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Systemic retinoids are known to cause dryness of the mouth and changes in oral and lip mucosa. The 
purpose of this study was to evaluate changes in salivary variables during treatment with oral isotretinoin 
in patients receiving the drug for 3 months for cutaneous acne. Patients were examined 1 month after 
initiation of medication and approximately 3.7 months after its discontinuation. Salivary flow and pH 
could be measured in 8 and the relative amount of matrix rnetalloproteinase-9 (MMP-9) of stimulated 
saliva iq 17 patients. The mean flow rate of stimulated saliva was lower during medication than at control 
examination (P = 0.0277), but no change in the mean pH value was observed during medication. The 
mean activity of MMP-9 during medication was higher than at control examination (P = 0.0442). The 
enzyme activity increased in 13 of 17 and decreased in 4 of 17 cases. 0 Retinozds; salivaryJow; salivarypH; 
xerostomia 
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Systemic retinoids (such as isotretinoin), vitamin A 
derivates, have been used for the treatment of acne 
vulgaris ( l ) ,  oral lichen planus (2-4), oral leukoplakia 
(5), and in some other precancerous conditions (6). The 
influence of retinoids on the oral mucosa is mediated 
via retinoid-binding proteins (7), causing modulation 
in stratified epithelium and in epithelial differentiation 

Patients treated with systemic oral isotretinoin com- 
plain of dry mouth, increased viscosity of the saliva, 
and changes in the texture of the oral mucosa (10). 
The mucosal changes are especially detectable in the 
vermillion border of the lips. 

Matrix metalloproteinases (MMPs) make up a family 
of enzymes that play an important role in many biologic 
processes (11) .  MMP-2 and MMP-9 (also known as 
gelatinase A and B, respectively) are members of this 
family and are able to degrade, for example, basement 
membrane type-IV collagen (12) and to denaturate 
collagen and gelatin (13). 

Since retinoids have an effect on mucous membranes 
and connective tissue (6, lo), the aim of this study was 
to estimate the amount of MMP-9 in stimulated saliva 
during the treatment with oral isotretinoin and after its 
discontinuation. The flow rate and pH of the stimulated 
saliva during and after therapy were also analyzed. 

(899). 

Materials and methods 
The study is composed of patients receiving systemic 

oral isotretinoin as a treatment for acne vulgaris. All 
patients were healthy, without permanent medication. 
Patients had neither periodontal diseases nor carious 
teeth. Salivary flow and pH were analyzed in eight 
patients (six males and two females; mean age, 17.9 
years). Matrix MMP-9 levels could be determined in 
the saliva from 9 additional patients, and the mean age 
of 17 patients in this part of the study was 22.7 (range, 
15-45) years. Thirteen of the patients were male, and 
four were female. 

Patients received oral isotretinoin (RoaccutaneB, 
Roche) at a mean daily dosage of 40 mg for 3 months. 
The patients received the medication for acne and were 
informed about the side effects of the drug. Exami- 
nations were performed 1 month after the beginning of 
drug therapy and approximately 3.7 months after its 
discontinuation (range, 2-10 months). 

Stimulated whole saliva was collected in the 
mornings, and no food intake or smoking was allowed 
1 h before. The subjects were advised to chew a piece 
of tasteless paraffin at a stable rate, and all saliva 
secreted over a 5-min period was collected. Saliva 
secreted during the first 30 sec was discarded. 

Stimulated flow rate was recorded as milliliters per 
minute. pH was measured immediately after collection 
(Orion Research SA 270, USA), and the samples were 
centrifuged at 1200 rpm for 10 min and frozen for MMP- 
9 analyses. 

MMP-9 in frozen salivary samples was assayed using 
the zymography method described by Heussen & 
Dowdle (14). Zymography was performed in 1.5-mm 
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CONTROL MEDICATION 
€:is. I .? .  Mean flow rate of stimulated saliva during systemic oral 
isotrrtinoin treatment and several months after its withdrawal. 1B. 
Mrari activity of matrix metalloproteinase (MMP-9) during medi- 
cation with systrmir oral isotretinoin treatment and several months 
after it. withdrawal (densitometer units). 

10% polyacrylarnide slab gels containing 1 mg/ml gela- 
tin. The  gels were photographed under long-wave ultra- 
violet illumination; cleavage rates were estimated by 
determining the rates of disappearance of the gelatin by 
densirometric scanning of the negatives of the photo- 
graphed gels, using a Computing Densitometer model 
300A  molecular Dynamics, USA). Twenty microliters 
of the saliva were usually used for the assay. 

Sta~istical analyses of the paired measurement during 
mrditation and after i t  were performed with non-para- 
metrv M’ilcoxon’s signed-rank test. 

Resuits 
Flow rute 

‘Tht flow rate of stimulated saliva decreased during 
medic.ttion in six patients and remained the same in 
two. 

Tht flow rate of stimulated saliva during medication 
varied bttween 0.7 and 3 ml/min (mean, 1.6 ml/min; 
SD, 0 7 ml/miri) and at  control examination between 
1 0 and 5 ml/min (mean, 2.3 ml/min; SD, 1.2 ml/min), 
and tlxrc was a statistically significant difference in the 
flotv late with and without medication ( P  = 0.0277) 
(F’iq. ; A )  

MMP-9 activity 
The relative MMP-9 activity in the measurement 

during medication was higher in 13 and lower in 4 
subjects. The mean relative MMP-9 activity was 152.6 
(SD, 109.2) at  medication and 132.6 (SD, 108.4) at 
control. The difference was statistically significant (P = 
0.0448) (Fig. 1B). 

Oral treatment with isotretinoin decreased the pH of 
stimulated saliva in six (mean decrease, 0.17; SD, 0.14) 
and increased it in two subjects (mean increase, 0.19; 
SD, 0.14) as compared with the samples collected sev- 
eral months after discontinuation of the therapy. The 
mean pH of eight patients tested was 7.26 (SD, 0.31) 
during treatment and 7.34 at  control (SD, 0.24), but the 
difference was not statistically significant ( P  = 0.2076). 

Discussion 
The results of this controlled trial showed that with- 
drawal of systemic oral isotretinoin increases the secre- 
tion of saliva and has some decreasing effect on the 
activity of MMP-9 in stimulated saliva. 

In these patients the MMP-9 activity of saliva was 
often higher during medication than at  control. Earlier 
studies on the effect of retinoids on the expression of 
MMP-9 in cell cultures have shown that retinoids 
increase their expression in cultured epithelial cells (15). 
Still, some in vitro studies have shown an inhibition of 
the activity of collagenases by retinoic acid in fibro- 
blastic cells (16). In this study the increase in enzyme 
activity during medication could be anticipated to be 
partly dependent on the decrease in salhary flow, as 
the flow was lower a t  medication than at control exami- 
nation. 

The most significant change in these series was the 
decrease in salivary secretion. This is not an unexpected 
result, as oral side effects are usual in combination with 
oral retinoid medication ( 1 7, 18). 

In a study by Reynolds et al. (18) it  was shown 
that in addition to decreased salivary volume during 
isotretinoin medication some changes in salivary glyco- 
proteins also occur. Changes in the salivary secretion 
might be due to the effect of retinoids on epidermal cell 
turnover rate (1 8). 

Patients in this study also complained of dry mouth 
and especially of changes in the mucosa of the lips, 
which in all cases was cured after withdrawal of the 
drug. I t  is known that 30% of patients receiving sys- 
temic oral isotretinoin complain ofdry mouth, and every 
tenth patient describes a subjective change in the texture 
of the oral mucosa ( 10). 

A double-blind trial on the effect of acitretin on lichen 
planus showed that 88% of the patients had some 
adverse effect during medication and 52”/0 during pla- 
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cebo treatment (17). The most usual complaints were 
dryness of the lips, mouth, nose, eyes, and skin, which 
all were reversible. 

The duration of medication here was, on the average, 
3 months. The patients were all healthy young indi- 
viduals with no dental or oral problems before treat- 
ment. This is why no special attention was paid to the 
prophylaxis of the possibly increased risk of caries or 
periodontal diseases, and the decrease in salivary secre- 
tion was so small that no irreversible decay could have 
taken place. The patients should, however, be informed 
of these adverse effects before treatment. 
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