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ABSTRACT 

Background: This study examines the effect of hypervitaminosis D on serum 

lipids and on kidney functions in New Zealand White (NZW) rabbit. It aims to 

study whether renal insufficiency or failure, due to hypervitaminosis D, is 

calcium-related or not. As well, it also discusses a possible link between 

hypervitaminosis D and hypercholesterolemia. Methods: Four Groups of six 

animals each, were divided into: Group I, received regular diet, Group II 

received regular diet +10,000/day vitamin D2; Group III, received 0.25% 

cholesterol diet; as well as Groups IV received 0.25% cholesterol diet plus 

10,000 IU. Blood samples were taken at the end of the study and examined 

for Total Cholesterol (TC), Triglycerides (TG), Low Density Lipoprotein (LDL), 

High Density Lipoprotein (HDL), Blood Urea Nitrogen (BUN), Creatinine, 

Alanine Aminotransferase (ALT), Aspartate Aminotransferase (AST), Alkaline 

Phosphatase (ALP), Calcium and Phosphate. As well, 25- hydroxyvitamin D 

(25 (OH) D) was measured using tandem LC-MS/MS. Results: The initial (0 

time) serum TC, TG, LDL, HDL, Creatinine, Calcium, Phosphate and 25 (OH) 

D levels were not significantly different among different groups including 

control. At 1- and 2-month time, values from serum TC, TG, LDL, HDL and 

TC/HDL-C ration of Groups III and IV were significantly different from controls 

(p<0.05). As well, values from serum 25 (OH) D of Group II and IV were 

significantly different from controls (p<0.05) at 1- and 2-month time. However, 

values from serum Creatinine and Calcium of Group II were significantly 

different from controls (p<0.05) at 1- and 2-month time. Conclusion: 

Hypervitaminosis D may aggravate hypercholesterolemia, and it also induces 

renal insufficiency and/ or failure through a calcium-dependent mechanism. 
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Introduction

Unlike the water-soluble vitamins, vitamin D causes 

disease due to excess as well as deficiency[1]. 

Excessive vitamin D supplementation in human food 

and in diets of animals intended for human 

consumption may be harmful since vitamin D3, is fat 

soluble and accumulates in all body tissues[2]. 

Among the factors that may predispose individuals 

to vitamin D intoxication are increased calcium 

intake, decreased renal function, diminished 

estrogen levels, the existence of sarcoidosis [3] or 

other vitamin D-hypersensitivity syndromes 

associated with over-production of 1, 25 (OH) 2D [4]. 

Linden [5] conducted an epidemiological study in 

humans finding a correlation between moderately 

high intakes of vitamin D with increased incidence of 

myocardial infarction. He also suggested that 

patients with hypercalcemia because of vitamin D 

intoxication are likely to develop renal calculi [5]. In 

the same essence, Moon et al [6] proposed that the 

‘epidemic’ of ischemic heart disease in North 

America paralleled an increase in consumption of 

vitamin D accompanied by a decrease in that of 

magnesium. A Finish Study has been conducted at 

1997 [7] on postmenopausal women who were on 

hormone replacement therapy (HRT) and receiving 

a long-term vitamin D supplementation. This study 

found that the serum concentrations of LDL-

Cholesterol increased and those of HDL-Cholesterol 

and the HDL/LDL ratio decreased in the vitamin D3 

group even more than those in the placebo group, 

although the differences between the groups were 

not statistically significant. They concluded that 

vitamin D3 supplementation may have unfavourable 

effects on lipids in postmenopausal women such as 

increased serum levels of LDL-Cholesterol.[7]  

Misselwitz et al [8] identified 10 children with the 

combination of bilateral nephrocalcinosis and 

hypercalciuria with normal serum calcium and 

phosphate. These children were receiving 

intermittent high dose of vitamin D prophylaxis during 

infancy.[8] 

In this study we are addressing the consequences of 

taking high doses of vitamin D. Until now, defining 

optimal dose of vitamin D still a troublesome as many 

factors are involved such as serum level 25 (OH)D, 

habitat (tropical, north, etc.), nutritional status, sex, 

age, and race. One of the themes of this study is 

attempting to define an optimal dose of vitamin D 

administration. 

Material and Methods 

Animals: Following the methods described 

previously (9- 15), twenty four female New Zealand 

White rabbits weighed 1.8 to 2 kg and aged 6- 8 

weeks were assigned in five study groups (6 animals 

per group): 1) controls receiving regular diet + 1 ml 

olive oil on lettuce leaves (Group I) ; 2) animals fed 

on regular diet plus 10,000 IU/day vitamin D2 

(Sigma; Markham, Ontario, Canada) dissolved in 
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olive oil*; 3) animals fed on 0.25% cholesterol-

enriched diet (Purina (St Louis, MO, USA) and did 

not contain any antioxidants (Groups II and III). 4) 

animals fed on 0.25% cholesterol-enriched diet plus 

10,000 IU/day vitamin D2 dissolved in olive oil 

(Group IV). Each animal was receiving 1 ml vitamin 

D2 solution (vehicle was olive oil) individually on 

lettuce leaves. The rabbits were housed in individual 

cages at room temperature of 22–24°C and a relative 

humidity of 40–60% under a 12-h light/12-h dark 

cycle. 

The experimental protocols were approved by the 

Ethics Committee of the University of Saskatchewan 

and the animal care was performed according to the 

approved standards for Laboratory Animal Care. 

Following 18 h of fasting, blood samples (from the 

ear marginal artery) were collected before (0 time) 

and after 4 and 8 weeks on the respective diets for 

measurement of total cholesterol (TC), triglycerides 

(TG), low density lipoprotein-cholesterol (LDL-C), 

high density lipoprotein-cholesterol (HDL-C), 

TC/HDL-C, Blood Urea Nitrogen (BUN), Creatinine, 

ALT, AST, ALP, calcium and phosphate. At the end 

of the protocol (8 weeks) rabbits were anesthetized 

with ethanol, pentobarbital sodium (50 mg kg-1 IV) 

(Bimedia-MTC Animal Health Inc., Cambridge, ON, 

Canada) in the marginal ear prior to euthanasia. 

Olive oil was chosen to dissolve vitamin D2 over 

drinking water. As vitamin D2 is insoluble in water, 

olive oil was chosen to ensure the maximum 

solubility of vitamin D2. According to some reports 

released from Sigma Aldrich, the maximum possible 

solubility of vitamin D2 in water is 0.23 mg in 1 ml of 

water. 

Blood Chemistry: Total cholesterol, triglycerides, 

HDL, BUN, creatinine, calcium and phosphorus, 

ALT, AST and ALP were measured on an automated 

Beckman Synchron LX20 Clinical System Analyzer. 

LDL-C was calculated. Cholesterol risk ratio was 

estimated using the TC/HDL-C ratio. However, 25 

(OH) D was measured using Tandem MS/MS. 

Statistics: The data are expressed as mean ± 

standard error mean (SEM). Then groups of data 

were compared with an analysis of variance (One 

way ANOVA) followed by Tukey’s multiple 

comparison tests. 

Results 

Serum Lipids 

Serum Cholesterol 

The basal levels of Serum Total Cholesterol in 

Groups I, II, III, and IV were averaged as 1.5±0.2, 

1.6±0.3, 1.9±0.8, and 1.6±0.5 respectively. The 

basal serum levels were not significantly different 

among different groups including control. Figure 1 

shows that the initial (0 time) serum levels were not 

significantly different among different groups 

including control. At 1 month time, groups I and II 

showed slight alteration with no significant difference 
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(p value > 0.05). As well, values of Groups III and IV 

were significantly different from Groups I and II at 1 

month time (p<0.05). At 2-month time, groups I and 

II showed slight alteration with no significant 

difference. Values of Groups III and IV were 

significantly different from Groups I and II (p < 0.05). 

Serum cholesterol of Group III slightly decreased 

when compared with the corresponding value at 1 

month time. However, values of serum cholesterol 

from Group IV slightly increased when compared 

with the corresponding value at time 1 month. Group 

III was not significantly different from Group IV at 2-

month time (p>0.05). 

 

Figure 1. Sequential changes in the levels of serum cholesterol (mmol/L) in Groups I, II, III and IV. Results were 

expressed as mean ± SEM.  ¥p< 0.05, comparison of values from Group I against Group III and IV at 1 month 

time. *p<0.05, comparison of values from Group II against values from Group III and IV at 1 month time. At 2-

month time, ªp<0.05, comparison of values from Group I against values from Group III and Group IV. bp<0.05, 

comparison of values from Group II against values from Group III and Group IV. 

Serum Triglycerides 

The basal levels of serum triglycerides in Groups I 

(Regular), II (RVD10), III (Chol), IV and (CVD10) 

were averaged as 0.96±0.4, 0.96±0.4, 0.79±0.3, and 

0.77±0.3, respectively.  As shown in Figure 2, the 

basal levels of serum triglycerides in Groups I 

(Regular), II (RVD10), III (Chol), IV and (CVD10) 

were not significantly different among different 

groups including control. At 1 month time, groups I 

and II showed slight alteration with no significant 

difference. Values of Groups III and IV were 

significantly different from values of Groups I and II 

at 1 month time (p<0.05). At 2-month time, values 

from Groups I and II were similar.  Values of Groups 

III and IV were significantly different from Groups I 

and II (p < 0.05) at 2-month time. Serum triglycerides 
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of Group III decreased when compared with the 

corresponding value at 1 month time. However, 

values of serum triglycerides from Group IV slightly 

increased when compared with the corresponding 

value at time 1 month. Group III was not significantly 

different from Group IV at 2-month time (p>0.05). 

 

Figure 2.  Sequential changes in the levels of serum triglycerides (mmol/L) in Groups I, II, III and IV. Results were 

expressed as mean ± SEM. *p<0.05, comparison of values from Group I against values from Group III and IV. 

 ⁫ p< 0.05, comparison of values from Group II against Group III and IV at 1 month time. ªp<0.05, comparison of 

values from Group I against Group III and IV and bp<0.05, Group II vs. Group III and IV at 2-month time 

Serum Lipoproteins

Serum Low Density Lipoprotein (LDL) 

The basal levels of serum LDL in Groups I (Regular), 

II (RVD10), III (Chol), IV and (CVD10) were 

averaged as 1.16±0.2, 1.71±0.2, 2.3±0.7 and 

1.92±0.4, respectively.   Figure 3 shows that the 

basal levels of Serum LDL in Groups I (Regular), II 

(RVD10), III (Chol), IV and (CVD10) were not 

significantly different among different groups 

including control. At 1 month time, groups I and II 

showed slight alteration with no significant 

difference. Values of Groups III and IV were 

significantly different from values of Groups I and II 

at 1 month time (p<0.05). At 2-month time, values 

from Groups I and II showed a slight alteration with 

no significant difference. Values of Groups III and IV 

were significantly different from Groups I and II (p < 

0.05) at 2-month time. Serum LDL of Group III 

decreased when compared with the corresponding 

value at 1 month time. However, values of serum 
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LDL from Group IV slightly increased when 

compared with the corresponding value at time 1 

month. Group III was not significantly different from 

Group IV at 2-month time (p>0.05). 

 

Figure 3. Sequential changes in the levels of serum LDL (mmol/L) in Groups I, II, III and IV. Results were 

expressed as mean ± SEM. No significant difference among the four groups at 0 time. At 1 month time, † p< 0.05, 

comparison of values of group I against values from Group III and IV. *p<0.05, comparison of values from group 

II against values from Group III and IV. At time 2 months, ap< 0.05, comparison of values from group I against 

values from Group III and IV. bp<0.05, comparison of values from group II against values from Group III and IV. 

Serum High Density Lipoprotein (HDL) 

The basal levels of serum HDL in Groups I (Regular), 

II (RVD10), III (Chol), IV and (CVD10) were 

averaged as 0.57±0.1, 0.58±0.1, 0.72±0.2 and 

0.64±0.1 respectively.   As shown in Figure 4, the 

basal levels of Serum HDL in Groups I (Regular), II 

(RVD10), III (Chol), IV and (CVD10) were not 

significantly different among different groups 

including control. At 1 month time, groups I and II 

showed slight alteration with no significant 

difference. Values of Groups III and IV were 

significantly different from values of Groups I and II 

at 1 month time (p<0.05). At 2-month time, values 

from Groups I and II showed a slight alteration with 

no significant difference. As well, values of Group I 

increased when compared with the corresponding 

values at 1 month time while values from Group II 

showed slight decrease. Values of Groups III and IV 

were significantly different from Groups I and II (p < 

0.05) at 2-month time. Group III was not significantly 

different from Group IV at 2-month time (p>0.05). 
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Figure 4. Sequential changes in the levels of serum HDL (mmol/L) in Groups I, II, III and IV. Results were 

expressed as mean ± SEM. No significant difference among the four groups at 0 time. At 1 month time, *p<0.05, 

comparison of values from group I against values from Group III and IV. As well, † p< 0.05, comparison of values 

of group II against values from Group III and IV. At time 2 months, ap< 0.05, comparison of values from group II 

against values from Group III and IV. 

T/HDL-C ratio

The basal levels of serum T/HDL-C ratio in Groups I 

(Regular), II (RVD10), III (Chol), IV and (CVD10) 

were averaged as 2.8±0.5, 2.8±0.5, 2.5±0.7and 

2.6±0.3 respectively. As shown in Figure 5, the basal 

levels of Serum T/HDL-C ratio in Groups I (Regular), 

II (RVD10), III (Chol), IV and (CVD10) were not 

significantly different among different groups 

including control. At 1 month time, groups I and II 

showed slight alteration with no significant 

difference. Values of Groups III and IV were 

significantly different from values of Groups I and II 

at 1 month time (p<0.05). At 2-month time, values 

from Groups I and II showed a slight alteration with 

no significant difference. Values of Groups III and IV 

were significantly different from Groups I and II (p < 

0.05) at 2-month time. Group III was not significantly 

different from Group IV at 2-month time (p>0.05). 
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Figure 5. Sequential changes in the levels of serum T/HDL-C ratio in Groups I, II, III and IV. Results were 

expressed as mean ± SEM. No significant difference among the four groups at 0 time. At 1 month time, †p< 0.05, 

comparison of values of group I against values from Group III and IV. As well, *p<0.05, comparison of values from 

group II against values from Group III and IV, ap< 0.05, comparison of values from group II against values from 

Group III and IV. 

Serum Total 25 (OH) D

Serum 25 (OH) D3 and 25 (OH) D2 were measured 

by using MS/MS and the total 25 (OH) D was 

calculated from the sum of the two fractions. Table 1 

shows the differences from means (nmol/L) in 

respect to Time (0, 1 and 2 month) and diet. The 

basal levels of serum total 25 (OH) D in Groups I 

(Regular), II (RVD10), III (Chol), IV and (CVD10) 

were averaged as 123.3±29.7, 151.7±70.7, 

106.7±24.1 and 102.0±13.3 respectively. Figure 6 

shows that the initial (0 time) serum levels were not 

significantly different among different groups 

including control. At 1 month time, groups I and II 

showed slight alteration with no significant difference 

(p value > 0.05). Values of Groups II and IV were 

significantly different from values from Groups I and 

III at 1 month time (p<0.05). At 2-month time, groups 

I and III were similar. Values of Groups II and IV were 

significantly different from Groups I and II (p < 0.05) 

at 2-month time. Serum 25 (OH) D of Groups II and 

IV sharply increased when compared with the 

corresponding values at 1 month time. Group II was 

significantly different from Group IV at 2-month time 

(p>0.05). 
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Table 1: A comparison between values from means of serum 25 (OH) D2, 25 (OH) D3 and total 25 (OH) D 

(nmol/L) in respect to Time and Diet from Groups I, II, III and IV. 

 

 

Figure 6. Sequential changes in the levels of serum total 25 (OH) D (mmol/L) in Groups I, II, III and IV. Results 

were expressed as mean ± SEM. †p< 0.05, comparison of values of group I and II at 0 time against values from 

Group III and IV at 1 vs. 2-month times. *p<0.05, Group II vs. Group III and IV and ⁫ p< 0.05 Group I vs. Group III 

and IV at 1 month time. ªp<0.05, Group I vs. Group III and IV and bp<0.05, Group II vs. Group III and IV at 2-

month time. 
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Serum Creatinine 

The basal levels of Serum Creatinine in Groups I, II, 

III, IV and V were averaged as 62.3±12.0, 70.5±9.7, 

75.0±8.0, 73.8±5.0 and 65.3±6.4 µmol/l respectively. 

The basal serum levels were not significantly 

different among different groups including control. 

Fig. 7 indicated that the basal serum levels were not 

significantly different among different groups 

including control. At 1 month time, Group II was 

significantly different Groups I and III (p<0.05). 

However, Group II showed slight alteration when 

compared with Group IV with no significant 

difference (p>0.05). Values of Groups II were 

significantly different from Groups I, III and IV (p < 

0.05) at 2-month time. However, Groups I, III and IV 

were not significantly different (p>0.05). 

S. Calcium 

The basal levels of Serum Calcium in Groups I, II, III, 

and IV were averaged as 3.1±0.09, 3.3±0.15, 

3.1±0.11, and 3.2±0.22 respectively. At 1 month 

time, values from Groups I, III and IV showed slight 

alteration with no significant differences (p>0.05). 

However, value from Group II was significantly 

different from those of Groups I, III and IV (p<0.05) 

(Fig. 8). As well, value from Group II was significantly 

different from the corresponding at 0 time (p<0.05) 

(Fig.8). At 2-month time, values from Groups II were 

significantly different from those from Groups I, III 

and IV (p<0.05) (Fig.3). However, values from Group 

II were significantly different from the corresponding 

at initial time (p<0.05) (Fig.3). 

 

 

Figure 7. Sequential changes in the levels of serum Creatinine (umol/L) in Groups I, II, III and IV. Results were 

expressed as mean ± SEM. †p< 0.05, comparison of values of group I vs. values from Group II at 1 month time. 

*p<0.05, Group III vs. values from Group II. ªp<0.05, Group I vs. Group II, bp<0.05, Group III vs. Group II and 

cp<0.05, Group IV vs. Group II at 2-month time. 
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Figure 8. Sequential changes in the levels of serum Calcium (mmol/L) in Groups I, II, III and IV. Results were 

expressed as mean ± SEM. †p< 0.05, comparison of values of group I vs. values from Group II at 1 month time. 

*p<0.05, Group III vs. values from Group II. ªp<0.05, Group I vs. Group II, bp<0.05, Group III vs. Group II and 

cp<0.05, Group IV vs. Group II at 2-month time. 
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appropriate dose as vitamin D is water insoluble.  
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Dawley rat and NZW rabbit [10, 11]. Both research 

teams did not validate a scientific explanation for this 

observation. Huang et al[16] suggested a synergistic 

effect of vitamin D with dietary fat in a similar study 

conducted on swine. On the other hand, Hines et 

al[17] have conducted a study on the effects of dietary 

calcium and vitamin D on young goats. They found 

no direct effect of vitamin D on 

hypercholesterolemia.   

In clinical setting, as indicated in the introduction, 

Heikkinem et al[7] found that LDL-C increased while 

HDL-C and HDL/LDL ratio decreased in women on 

long-term vitamin D3 supplement who were also 

receiving HRT. They also found that pure vitamin D3 

medication (HRT not included), led to a 4.1% 

increase in LDL-C and a 10.5 % decrease in the 

HDL/LDL ratio [8]. Some reports stated that 8 cases 

were vitamin D intoxicated due to drinking 

excessively fortified cow milk [18]. On the other hand, 

some other reports did not confirm that high vitamin 

D status is associated with high risk of 

hypercholesterolemia or myocardial infarction[19– 22]. 

Taking together, there is a controversy in terms of 

optimal vitamin D dosing in experimental animals 

and in human subjects. 

Hypercalcemia and/or hypercalciuria are the 

consequence of increases in intestinal absorption 

and bone resorption as well as renal impairment [24]. 

One of the important criteria of renal impairment is 

elevated serum creatinine that we indicated in our 

results. This finding was also correlated with the 

findings of Rezzoli et al[24]. Rezzoli et al and we 

reported that hypervitaminosis D may develop renal 

impairment by causing the elevation of serum 

creatinine with normo- or hypercalcemia. Misselwitz 

et al[8] reported a combination of bilateral 

nephrocalcinosis and hypercalciuria in 10 children 

due to vitamin D overdose[8]. Seelig et al[1] blamed 

hypervitaminosis D or infantile hypercalcemia in 

causing renal acidosis. 

Conclusion 

Our finding that hypercalcemia was developed due 

to excess vitamin D supplementation whether in a 

combination with regular chow or 0.25% cholesterol 

diet was also partially correlated with Tang’s et al 

findings (10). They reported that administration of 

excessive vitamin D to rats could enhance intestinal 

calcium absorption and bone resorption, leading to 

hypercalcemia. 

References 

1. Seelig MS. Vitamin D and cardiovascular, renal 

and brain damage in infancy and childhood. 

Ann NY Acad Sci 1969; 147: 539- 582. 

2. Kummerow FA, Cho BHS, Hwang WYT, Imai H, 

Kamio A, Duetsch MJ and Hooper WM. Additive 

risk factors in atherosclerosis. Am J Clin Nutr 

1976; 29: 579. 

3. Coburn JW, Barbour GL. Vitamin D intoxication 

and sarcoidosis. In: Coe FL, ed. Hypercalciuric 



Cardiovascular and Cardiometabolic Journal (CCJ) 2025; 2: 83-96 
 
 

95 
September 2025 | Vol 6 | Article 3 

states: pathogenesis, consequences, and 

treatment. Grune and Stratton 1984; 379- 406. 

4. Stern PH, Bell NH. Disorders of vitamin D 

metabolism: toxicity and hypersensitivity. In: 

Tam CS, Heersche JNM, Murray TM, eds. 

Metabolic bone disease: cellular and tissue 

mechanism. Boca Raton, FL: CRC Press, 1989: 

203- 213. 

5. Linden V. Vitamin D and myocardial infarction. 

Br Med J 1974; 3: 647- 58. 

6. Moon J, Bandy B, Davison AJ. Hypothesis: 

Etiology of atherosclerosis and osteoporosis: 

are imbalances in the calciferol endocrine 

system implicated? J Am Coll Nutr 1992; 11: 

567- 83. 

7. Heikkinem AM, Tuppurainem MT, Niskanen L et 

al. Long-term vitamin D3 supplementation may 

have adverse effects on serum lipids during 

postmenopausal hormone replacement 

therapy. Europ J Endocrinol 1997; 137: 495- 

502. 

8. Misselwitz J, Hesse V and Markestad T. 

Nephrocalcinosis, hypercalciuria and elevated 

serum levels of 1, 25-dihydroxyvitamin D in 

children. Possible link to vitamin D toxicity.  Acta 

Paediatr Scand 1990; 79: 637- 43. 

9. Drolet MC, Couet J and Arsenault M. 

Development of aortic valve sclerosis or 

stenosis in rabbits: role of cholesterol and 

calcium. J Heart Valve Dis 2008; 17: 381- 7. 

10. Tang FT, Chen SR, Wu XQ et al. 

Hypercholesterolemia accelerates vascular 

calcification induced by excessive vitamin D via 

oxidative stress. Calcif Tissue Int 2006; 79: 326- 

39. 

11. Drolet MC, Arsenault M and Couet J. 

Experimental aortic valve stenosis in rabbits. J 

Amer Coll Cardiol 2003; 41 (7): 1211- 7. 

12. Hekimian G, Passefort S, Louedec L et al. High 

cholesterol + vitamin D regimen: a questionable 

in vivo experimental model of aortic valve 

stenosis. J Heart Valve Dis 2009; 18: 152- 8. 

13. Toda T, Ito M, Toda Y et al. Angiotoxicity in 

swine of moderate excess of dietary vitamin D3. 

Fd Chem Toxic; 23 (6): 585- 92. 

14. Kitagawa S, Yamaguchi Y, Kunitomo M et al. 

Impairment of endothelium-dependent in aorta 

from rats with arteriosclerosis induced by 

excess vitamin D and a high cholesterol diet. 

Japan J Pharmacol 1992; 59: 339- 47. 

15. A. Ragheb, F. Elbarbry, K. Prasad, A. 

Mohamed, M. Ahmed, and A. Shoker.  

Attenuation of the Development of 

Hypercholesterolemic Atherosclerosis by 

Thymoquinone. Int J Angiol 2008; 17(4): 186-

192. 

16. Huang WY, Kamio A, Yeh, SC and Kummerow 

FA. The influence of vitamin D on plasma and 

tissue lipids and atherosclerosis in swine. Artery 

1977; 439- 55. 



Cardiovascular and Cardiometabolic Journal (CCJ) 2025; 2: 83-96 
 
 

96 
September 2025 | Vol 6 | Article 3 

17. Hines TG, Jacobson NL, Beitz D and Litteledike 

ET. Dietary calcium and vitamin D: Risk factors 

in the development of atherosclerosis in young 

goats. J Nutr 1985; 115: 167- 178. 

18. Carlson LA. Derblom H., and Lanner A. 

Hypervitaminosis D associated with drinking 

milk. NEJM 1992; 18 (326): 1173- 7. 

19. Vik T, Try K, Thelle DS and Forde OH. Tromso 

Heart Study: vitamin D metabolism and 

myocardial infarction. Br Med J 1979; 2: 176. 

20. Carlson LA, Derblom H and Lanner. Effect of 

different doses of vitamin D on serum 

cholesterol and triglyceride levels I healthy men. 

Atherosclerosis 1977; 12: 313– 17. 

21. Lips P, Wiersinga A, van Ginkel FC et al. The 

effect of vitamin D supplementation on vitamin 

D status and parathyroid function in elderly 

subjects. J Clin Endocrin Metab 1988; 67: 644- 

50. 

22. Gannage-Yared MH, Azoury M, Mansour I et al. 

Effects of short-term calcium and vitamin D 

treatment on serum cytokines, bone markers, 

insulin and lipid concentrations in healthy post-

menopausal women. I Endocrinol Invest 2003; 

26: 748- 53. 

23. Toda T, Leszczynski DE, and Kummerow FA. 

The role of 25-hydroxy-vitamin D3 in the 

induction of atherosclerosis in swine and rabbit 

by hypervitaminosis D. Acta Pathol Jpn 1983; 

33 (1): 37- 44. 

24. Rizzoli R., Storemann C., Ammann P. and 

Bonjour J.-P. Hypercalcemia and 

Hyperosteolysis in Vitamin D Intoxication: 

Effects of Clodronate Therapy. Bone 1994; 15 

(2): 193-198. 


