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In vitro. intraccllular proteinase and keratinase activity of
Pathogenic Dermatophytes and yeasts

“Dr. Adnan H.Aubaid AL-Hamadani
Summary

Intracellular cnsymes including proteinase and karateinase produced by &0
isalates belong 10 14 species of skin pathogenic fungl {dermatophyles and yeasts)
were tested semi_gquamitatively by photometric assay. The oplmal nH and
remperatare ranges ol the ensyme setivities were determined. The results showed that
all of the isolues Have the ahility to produce the tested enzymes, and the amount
ofenzymes wasvaried. The protein content (endocellular protein) of each lungal
specics was alos determined,
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Introduction

Drermatophviest and veust species are a group ol ubiguitous pathogenic fungl,
which cause a vareity of mveotic discase of thes kin, hair and nails of human and
animals’ ' Recently, more attention has been given 1o the enzyme production by
pathopenic fungi due Lo their robe in buman pathogencity AR Beepite of different
lechniques have been used for cnzymic assay. the usc of culture (iltrate and cell-free
extract, are mostly applicd by several workers T However, exoenayme found
o he produced by dermatophyles and vepst were keralinase, proteusc. and lipase
6% T his study was atempted to determine the activity of imracellular prowinase
and keratinase by seleeted skin pathogens lungi using photomerric assay.
Materials and Methods
A.Biolgical views

Mine species of dermarophytes and live species ol yeasts were isolated and

dentified rom dermatomyeoses patients who atlended Dermutology and venereal
disenses centre: leachine of OQadisia Hospital in AL-Cladisia province between
October 2001 and Seprember 2002 (‘Tuble 1), For cach enzymic 1est , an inoctlum of
smn-dise al funzal stock cultures was translerred o peplon brath media' ™" and
scubated a1 29 "C for dermarphyies and 37°C for veasis Alter 14 days of incubation
_the contents of the Nasks were cooled sl 4°C and filtered throughout sintered alass
bed filier (pore size 3 Mm) . The mycelia were washed throughly with(.15m NaCl
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solution tw remove adhering medium. Washed myeelial were taken in a glass mortor
contalning 3g sca sund wlong with Iml Tris-TITCL bulfer (10MM,pH7.2) and ground
manually for 15 min to break the cells The resulting sturry was dluted with 9ml
hutfer solution und ground further for Smin the homogenate was centrifuged at 3000g
for 10 min. The clear supernatant was removed carefully from the wbes and stored at
4 °C for 10 min hefore enzyme assay """, All the ahove steps were carried out at
0-4°C, and the reagents used were perchilled 1w 0°C Protwin concentration
(endocellular protein) was detrmined aceording to the method '™, Calibration curve
was made using bovine serum albumin (Fluka; switrezland). As a standard 10
determing the protein amount in terms of mg per mi, Different pIl (4-10) were wested
to determine the optimal enzyme activity by using 0.028 m Iris - HCI butter for the
neutril and basie pIT values . The effeer of different temiperature (15-60) °C on the
enzymic activities was also examined under optimal pH condition.

B.lnzyvimic assays

Proteinase activity against (Sigma; vitamine free from bavine milk) substrate
was measured according o methad " The reaction mixture comained 0,25 ml
sibstrate (10g/Lin 0,05 Mphosphate bufler; pll 7.8); 0.05 ml of (L3M phosphaie
bulfer, pH7.8; and (LO5 ml of enzyme source (cell-free extract). The reaction was
carried out at 40°cfor 30 min, and then stopped by addition of 2.5 ml of (.34M.
Trichloroacetic acid (TCA). The wbes were allowed o stand for Thr. and the
precipitates were removed by centrifugation for 15 min .Abosorbance of the
supernatam was measured against a reaction blank ar 280 nm, The reaction blanl was
prepared as above except that TCA was added belore the addition of the enzme
souree . One unit of enzyme activity was defined as the amount of enzyme that could
liberate products having an absorbince of 0.1 under these conditions, The specilic
activiry was expressed as the amount of units of activily per mg protein,

Keratinase activity was meathod against guinca pig hair as 2 substrawe
according 1w the method (14ms [ollowing ; 0.6 ml enzyme sowce
teell-free extract ;50 mye puinea pig hair { Wished with distilled water. ethanal and
bvaceton) 3.4 ml. 0,028 M phosphate (pH7.2 )were mixed and incubated at 37°C with
gentle shaking for 2he . The control samples were made in the same way except thal
enzyvme source had been kept at 100°C for 10 min. The meubated solutions were
hammersed in an ice water bath for 10 min to stop the reaction. After that, the hair
was removed by filtration with filtration with filter paper (man what No.1), and the
absorbance of filtrates were measured spectrophotometrically at 280 nm.The
keratinase activity was expressed as one kerationase unit corresponded 1o an increase
in the absorbance value by 0.1, The specilic activity was expressed as anumber of
UNITS per Mg profei,

Hesults

All the ested isolates of dermatophyies and yeasts showed proteolytic activiry
dgainst  casein  (Table2).Ilighest proteinase  activily was  rendered by
frichphvion  mentggrophyies var mentagrophytes (6. 70units'mly  followed b
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Cverrgcoyum (0] lunitsmi).A minimum production {1.25units'mly of this ENEVIMe
wis by veast Malussezna fur . Among dermuatophytes species. T MEmaeraphivies var
-mentagrophytes showed the highest specific activity of proteinase (57,77 uritsme)
protein while Georrichum candidum revealedthe highest enzyme specific aclivily
| 251 Tunits/mig jprotein among the yeasts( Table2), The higest activity of keratinasc
was produced by the fungus Microspram canis followedby  the  Trichophison
menragroplivies var interdicenile and the lowest amount produced by the funpus
Mirlussezia fifir Also Tometamophivies gave high specific activity (48,1 Sunits'mg
profain lollowed by Microsprum canis (36, 10units/me protinywhile the lowest
specilic activity was produced by Malassesia furtur | T.55units/mg proteinhwhile ¢
candichim showed lowest specilic aclivity of Keratinase{ Table2), The results indicated
that the protien coments (mg/ml) were varied among the dermautophytes amd veast
Isolutes (Table2). The optimal enzymic sctivity of the examined fungal specics was
differed under different pH and remperature (Tabled ) K eratinase wis highly produced
atPH7and 34 °C ) while the proteinase was highly produces in pH7.8 und 40°C.

Discussion

The application of photometric ussay to delcer enzyme production clearly
demonstrated  that  pathogenic  fungi  having  the ahility 1w produce  the
intracellularenzymes. The photme trichniqe was more precise and give o relaible
semigquuntitatively values of detecied enzvines between diferent fungal isolines as
previously stated 'Y, However, the umoum of eneymic production by fungi ig
dependent upon the source of isolates and the virulence factor ™. Tt appeared that the
proweinase and keratinase activities of ditferent pathogenic lungi were varied, This is
mainly due to the wype of subsirate incarported w the media, Among the examined
enzvimes. proteinase was frequently produced by dilferem dermatophytes and veast
agents. This may refleer the necessity of pathogenic fungilor this enzyme  for
penetration the skin or utilize protein for their nuition' "' the high activity ol
keratinase of M.eanis, T, mentagroplivies var. menrqgropiees and T . verrncosun in
comparison with the related species can be attributed 1o their ability 10 invide
keratinized hair and skin. This is in concomilant with some investigations' ™' Op
conwary . this enzyme showed low activity among the veast isolates, The optimal pH
ind temperiture values were differed according w the enzymic reaction ™" Thus |
any changes in these faciors would affeected the enzyme stabillity and limit or inhibi
its production.
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Tablel 1) List of dermatophyles and yeasts isolaled and identified from patients OF
dermeatomyses:

No.ofs
e : isolatos:
Fpidermophyton Moceosum (Tlarz) Skin EF22 (s

Fingal isolatcs spurce | CodeNo.

Langerand Miochev

Microsporum canis (Boding Bodin Huir  MC111] 8
M. pypseam (Boding Guiort & Crig COHair | MGTO2 &

I'richophyton mentigiophvies vae, ernacer | Skin | TMEIZO 0
(Fnglish & Stock) Smith& Marples

T, mentaprophyies var . interdigiale - Skin TMII28 b
Mochizlk

|, mentagrophytes var mentagrophyies Skin  I'™MMIBo 1
L Robin g Blanch

T.rubrum (Castell) Sab Skin. | IR343 "

Lverrucosum Baodin Skin INTESTT 3
 Tovipleceum Bodin Tair | TVIO6I 5
(undida albicans (Robin) Berk, Mauil C'ALNGH 8

ol

. parapilosis { Ashlord ) Lengerond Mal | LCB136 : 3
~C.ropicalis (Castell)Berk, - Nail 2 3
Geotrichum candidum Robin Skin GUA2R 3
Muﬁiﬂsezi_;l_ fur Torl Kobin) Baillon Skin MV 13 A
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Table(2) Cnzymic and specitic activity of intracellular proteinase and keratinase and
intreellular protein contents produced by selected dermatophytes and yeasts,

“Species o St kerntinase Intraeu]lulnn.

i| . Protein.

*enzyme *¥specific|  enzyme  specific (ug/ml)
activity  activity | activity activily
k. Noceosum O 4 19.24 | 3.09 2261 | (1206
M.canis . 3,040 2346  5.62 36,110 I (1.204
M.gypsum _ 415 2857 | HEL T £ g (h 168
I.mentapropkivies var, 4.17 274001 412 31,62 (182
Frinaced '
T.mentagrophytes var, c ) 22,53 488 31.72 (0,204
interdigitale
T.mentagrophytes var, | 6.70 Y7 4.57 48.15 | 0.131
mentagrophyles
| rubrum 4.93 27.23 p23 13.47 | (.20
T verrucosum 611 2613 398 20583 | 26l
T vielaceum 3.19 19.53 | 4.0l 3040 0.204
(i 447 22271 330 19.82 | (.245
Cparupsilosis 2.55 zla i) & 1 . 25,18 | {1160
Caropicalis 2.45 18.49 2.14 21.38: | (1.177
Crcandidum 124 b O 0,16 8.43 SR
MLt fur 1525 19,08 | 0,07 T.55 0.220

(9 Unirsimly (") Unisimi protein,

Table (3) Optimal pH and emperature values of the envymic activities of
intracelluiar proteimase und keratinase of dermatephyies and veusts,

ke PH

Pratinase 7.8 40 . ' 3. LH-:d:l 2
Keratinase 7.0 34 ) _ ] 31'3'1 1.0

*w=8D—represent the means and standard deumlmn nl"aun ity of 80 isolates u::i

Tem pemlure 7 6l *Eun me m:twlh{umt-sf ml] H:J:SI}E

dernmatophyies and veasts.
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