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Bacterial Extracellular Proteolysis of Cartilage & Temporalis Fascia
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—ABSTRACT —

Background and Objectives : Temporalis fascia and cartilage are well-known materials for the restoration of de-
fective tympanic membrane. Common organisms of postoperative infection in tympanoplasty are S. aureus and P,
aeruginosa. This study was done to understand the resistance of cartilage and fascia to extracellular bacterial pro-
teolytic enzyme of the pathogens. Materials and Methods : S. aureus, P. aeruginosa, E. coli were put in LB broth
and Nutrient broth, incubated each other during 24 hours under 37 C. We concentrated culture supernatants on
ammonium sulphate precipitation, and dialyzing it with normal saline. Extracellular enzyme with same sized car-
tilage and temporalis fascia tissue were nourished during 48 hours. The amounts of degradated proteins were mea-
sured, then proteins on molecular weight enforced by SDS-PAGE were classified. The activities of proteolytic en-
zyme by enforcement of zymography were detected. Results : We showed the proteolytic activities of cartilage
and temporalis fascia by the reaction of extracellular enzyme. S. aureus had the most potent destructive power and
the cartilage was more resistant to bacterial extracellular proteolysis in S. aureus than fascia. Conclusions : It
could suggest that the cartilage is good for the graft material in aspect of the resistance to extracellular bacterial
proteolysis. (J Clinical Otolaryngol 2014;25:150-155)
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Fig. 1. Figures of before and after culture for 48 hours lat-
er. Tube A & C was control group and After 48 hours we
measured difference of turbidity. A : normal saline+car-
filage, B : supernatant+cartilage, C : normal saline+tem-
poralis fascia, D : supernatant+temporalis fascia.
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Fig. 2. Difference of tissue destruction classified by bacte-
ria. Score 1 was defined as the most potent proteolytic ac-
fivity, and we displayed the value of relative score, com-
pared to the score 1. One white or black dot means each
one of the experiments, so four “dots” means four times of
the experiments. S. aureus showed the most potent activ-
ity regardless of type of graft.

Bacteria Tissue Average difference (mg/mL) STD SE MEAN
E.coli Cartilage 67.7 26.6 13.3
Fascia 96.5 68.8 34.4
P. aeruginosa Cartilage 123.2 50.6 25.3
Fascia 119.0 8.2 4.1
S. aureus Cartilage 170.5 68.7 34.3
Fascia 297.1 79.0 39.5

Average difference indicates difference of concentration from the beginning to 48 hours later. STD

ation, SE MEAN : standard error of mean

: standard devi-
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Fig. 3. Difference of tissue destruction between pathogens in accordance with type of graft. S. aureus showed signifi-
cant degradating activity in rather temporalis fascia than cartilage better and could break down temporalis fascia
better than P. aeruginosa (p<0.05). P. aeruginosa showed more potent activity to degrade cartilage rather than E.
coli (p<0.05). A : Difference of tissue destruction between P. aeruginosa and S. aureus in Fascia. B : Difference of tis-
sue destruction between P. aeruginosa and E. coli in cartilage. C : Difference of tissue destruction between S. aureus
and E. coli in cartilage. D : Difference of tissue destruction between Fascia and cartilage in S. aureus.

Maker P. aeruginosa S. aureus E. coli

Iar

Fig. 4. Result of SDS-PAGE of isolated proteins. Using SDS-
PAGE, we could identify proteins, which were separated
from bacteria, by molecular weight. SDS-PAGE : sodium
dodecyl sulfate polyacrylamide gel electrophoresis, kDa :
kilodalton.
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E. coli S. aureus

P. aeruginosa

250

150

100

kDa

75

Fig. 5. Gelatin zymography. S. aureus was dyed strongly
by Coomassie blue in 100 kDa. On the other hand, E. coli
and P. aeruginosa were not dyed, which meant that the
latter had relatively less potent proteolytic activity than S.
aureus. kDa : kilodalton.
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