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Abstract: Hyperlipidemia is a medical condition characterized by abnormal increase lipids in circulation considered risk factors for 

cardiovascular disease. Aims of the study: To determine oral adverse side effects of simvastatin treatment (oral manifestations, taste 

detection threshold of the four basic tastes, salivary flow rate, teeth mobility by miller’s mobility index) and estimation the level of copper 

in saliva and serum of patients with hyperlipidemia on simvastatin (20 mg tablet / day) at least for one year and compare all of these to 

healthy control subjects. Methods: Forty patients on simvastatin treatment age between (35-60) years and forty ages and sex matched 

healthy control subjects were participated in this study.Intraoral examination was done for all subjects to detect any oral manifestation 

and each subject was fulfilling case sheet information with consent form. Fifteen different concentrations of the four basic tastes 

solutions were used for estimation of taste detection threshold. Sip and spit with deionized water used as mouth wash interval. Serum 

and unstimulated saliva was obtained from each subject. Miller’s mobility index was used to estimate teeth mobility. Salivary and serum 

copper was estimated by flame atomic absorption assay.  Results: This study showed that there were no oral manifestations in patients 

on simvastatin treatment just complaining of dry mouth and bitterness.  The taste detection thresholds of sweet, sour and bitter were 

highly significantly higher in those patients than that in control subjects, while saltiness was not affected. Salivary flow rate was 

significantly decreased in those patient than that in control subjects.  The Miller’s score 0 and 1 were highly significantly higher in 

patient on treatment with no patients presented with score 2 and 3 only presented in control subjects. Salivary and serum copper were 

highly significantly decreased in patients than those in control subjects. There was highly significant positive linear correlation between 

salivary flow rate and the mean of detection threshold of sweetness and sourness, and highly significantly negative linear correlation 

with the mean of detection threshold of saltiness and bitterness in both groups. 
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1. Introduction 
 

 

Hyperlipidemia or dyslipemia means that one or more fat 

proteins in the blood are high 
[1]

.Statins is the most efficient 

drug in lowering circulating lipids. Aspergillusterreus can 

produce simvastatin by fermentation of end products 

(simvastatin), which is an inactive lactone.  Oral intake of 

simvastatin hydrolyzed to the corresponding β-hydroxyacid 

form. This is an inhibitor of 3-hydroxy-3-methylglutarylco 

enzyme A [2]. The HMG-CoA interact with statins 

reductase inhibit the opposing of HMG-CoA to L-

mevalonate that leads to inhibition of the biosynthesis of 

circulating cholesterol [3]. Statins has pleotropic effects on 

bone turnover by encouraging bone formation and then 

decreases teeth mobilities [4] .Simvastatin therapy resulted 

in a considerable decrease of serum lipid profile but to a 

negligible decrease of parotid gland weight but can affect its 

flow rate [5]. Copper is incorporated in the functions of 

important enzymes and metabolic systems and essential 

dietary nutrient and periodic intake of copper is necessary 

for biological functions [6].  Taste detection threshold 

determine the ability of individuals to clearly differentiated 

taste solution from deionized water [7]. 

 

2. Materials and Methods  
 

The study samples consisted of forty patients on simvastatin 

treatment of age range between (35-60) years. Forty healthy 

control subject’s age between (35-60) years were collected 

from Al-Samawa teaching hospital. The laboratory works 

was done in the Ghazi Al- Hariri Hospital. Approved 

consent and fulfilled a case sheet was done for each 

subjects. Oral examination was done for each subject to 

detect any oral lesion. 

 

Any subjects with diabetes, thyroid and parathyroid disease, 

autoimmune disease, chemotherapy, smoking, alcoholics, 

neoplastic diseases were excluded. Trace element solution 

flame atomic absorption assay was used with standard 

solution cupric nitrate BDH Chemicals Ltd Poole England. 

Taste detection threshold was determined for each subject 

using 15 concentrations for each basic taste. Saliva was 

collected by spitting method with unstimulated whole saliva 

technique for 10 minutes then centrifuged at 3000rpm for 15 

minutes, the supernatant layer was aspirated by pipette and 

stored in sterile plastic tubes and stored at -400 C in deep 

freezer until analysis [8]. Venous blood sample (5ml) was 

drawn from all subjects (fasting 12 hr.), The blood was 

allowed to clot at 370 C for 15-20 minutes and centrifuged 

at 3000 rpm for 15 minutes, the serum is obtained and 

divided in parts in sterile eppendroffs and was stored at -400 

C in deep freezer until analysis .The tubes was labelled 

subject's name by water resistant marker. Collection was 

done at the morning from (9-11 a.m.). 

 

Salivary flow rate is calculated as volume in ml of the 

sample divide by time in minutes required for collection [9] 

(Salivary flow rate =salivary volume /time = ml/min). The 

subjects asked to sit in upright position on a chair and their 

heads forward position to prevent stimulation of saliva by 

tongue.  

 

Calculation the amount of taste substance in grams 

dissolved in deionised water for recommended 
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concentration according to (g= molecular weight x 

concentration x volume) [10]. A volume of 10 ml of each 

taste gradient solution, previously brought to room 

temperature (22-25 0C), was offered to the participants in 

disposable cups coded in random numbers, ordered 

progressively higher concentration starting from deionized 

water as blank [7] . 

 

Miller’s mobility index was used to determine degree of 

teeth mobility. In this method the teeth were selected 

according to Ramfjord teeth , these teeth are : upper right 

first molar ,central incisor , left upper first premolar , lower 

left first molar , central incisor , right lower first premolar 

was firmly held between 2 instruments handle to move back 

and forward  and mobility is scored on a scale of 0-3 ,  0: no 

detectable movement apart from physiologic tooth 

movement. 1: It indicates mobility greater than normal 

(physiologic), 2: Mobility up to 1mm in bucco-lingual 

direction, 3: Mobility >1mm in bucco-lingual in 

combination with vertical deformability is present [11]. A 

computerized program, the statistical package for the social 

sciences (SPSS) was used for data analysis. Both 

descriptiveand inferential statistics was used: .1-descriptive 

statistics Statistical tables, Mean, Standard Deviation (SD), 

and Range. 2-inferential statistics, Student t-test (paired) 

Pearson correlation. The results will be considered 

significant, when the level of significance is p<0.05. 

 

3. Results  
 

1) Age: 
The mean age of patients on simvastatin treatment was 

47.65± 7.63 years and 48.12±7.20 years for control subjects 

and age range (35-60) years for both study groups. The 

study showed that there were no significant differences 

between the age of patients on simvastatin treatment and 

ages of control subjects (p > 0.05) (Table 1). 

 

Table 1: The range and mean of ages of patients on 

simvastatin treatment and control subjects. 
P-value SD Mean 

(years ) 

Age range 

(years ) 

No. Groups 

 
0.88(NS)* 

7.63 47.65 35-60 40 Patients on 

simvastatin 

7.20 48.12 35-60 40 Control  subjects 

*NS:- None -Significant 

 

2) Gender: 

The results showed that the number of male patients was 

higher 23 (57.5%) than the number of female patients 17 

(42.5%).  

 

3) Duration of treatment: 

The results showed that mean and standard deviation of 

duration of treatment was 2.36±1.36 year , the number of 

patients on simvastatin treatment of (1-3) years duration was 

25 (62.5%), from (3-5) years were 11 (27.5%), and patients 

on simvastatin treatment ≥ 5 years were 4 (10%) (Table 2). 

 

 

 

 

Table 2: The number and percentage of patients on 

simvastatin treatment according to the duration of treatment 

% 
No. of  

patients 

Duration of treatment 

Mean ±SD Range1-6 years 

62.5 25 
 

2.36±1.36 

1-3 

27.5 11 3-5 

10 4 ≥ 5 

 

4) Oral Findings: 

The study showed no oral lesions or other oral 

manifestations were found in the oral cavity of patients on 

simvastatin treatment , but some patients were complaining 

only of dry mouth 16 (40%) and bitterness 24 (60%). 

 

5) Salivary flow rate: 

This study showed that the mean of salivary flow rate of 

patients on simvastatin was 0.33±0.08 ml/min, while for the 

control subjects were 0.59± 0.04 ml/min. Statistical analysis 

showed that salivary flow rate was significantly decreased in 

patients on simvastatin treatment than that in control 

subjects (p < 0.05) (Table 3). 

 

Table 3: The mean and standard deviation of salivary flow 

rate of patients on simvastatin treatment and control 

subjects. 

Salivary flow 

rate(ml/min) 

Patients on simvastatin 

treatment (mean ± SD) 

Control 

(mean ± SD) 
P -value 

0.33±0.08 0.59± 0.04 *0.0001 

* P≤0.001 

 

6) Taste detection threshold: 
The study  showed that the mean of the detection threshold 

for  sucrose (sweetness) of patients on simvastatin treatment 

was 14.90 ±0.63 mmol/l ,salty taste was 17.63 ± 5.21 

mmol/l , sour taste was 330.40 ±44.75 µmol/l, , for  the 

bitter taste , was 104.15±1.72 mmol/l ,while for control 

subjects, sweet was 9.40  ±0.74 mmol/l,  ,  salty taste was 

16.55  ±4.88 mmol/l ,  sour taste was 172.80±28.72 µmol/l, 

bitter taste was 97.1±1.75mmol/l. Statistical analysis 

showed that detection threshold of sweet in patients on 

simvastatin treatment was significantly higher (p< 0.05) 

than that in the control subjects, also the detection threshold 

of sour and bitter tastes in those patients were highly 

significantly higher (p<0.001 ) than that in the control 

subjects , while the detection threshold of salt taste in 

patients on simvastatin treatment showed no significant 

differences than that in the control subjects (p>0.05) ( Table 

4) . 

 

Table 4: The mean and standard deviation of the four basic 

tastes of patients on simvastatin treatment and control 

subjects 
Group Sweet Salt Sour Bitter 

 Mean SD Mean SD Mean SD Mean SD 

Patients on 

simvastatin 

        

14.90 .63 17.63 5.21 330.40 44.75 104.15 1.72 

Control 9.40 .74 16.55 4.88 172.80 30.35 97.10 1.75 

P- values *P< 0.05 P> 0.05 

NS 

P< 0.001** **P< 0.001 

All units in mmol/L except for sourness in µmol/l, ** 

highly significant   p<0.001, 

* Significant p< 0. 05, NS: - none significant 
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7) Miller’s mobility index: 

The study showed that the mean and standard deviation of 

Miller's mobility score 0 for patients on simvastatin 

treatment was 4.22±1.05 , while for the  control subjects was 

1.44 ± 0.73 .The mean of Miller's mobility score 1 for 

patients on simvastatin treatment was 1.87±1.04, while for 

control subjects was 3.77± 1.22 .  

This study showed that there were no patients on 

simvastatin treatment  with Miller's mobility score 2 and 3, 

while for control, the mean and standard deviation of score 

2 was 2.09±1.01 and for score 3 was 1.66±0.81 (Table 5) . 

 

 

Table 5: The mean and standard deviation of Miller's mobility index of patients on simvastatin treatment and control subjects 

Groups 
Miller mobility score 0 Miller mobility score 1 Miller mobility score 2 Miller mobility score 3 

Mean SD Mean SD Mean SD Mean SD 

Patient on simvastatin 4.22 1.05 1.87 1.04 No scores - No scores - 
Control 1.44 .73 3.77 1.22 2.09 1.01 1.66 .81 

P -value **P < 0.001 **P< 0.001   

** P ≤ 0.001 

Miller's mobility score 0 and 1 were highly significantly higher (p< 0.001) in those patients than that in the control subjects . 

 

Laboratory findings of salivary and serum copper 
The results showed that the mean and standard deviation 

salivary copper of patients on simvastatin treatment was 

1.99 mcg/dl ± 0.46, while in the control subjects; the mean 

was4.85mcg/dl ±0.96. Serum copper for patients on 

simvastatin treatment was 59.15mcg/dl±7.63, for control 

subjects 114.67mcg/dl±16. Statistical analysis showed that 

salivary and serum copper were highly significantly 

decreased in patients on simvastatin treatment than that in 

control subjects (p<0.001) (Table 6). 

  

Table 6: The mean and standard deviation of salivary and 

serum copper in study groups. 
Serum 

copper mcg/dl 

Salivary  

coppermcg/dl Group 

SD Mean SD Mean 

7.63 59.15 0.46 1.99 Patients on simvastatin 

16.49 114.67 0.96 4.85 Control 

**0.001 **0.001 P-value 

** P ≤0.001 

 

4. The Correlation of parameters 
 

1) Duration of treatment 

It has been shown that there was a significantly positive 

strong linear correlation between duration of treatment and 

age (p= 0.005), while a significantly negative linear 

correlation between duration of treatment and salivary flow 

rate (p=0.005) and with salivary copper (p=0.026) as shown 

in (Table 7). 

 

Table 7: The correlation between duration of treatment and 

other study parameters of patients on simvastatin 

Groups Duration of treatment 

Correlation coefficient (r) P value 

Age  0.615 0.005* 

Sweet 0.212 0.190 

Salt 0.042 0.795 

Sour -0.058 0.722 

Bitter 0.033 0.840 

Salivary flow rate ml/min  -0.585 0.005* 

Miller mobility score 0 -0.053 0.89 

Miller mobility score 1  0.171 0.292 

Salivary copper mcg/dl -0.352 0.026* 

Serum copper  mcg/dl -0.226 0.161 

* Significant p < 0.05 
 

2) Salivary and serum copper and taste detection 

threshold: 

The results showed that no correlation has been found 

between all the detection thresholds of the four basic tastes 

and salivary and serum copper (p>0.01) (Table 8).  

 

Table 8: The correlation and p-value between saliva and 

serum copper with the detection threshold of the four basic 

tastes in both study groups 
Serum copper Salivary copper  

 

Taste 
control Patient on 

simvastatin 

control Patient on 

simvastatin 

P (r) P (r) P (r) P (r) 

0.71 -0.05 0.53 0.10 0.5 0.43 0.61 0.08 Sweet 

0.20 -0.20 0.97 -0.05 0.86 0.029 0.41 0.13 Salt 

0.97 0.004 0.29 0.17 0.49 0.11 0.41 0.003 Sour 

0.33 -0.15 0.28 0.17 0.39 0.13 0.39 0.13 Bitter 

 

5. Discussion 
 

Age  

Age’s ranges of patients on simvastatin treatment were (35-

60 years) with a mean age and standard deviations of 47.65 

± 7.63 years, at that age the primary hyperlipidemia are 

common,which agree with other studies who found 

thathypercholesterolemia was high among people of Spain 

of age 35-64 years [12]. While others found that those 

patients on simvastatin treatment with oral adverse side 

effects of this medication were of age range (50-70) years 

[13].critical change  in cholesterol and lipoprotein 

metabolism depend on the  aging[14]. Growth hormone 

(GH) functions a remarkable role in cholesterol homeostasis 

by either amending the expression of hepatic LDL, or 

overnighting activity of cholesterol 7-hydroxylase [15]. 

 

Gender 

The current study showed that male patients on simvastatin 

were 23 and females were 17 of total patients, which means 

the number of male patients was higher than females. Others  

displayed a conflicting results of gender differences, 

reporting higher use in women of ages below 60 years [16], 

others reported no gender differences in statins prescribing, 

in particular, incident prescribing, tended to be lower in 

women than in men, but after age 60 years, gender 

differences were negligible. In contrast, incidences as well 

as prevalence of therapy among individuals aged 50 years 
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were considerably higher in women than men [17] , and the 

proportion of statins users in primary prevention decreased 

with age, this proportion was higher in women than men 

[18]. 

 

Duration of simvastatin treatment 

This study showed that duration of simvastatin  treatment 

ranged from (1-6) years and highest percentage of duration 

of simvastatin was at (1-3) years (62.5%) . The fact of 

benefits of statins can be realized one to two years after 

initiation of treatment and increased as duration of treatment 

extended from ( 1-6) years [19]  .  

Oral Findings: 

The study showed that there were no oral lesions or other 

oral manifestations in hyperlipidemic patients on 

simvastatin treatment except they were complaining of dry 

mouth and bitterness, other study found that most of patients 

on statins were complaining of dry mouth, itchiness, 

parasthesia and bitterness [13]. Others suggested that statins 

were potential causes of oral ulceration [20]. 

 

Taste detection thresholds: 
Sweet detection threshold for glucose was 14.90±0.63 

mmol/l in patients on simvastatin treatment, this was 

significantly higher (p<0.05) than that of control subjects 

9.40±0.74 mmol/l in such away those patients can only 

detect sweet taste in higher concentration  due to drug-

induced xerostomia (dryness of the mouth) ,the less saliva is 

obtainable to transport tastants to the taste buds and 

medication can pass from the blood to taste cells or may 

influence the turnover of these cells [21] [22].  

Referredproblems in taste function may be due to progress 

age (i.e. Hypogeusia) [23].  

 

Salt detection threshold in patients on simvastatin treatment 

was 17.63±5.21 mmol/dl, while for control subjects 

16.55±4.88 mmol/l. Although, it was high in patients on 

simvastatin treatment but it does not reach the significant 

level (p>0.05). Studysuggested that due to, in most of these 

cases, shortage of appetite which was not accompanied by 

any other symptoms and is fixed to a certain types of food, 

particularly those with a salty flavor [24].  

 

Sour detection threshold in patients on simvastatin treatment 

was 330.40±44.75 mcmol/l was significantly increased 

(p<0.001) than those of control subjects 172.80±30.35 

mcmol/l, simvastatin can cause dose-dependent drop in 

intracellular pH, allowed to a reduction in Na+/H+ exchange 

[25], but others foundthat the buffering capacity of the 

saliva was normal and no changes in saliva pH were 

observed in patient on statins treatment [26]. 

 

The taste detection threshold for bitterness in patients on 

simvastatin treatment was 104.15±1.72 mmol/l which was 

significantly higher (p<0.001) than those of control subjects 

97.10±1.75 mmol/l, this showed that simvastatin could 

damage peripheral nerves in the function of mitochondria 

enzymes [27]. 

 

Salivary flow rate: 

The present study showed that salivary flow rate was 

0.33±0.08 ml/min in patients on simvastatin treatment , it 

was highly significant decreased  (p<0.001) than that of  

control subjects which was 0.59± 0.04 , this was 

corresponded with studyrevealed a frequent association 

between oral symptoms like dry mouth  and treatment with 

statins[13].   

 

The probable explanation for decrease salivary flow rate in 

patients on simvastatin was revealed that simvastatin 

treatment resulted in significant decrease of serum lipid 

profile but has less effect on the weight of parotid gland or 

may be due to recover  parotid gland's changes from  

hyperlipidemia, resulting eventually to gland’s acinar cells 

remodeling [28] . The deposition of fat in the major salivary 

glands and the severity of fat deposition could be correlated 

with impaired rates of salivary flow in those patients, the 

clinical findings of salivary glands in patients with 

hyperlipidemia include enlargement of parotid gland, lipid 

infiltration, and impaired salivary flow [29]. 

 

Miller’s mobility index: 

This study showed that the Miller’s mobility score 0 was 

highly significantly higher (p≤0.001) in patients on 

simvastatin treatment than that in  control subjects in such a 

way that those patients had the high score number indicates 

low or very undetectable tooth mobility  , while   the low 

number indicates there are various degrees of teeth mobility, 

the significant decline in teeth mobility presented in those 

patients might be demonstrated by the anti-inflammatory 

effects of this drug, because simvastatin boosts the 

expression of bone morphogenetic protein-2, a potent 

promoter of osteoblast differentiation and its activity, and 

encourage mineralization by cultured osteoblasts [30]. Other 

study stated that attributed the antimicrobial action of statins 

increased bacterial clearance from the infected site or by 

promoting the apoptosis of microbial cells with hydrophobic 

nature of simvastatin. Also explained its antibacterial action, 

where it distresses the bacterial membrane in a “soap like” 

manner causing its death [31].  

 

Also this study showed also there were no patients on 

simvastatin treatment with score 2 and 3 due to decrease 

teeth mobility, because the decrease of teeth mobility in 

patients on simvastatin treatment was probably due to the 

simvastatin anabolic effect on bones [13]. 

 

Simvastatin has been reported to have generative effect on 

bone. Statins are able of increasing bone mass as subsequent 

to bone formation [32].  

 

6. Laboratory Findings 
  

Salivary and serum copper 

This study showed that the patients on simvastatin treatment 

with salivary copper (1.99±0.46 mcg/dl ) and serum copper ( 

59.15±7.63 mcg/dl) was highly  significantly decreased than 

thatin control subjects with  salivary copper (4.85±0.96 

mcg/dl ) and  serum copper (114.67±16.49mcg/dl)  , this 

may be due to statins reduced serum copper and serum 

concentration of ceruloplasmin which was not observed in 

the control patient [33].  

 

There was a consequent lowering serum copper and 

following low salivary copper as an outcome of statins 

capability to minimize cholesterol biosynthesis, 
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fundamentally in the liver, where they are selectively 

allocated, as well as to the modification of lipid metabolism 

[7], this was agreed with the results of this study. 

 

Reduction may be due to a tendency reduction of 

ceruloplasmin levels in circulation after a year of 

simvastatin treatment parallel to levels observed [34].Since 

the anti-oxidant properties of known relation to 

ceruloplasmin (Cp) has on LDL was explained the way of 

blocking Cu2+ that mediated lipid oxidationcomprised 

antioxidant properties [35]. 

 

Another possible explanation for decrease salivary and 

serum copper level that simvastatin treatment accompanied 

with a lessening in zinc-copper superoxide dismutase 

dependent activity and recovered endothelial response, this 

may be due to reduced production of superoxide anion [36]. 

 

There was a consequent lowering serum copper and 

following low salivary copper as an outcome of their 

capability to minimize cholesterol biosynthesis [37]. 

 

References  
 

[1] Kathleen Davis FNP, Hyperlipidemia: Causes, 

diagnosis, and treatment Last updated Mon 19 June 

2017  

[2] Tandon V, Bano G, Khajuria V, Parihar A, Gupta S. 

pleiotropic effects of statins. Indian J Pharmacol. 2005; 

37 (2):77-85. 

[3] Chow, Sek C Immunomodulation by statins: 

mechanisms and potential impact on autoimmune 

diseases School of Science, Monash University 

Sunway Campus, Selangor DarulEhsan, 

MalaysiaReceived: 2008.12.29. 

[4] Mundy G, Garrett R, Harris S, Chan J, Chen D, 

Rossini G, Boyce B, Zhao M, and Gutierrez G  

Stimulation of bone formation in vitro and in rodents 

by statins. Science . 1999; 286:1946–1949. 

[5] Pijpe J, Kalk WWI, van der Wal JE, et al. Parotid 

gland biopsy compared with labial biopsy in the 

diagnosis of patients with primary Sjögren’s 

syndrome. Rheumatology Advance Access. 2006;371 

[6] Olivares, M., Araya, M. and Uauy, R. Copper 

homeostasis in infant nutrition: deficit and excess. on 

platelet function and platelet eicosanoid receptors in 

type II hypercholesterolaemia. on vascular 

manifestations in patients with systemic sclerosis. Mod 

Rheumatol J. Pediat. Gastroenterol. Nutr. 2000 ; 31(2), 

102-111. 

[7] Stancu C, Sima A. Statins: mechanism of action and 

effects. J Cell Mol Med. 2001 ; 5(4) :378-87. 

[8] Gomez,  L Cassís-Nosthas , J C Morales-de-León  and 

H Bourges "Detection and recognition thresholds to the 

4 basic tastes in Mexican patients with primary 

Sjögren's syndrome" European J. of Clinical Nutrition 

2004; 58, 629–636. 

[9] Dittmer DS. Ccollection of saliva .in physical  

properties and chemical composition of saliva . 1991 ; 

8th .London , Philadelphia :UnivPess ; pp. 78-93. 

[10] AL-NuaimyKMT  Armstrong PC, Dhanji AR, Tucker 

AT, Paul-Clark MJ, Mitchell JA,            and  

Pregnancy related changes in human unstipulated 

whole saliva and oral health .M.Sc. thesis , college of 

medicine . Mosul University. 2002. 

[11] Koenig J, Cui Y, Nies AT, and Keppler D A novel 

human organic anion transporting polypeptide 

localized to the basolateral hepatocyte 

membrane.2015. 

[12] Plaza Pérez I, Villar Alvarez F, Mata López P, Pérez 

Jiménez F, MaiquezGalán A, CasasnovasLenguas JA, 

et al. Control of cholesterolemia in Spain, 2000. A tool 

for cardiovascular prevention. Rev EspCardiol. 2000 

Jun;53(6):815-37. 

[13] Pascual-Cruz M, Chimenos-Küstner E, García-Vicente 

JA, Mezquiriz-Ferrero X, Borrell-Thio E, López-López 

J. Adverse side effects of statins in the oral cavity. Med 

Oral Patol Oral Cir Bucal. 2008 . 

[14] Rudling M, Parini P, Angelin B. Growth hormone and 

bile acid synthesis: key role for the activity of hepatic 

microsomal cholesterol 7a-hydroxylase in the rat. J 

Clin Invest. 1997;99:2239–2245. 

[15] Matasconi M, et al. Pituitary control of cholesterol 

metabolism in normal and LDL receptor knock-out 

mice: Effects of hypophysectomy and growth hormone 

treatment. BiochimBiophysActa. 2005 

[16] Upmeier, E., Korhonen, M. J., Helin-Salmivaara, A. 

&Huupponen, R. Statin use among older Finns 

stratified according to cardiovascular risk. European 

Journal of Clinical Pharmacology, 69 (2), 261– 267. 

(2012) 

[17] Sheppard, J. P., Singh, S., Fletcher, K., McManus, R. 

J. &Mant, J. Impact of age and sex on primary 

preventive treatment for cardiovascular disease in the 

West Midlands, UK: cross sectional study. BMJ 

(Clinical Research Ed.), 345, e4535; (2012) 

[18] Helle Wallach-Kildemoes MA MPH PhD, 

HenrikStovring, EbbaHolme Hansen MSc, Kenneth 

Howse BPhil4 and HálfdánPétursson Statin prescribing 

according to gender, age and indication: what about the 

benefit–risk balance. Journal of Evaluation in Clinical 

Practice ISSN 1365-2753;2015. 

[19] Aldelman C. Optimal duration of statin therapy ,RGH 

Pharmacy E-Bulletin ,Volume 42(6):May 30, 2011. 

[20] Smith, M. Dillon, J. Russell & A. Kanatas  ," Statins 

and oral ulceration" ,British Dental Journal220, 45 – 

46 (2016). 

[21] Tomita H, Yoshikawa T. Drug-related taste 

disturbances.ActaOtolaryngol 2002; Suppl 546:116-21. 

[22] Ackerman BH, Kasbekar N. Disturbances of taste and 

smell induced by  drugs. Pharmacother 1997;17:482-

96 

[23] Mann NM, Lafreniere D. Anatomy and etiology of 

taste and smell disorders. In: UpToDate Patient 

Information. Available: 

http://patients.uptodate.com/topic.asp?file=genr_med/9

329 (accessed February 12, 2006). 

[24] Dioclécio Campos Jr., Magno C. Veras Neto, 

Valeriano L. Silva Filho2, Mônica F. Leite2, Michele 

B. S. Holanda2, Nara F. Cunha2 0,Zinc 

supplementation may recover taste for salt meals 

,Journal of Pediatrics ,2004 

[25] Davies JE, Ng LL.Simvastatin and intracellular pH 

regulation by the Na+/H+ antiport of SV40-virus-

transformed human MRC5 fibroblasts. ClinSci 

(Lond). 1993 Jun;84(6):633-43. 

Paper ID: ART20179203 DOI: 10.21275/ART20179203 279 

www.ijsr.net
http://creativecommons.org/licenses/by/4.0/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stancu%20C%5BAuthor%5D&cauthor=true&cauthor_uid=12067471
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sima%20A%5BAuthor%5D&cauthor=true&cauthor_uid=12067471
https://www.ncbi.nlm.nih.gov/pubmed/12067471
http://patients.uptodate.com/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Davies%20JE%5BAuthor%5D&cauthor=true&cauthor_uid=8392920
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ng%20LL%5BAuthor%5D&cauthor=true&cauthor_uid=8392920
https://www.ncbi.nlm.nih.gov/pubmed/8392920
https://www.ncbi.nlm.nih.gov/pubmed/8392920
https://www.ncbi.nlm.nih.gov/pubmed/8392920


International Journal of Science and Research (IJSR) 
ISSN (Online): 2319-7064 

Index Copernicus Value (2016): 79.57 | Impact Factor (2015): 6.391 

Volume 7 Issue 1, January 2018 

www.ijsr.net 
Licensed Under Creative Commons Attribution CC BY 

[26] Roberto Paulo Correia de ARAÚJO1 , Delano Oliveira 

SOUZA , Danilo Barral de ARAÚJO3 , Crésio de 

Aragão Dantas ALVES ,Salivary Flow and Buffering 

Capacity in Patients with Cardiovascular Disease.DOI: 

10.4034/PBOCI.2013.131.11 

[27] Walravens PA, Greene C, Frerman FE. Lovastatin, 

isoprenes, and myopathy. Lancet. 1989 Nov 

4;2(8671):1097-8. 

[28]  Ferreira WP, Bertolami MC, Santos SN, et al. One-

month therapy with simvastatin restores endothelial 

function in hypercholesterolemic children and 

adolescents. Pediatric Cardiology. 2007;28(1):8–13. 

[29] Izumi M, Eguchi K, Nakamura H, Nagataki S, 

Nakamura T. Premature fat deposition in the salivary 

glands associated with Sjogren syndrome: MR and CT 

evidence. American Journal of 

Neuroradiology.1997;18(5):951–958. 

[30] Ilanna Mara Gomes Estanislau, Icrólio Ribeiro Colares 

Terceiro, Mario Roberto Pontes Lisboa, Patrícia de 

Barros Teles, Rosimary de Sousa Carvalho, Ricardo 

Souza Martins, and Maria Mônica Studart Mendes 

Moreira , Pleiotropic effects of statins on the treatment 

of chronic periodontitis – a systematic review,2015. 

[31] ShilpaEmani, Gayathri V. Gunjiganur, and Dhoom 

Singh Mehta.Determination of the antibacterial activity 

of simvastatin against periodontal pathogens, 

Porphyromonasgingivalis and 

Aggregatibacteractinomycetemcomitans: An in vitro 

study,ContempClin Dent. 2014 Jul-Sep; 5(3): 377–

382. 

[32] Garrett IR, Gutierrez G, Mundy GRCurr Pharm 

Des. 2001 May;7(8):715-36. Statins and bone 

formation. 

[33] Ghayour-Mobarhan M., Taylora A., New S. A., Lamb 

D. J., Ferns G. A. A., Determinants of serum copper, 

zinc and selenium in healthy subjects, 2005. 

[34] Sparks, D. L.; Petanceska, Suzana; Sabbagh, 

Marwan; Connor, Donald; Soares, Holly; Adler, 

Charles; Lopez, Jean; Ziolkowski, Chuck; Lochhead, 

Jeff; Browne, Patrick Cholesterol, Copper and Aβ in 

Controls, MCI, AD and the AD Cholesterol- Lowering 

Treatment Trial (ADCLT).2005 ; Vol. 2, p.p : 529- 539 

[35] Robinson JG, Smith B, Maheshwari N, et al. ... 

2005;46:1855-62. Vandenberg B ... EA, et al. 

Comparison of the efficacy and safety of rosuvastatin 

versus atorvastatin, simvastatin, and pravastatin across 

doses 

[36] Li, Snyder S.H. Molecular cloning of Ebnerin, a von 

Ebner’s gland protein associated with taste buds. J. 

Biol. Chem. 1995;270:17674–17679. doi: 

10.1074/jbc.270.30.17674.  

[37] Stancu C, Sima A. J Cell Mol Med. 2001 Oct-

Dec;5(4):378-87. Statins: mechanism of action and 

effects. (1): 94-101 

Paper ID: ART20179203 DOI: 10.21275/ART20179203 280 

www.ijsr.net
http://creativecommons.org/licenses/by/4.0/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Garrett%20IR%5BAuthor%5D&cauthor=true&cauthor_uid=11405194
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gutierrez%20G%5BAuthor%5D&cauthor=true&cauthor_uid=11405194
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mundy%20GR%5BAuthor%5D&cauthor=true&cauthor_uid=11405194
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mundy%20GR%5BAuthor%5D&cauthor=true&cauthor_uid=11405194
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mundy%20GR%5BAuthor%5D&cauthor=true&cauthor_uid=11405194
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mundy%20GR%5BAuthor%5D&cauthor=true&cauthor_uid=11405194
http://www.ingentaconnect.com/search;jsessionid=325wlj88rchui.x-ic-live-03?option2=author&value2=Sparks,%20D.%20L.
http://www.ingentaconnect.com/search;jsessionid=325wlj88rchui.x-ic-live-03?option2=author&value2=Petanceska,%20Suzana
http://www.ingentaconnect.com/search;jsessionid=325wlj88rchui.x-ic-live-03?option2=author&value2=Sabbagh,%20Marwan
http://www.ingentaconnect.com/search;jsessionid=325wlj88rchui.x-ic-live-03?option2=author&value2=Sabbagh,%20Marwan
http://www.ingentaconnect.com/search;jsessionid=325wlj88rchui.x-ic-live-03?option2=author&value2=Sabbagh,%20Marwan
http://www.ingentaconnect.com/search;jsessionid=325wlj88rchui.x-ic-live-03?option2=author&value2=Connor,%20Donald
http://www.ingentaconnect.com/search;jsessionid=325wlj88rchui.x-ic-live-03?option2=author&value2=Soares,%20Holly
http://www.ingentaconnect.com/search;jsessionid=325wlj88rchui.x-ic-live-03?option2=author&value2=Adler,%20Charles
http://www.ingentaconnect.com/search;jsessionid=325wlj88rchui.x-ic-live-03?option2=author&value2=Adler,%20Charles
http://www.ingentaconnect.com/search;jsessionid=325wlj88rchui.x-ic-live-03?option2=author&value2=Adler,%20Charles
http://www.ingentaconnect.com/search;jsessionid=325wlj88rchui.x-ic-live-03?option2=author&value2=Lopez,%20Jean
http://www.ingentaconnect.com/search;jsessionid=325wlj88rchui.x-ic-live-03?option2=author&value2=Ziolkowski,%20Chuck
http://www.ingentaconnect.com/search;jsessionid=325wlj88rchui.x-ic-live-03?option2=author&value2=Lochhead,%20Jeff
http://www.ingentaconnect.com/search;jsessionid=325wlj88rchui.x-ic-live-03?option2=author&value2=Lochhead,%20Jeff
http://www.ingentaconnect.com/search;jsessionid=325wlj88rchui.x-ic-live-03?option2=author&value2=Lochhead,%20Jeff
http://www.ingentaconnect.com/search;jsessionid=325wlj88rchui.x-ic-live-03?option2=author&value2=Browne,%20Patrick
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stancu%20C%5BAuthor%5D&cauthor=true&cauthor_uid=12067471
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sima%20A%5BAuthor%5D&cauthor=true&cauthor_uid=12067471
https://www.ncbi.nlm.nih.gov/pubmed/12067471



