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nosis of laryngeal cancer was made, were classified accord-
ing to the parameters described in “materials and methods” 
section. Table II shows the mean values of proMMP-2 and 
-9 lysis bands in patients and in healthy individuals.

The mean pretreatment serum levels of proMMP-2 
were significantly higher in patients than in healthy in-
dividuals, when all patients were considered together [t 
(48) = 7.716, p < 0.001)] (Figure 3). No significant dif-

Figure 1: Typical gelatin zymography result of serum sam-
ples from different patients. healthy: Healthy serum. Arrows 
indicate molecular mass markers or reference gelatinases. 
proMMP-9: latent form (proform) of MMP-9.  proMMP-2: 
latent form (proform) MMP-2.

Table II: Mean values of proMMP-2 and -9 lysis bands in successful measurments in patients and mean values in healthy individuals.

Time intervals MMP-2 (n=49) MMP-9 (n=49)
Healthy individuals (n=8)

MMP-2 MMP-9
1st measurement 1330,29 4093,63 510,38 2104,88
2nd measurement 1494,15 4024,99
3rd measurement 1432,28 3541,70

4th measurement 1371,89 3381,34
5th measurement 1241,18 2371,25

Figure 2: Verification of the presence of proMMP-2 and -9 (la-
tent forms) by western blotting. I: antiMMP-9, II: antiMMP-2.
1-7: individual cases.

Figure 3: Alterations of MMP-2 and MMP-9 in the follow-
up period (latent forms). MMP-2 H: MMP-2 (latent form) 
in healthy individuals. MMP-9 H: MMP-9 (latent form) in 
healthy individuals.
MMP-2: matrix metalloproteinase 2 (latent form), MMP-9: matrix 
metalloproteinase 9 (latent form), H: healthy individuals.

Figure 4: Interaction between anatomical location and time 
on levels of proMMP-2.
proMMP-2: proform of matrix metalloproteinase 2.

ferences were demonstrated between patients of differ-
ent stage, grade, type of disease (primary or recurrence), 
lymph node involvement, and alcohol consumption. Pa-
tients with supraglottic tumours had significantly higher 
levels than patients with glottic ones (p < 0.05) (Figure 
4). Similarly active smokers had significantly higher lev-
els than ex-smokers (p < 0.05) (Figure 5).

With regard to the role of proMMP-9, the mean 
pretreatment serum levels were significantly higher in 
patients than in healthy individuals [t (48) = 6.594, p < 
0.001)] (Figure 3). Stage, grade, anatomical site, and life-
style (smoking and alcohol consumption) did not affect 
the levels of the circulating enzyme in patients of differ-
ent subgroups. Primary disease was associated with sig-
nificantly lower levels of circulating enzyme compared 
to recurrent disease (p < 0.05) (Figure 6). Patients with 
lymph node involvement showed lower levels than pa-
tients without neck disease (p < 0.1) (Figure 7).

The gelatinases’ levels were quantified in a follow-
up term. MMP-2 levels significantly increased in the first 
fortnight after treatment [t (48) = -2.360, p < 0.05], and 
thereafter decreased over the next eight months (Figure 
3), but not significantly compared to pretreatment levels. 
Smokers had a very high decrease rate of proMMP-2 lev-
els during the follow-up period, whereas in ex-smokers, 
proMMP-2 levels significantly increased (Figure 5). On 
the other hand, alcohol consumption as well as grade, 


