fields of renal tubules (T) atrophy
with moderate hyaline (H) changes, and mild interstitial tissue fibrosis (F).

Group 4 was given vitamin D3 every 15 days (two doses per month), at a rate of (1,600,000)
IU for 3 months. During the histopathological examination, the glomeruli did not show any
clear defect, but was focal atrophy of the wide renal tubules and mild hyaline changes. There

was no calcification.

A

Figure 7. (A&B) Sections of rabbit kidney treated with vitamin D3 at concentration of
200,000 1U every 15 days for 3 months (group4), paraffin embedded and HE stained

section. 10x, and 40x magnification lens.

(T) with mild hyaline (H) change.

Kidney tissue shows focal atrophy of renal tubules

Furtheremore. The histopathological changes of the kidneys in the group5, that treated with
a concentration of (200,000) IU of vitamin D3 in addition to vitamin C once a month for 3
months (8,0000 1U a month), the glomerulus show no obvious abnormality, small fields of
renal tubules atrophy with mild hyaline changes less than features in Group A, some small
blood vessels show mild calcification and mild hyaline changes.
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Figure 8. (A&B) Sections of rabbit kidney treated with vitamin D3 at concentration of
200,000 1U once a month for 3 months (group 5), paraffin embedded and HE stained
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section. 10x, and 40x magnification lens. A: Kidney tissue shows glomerulus (G ) with no
obvious abnormality, small fields of renal tubules atrophy ( A ) with mild hyaline ( H )
changes and mild calcification ( Ca ). B: Kidney tissue shows more wide fields of renal
tubules atrophy ( A ) with very sever hyaline ( H ) changes and fibrosis ( F ). No
calcification.

4. Discussion

This research study determined the effects of vitamin D3, at four different doses, on
physiological and histological changes of rabbit kidney. In this study, 40 rabbits in 5 groups
were treated with different doses of vitamin D3 in present with vitamin c. The lowest dose was
200,000 1U per month and the maximum dose was 800,000 IU each month. In this study the
kidney function test was assessed measuring urine and creatinine levels. Urine and creatinin
levels of the groups, which were treated for 3 months, were significantly increases compared
to the control group and increases with increasing concentration. Except the in group 5, this
had just 200,0001U of vitamin D3 per month. The results in our study were in accord with the
results of another study which was carried out by Chavhan et al. (2011), who indicated that the
escalation is due to the toxic effect of vitamin D3 in the kidneys. The increase in both urea and
creatinine levels as a result of failure in kidney function (Mendelssohn et al., 1999; Guyton
and Hall, 2006).

The results of the present study showed that kidney tissue that not treated with vitamin D3
(control group) did not cause any damage in the kidneys tissues; however the treated groups
led to some pathological changes in the kidneys of rabbit. Furthermore, in this study the
kidney of treated rabbits of different groups detected focal calcification in the renal tissue after
long exposure to vitamin D3 toxicity as in all groups as presented in figures (4-7). In addition
to that, there were hyaline casts in renal tubular in all treated groups as shown in figures (4-7).
This pathological effect may be caused by cell and tissue damage of the kidney, and this
match with (Chavhan et al., 2011) who stated that the tubular epithelium presented
calcification and coagulative necrosis along with presence of proteinaceous casts in the lumen.
Moreover, there was some mild to sever of atrophy of epithelial cells; these results correspond
to the same in the study of Kocher et al. (2010).

5. Conclusion

In conclusion, Vitamin D3 has an impact on renal function, as evidenced by the changes in all
of the biochemical markers used in this study to assess kidney function when different
amounts were given. When compared to the normal control, the effects of different vitamin D3
dosages on the histoarchitecture of the rabbit kidney show some shrinkage in large parts of the
renal tubules with considerable calcification and hyaline modifications, minor fibrosis, and
severe hyaline abnormalities.
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