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Immunological studies on dermatophytes and yeasts:
Preparation and standardization ol antigens

“Dr. Adnan H.Aubaid Al.-Hamadani
SUM AT

alveopeptide fractions isolwed from the mycelia (WEAg) and culture lrawe
(CTAg) . in addition 1o, a purified enzymes (PCAg) viz. Keratinase and peroteinase
were prepared as antigens [rom selected dermatophytes and yeast oldates using
aleohol precipitation, ethylene plyeol and sephadex G=100 gel Nlteation methods. The
biological standurdizalion of these antigens was also estimuated by intradermal
incculation (skin west), Cieculating antibody tilers was also evaluated using indivect
passive  haematephytoses and veast infection results showed that preparved antigens
hive Lan ability w0 induce both the cell mediated immune response (delayed wvpe )
hypersensitivity test (DT and humeral immune responselcireularing antibods
titers ) ar diffeent values dependent upon the kind of antigen extracted antigen and
tfungal isolares used.
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Lntroduction

Curaneous mycoses are caused by fungi growing on or within the
keratinized purts of the body, Most of dermatophyies and veast antigens ale
polyvsaecharides | proteins | and nueleie acid | bur complexes with carbohydrate and
protein moieties are comumon | karlier | a relible antigen preparation from those
ungi are well documented for skin testing as = trichophytin und candidin™ =) sueh
studies have heen dirceled 1o the reactivity of different antigenic prepurations and
their value in the hypersensitivity  to o pathogenie fungal infections.]dilTerent
procedures have been used hat maindy involve mild chemical extractions such as
purificarion with phenol ™ . hot dilute alkali™' | and cthylene glveol ™ !, evidence has
been accumulated indicating that the immunogically active major antigenic structure
1s a specitic glyveopeptide 3 The aim of this study was to perpare and standardize of
different antigens through extraction and puritication from mycclia and culture
filtrate of selected dermatophivie and veast isolates.
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Materials and methods
Patients

Two groups of population huve been studies, group A consisting 24
patients aped between 10 — 63 yeurs who hud been affected by dermatophioses and
veusl infections; group B consisting of 14 individuals with any type of dermul
infection leontrel group). The mycoses and etiolopical apents are piven in table I
Clinical specimens and blaod collections : A total of twenty four fungal specimens
ol 1 clinically setive and inflammatory costaneous lesion wer obtained [rom patient
whio contracted the in o particular geographic area (southern Trag) through the period
Aungust Lo October( 1999 Land wiended at the Dermatalogy and Venereal Ihiscases
Centre . Basrah Hospital. Hairs | nails and skin scrapings were taken arad cultured
sito Sabouraud ‘s Dexirose agar (SDAoxoid jexcept the skin scraping of the patients
with ‘Tinea versicolor was grown on SDA ammended with olive oil 15)% Ancubation
wits at 2739 (' fur dweeks . Conventional methods of isolution, identilication und
aruin differentiation were used "% " ¥ Blood samples were collected at the same
Lime by veinpuneture from all infected and control indivduals and sera were serated
b centrifugation . divided into u hiquots af 0,5 ml and stored at 20 "C until use,
Fungal isolates enltivation media for antigen prepavations

Mree  spocies ol  dermatophytes. (] pidermaophvion  [loccosum.
Mlicrosporum  canis, and Trichophyion mentarophyies vir. mengerophytes | and
pwe species of yeusts (candida g Ibieans and Mulassezin (urfur) were selecied ol
antigens prepurtion . For cultivation of dermatophyte and  Candida specivs .an
oculum of 5 nimdise of fungal swoek cullure was transferred ino 500 ml olucose
peptone  broth (glueose 40 pflBacterinlogical  peptone Ol PLIS A)in 1000 m]
Erienmyver fask withour agitation aif4"C Where s M Furlue wis grown an media
composed per e (0.06 M ammoniam plicspliate buffer plIS. Gcame ferroussullue
0,13 1 magnesium sulfate; 12 potassium pitrate L3 sodiun chlovide @ 375 g
glveine; 13 g glucose | M ml tween-B0, incubated we 29°C.Aler 14 days ol
meubation . the contens of dermuophyie Nasks were cooled w4 C andt {ilrered
usinge  Whattman MNa, | lilier paper, and by centritfogation (3000 ¢ 13min) for vedst
flasks. then culwre filtrales and residual mycelia were stored at 200 until proceed for
anligen productions ity
Extraction and purilication of antgens from myveelia

Wet myveelium weighing 10 g were ground in a mortor and the macerate
was extracted repeatedly using three volumes of water containing (L3 Yaphenol at
0°C for 30 min with mechanical stivring , then concentrated with 30 ml ol acetun
then exiracied with 300 ml ethyienc pivenl"™ After 24 h , the thylene glveol was
separated trom the mveelial material by filation. The extract was dialyvreed against a
running tap water and after centrifugation, the solution containing the extracred
miaterial was Ivophilized (yophilizer.Virtis Co. ltd. . UISA L The vield was coded as a
whole cell extract antingen | WEAG).
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Extraction and purification of antizen from culture filtrate

Tawer hiters af culture fltawe were dialysed against running ap water for one
week oo Viskin cellophane tube o remove the metabolites and the medium's
micromdeende ingredients ' The dalvsate was concentrated -t 100 m] under
lvophilization. The glveoproteing were isolawd [rom the filtrates by aleohol
precipitation] 73%thanol ). The vield was coded as culture filtrate antigen{CFAg ),
Isolation and partial purification of enzyvmes as antigens

Acolumn ol sephadex G-100 was emploved after being bulTered and
washed with a suitable buffer for partial purification of keratinase and proteinuse
from the culture filtrate of' | ichophyion mensagrophytes var. erimaeed '™ '™
The pavled elute dialysed and lyophiliced . The vield was coded ws o purified enzyme
antigensi PEAg).
Estimation of antigden titer

Antigen solution @ Each antigen was dissolved separately in sterile witer 1o
ive i 0% solution and used ns stock antigen solution.

Experimental infeetion ol rabbits

lsolmes of the selected Tungl which have been used Tor extruction ol the
amtigens, were cmploved for experiment infection of rabbits (local suainibs
intrudermal Tnoculation, Alter infection takes place . hair and skin seraping were
sbtaind and cultivaned in suboursuds Dexteose broth for2weeks at 27°C . then
myeehom harvested and muceraled with the phyvsiotogical saluiion . The macerate
wits inoculated intraderated with the physiological saline solution, 'he macerate was
imaculated inradermally into the back ol rabbit  (weighed 1.5-2.5 ki) w Induce
coetaneous myeoses ' The assays were performed with 1two lots  (infected and
control jol three rabbirs for cach isoluwes.

Preparation of antisera

Rabbits were infected  as memtioned above, and an antigen solution
{2ml of 1% solution) was mixed with equal volumes ol Fruends complete adjuvant
(Bilea Lab.) 1o give an emulsion which was vsed for intradermal inoculation of
rabbits at five sites corresponding 1w the major lvmph nodes . The rabbits were
relnecuiated after one momh @ two sites in the shouldders using 2 ml ot 0,054
antigen solution |, bur mixed with Froends incompiete adjuvant. Blood obiained from
the marginal ear vein ol the rabbils after one further booster noculation (atter the
third weeks) was allowed o clol and Lhe antisers collred and stored at 20°C in 5 ml
aliguots alter insctivarion at 36°C for 30 min '™

Intradermal reaction (skin rest)
Rabbits were mfecied as mentioned above, and an antigen solution
L0 bml of (1% solution bwas injected intradermally into the back of infeeted rabbits w
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a distance of 5 cm from the marein of the infected area . Apositive intraderml

reaction (appearance of redness)and the diameter of redness was measurced ar 24 w0 48
- . . [ 11 r’l

h afier the injection of the antigen '™

Estimation of antibodies titer

Two hurdred and iy ml of phosphate buffered saline (PBS; PIIT.Z)
wasplaced in 20 well of 4 perspex hemapglution tray, except for the first left well in
which another 200 ml were added. Lo this well 50 ml of serum sample of rabbit was
added. mixed well and 250 ml was transferred to the next wellthis wa repeated
reaching the last well where 250ml were discarded, 250 ml of sheep RBCs comted
with Ag wher added to cach sample well . The trays were agitated carcfully, covered
with patafilm and read after 18 h incubution at 4°C The agelutination Uter is the
highest dilution of serum which brings about apgrrention of the particles AN daa
were statistically analysed using analysis of vuriunce table,

Results

I'wo — types of glvcopeptide fractions which extracied from the mycelin
and culture filtrme of selected dermatophytes and pathogenic veast isolmes, and twa
purified  ensymes  (keratinuse and  proteinase) which  parially purified  rom
Trichophyton mentagrophyles var,_erinacei,were prepured as antigens, The infected
rabbits with experimental dermmophytoses and yveast infections by differem isolates
were positivie, with exception of Malassesa furfur which was negative, All the
prepared antigens were suhjected 1o the measurement ol their antigenic titer by the
tradermal reaetion (skin test) the wverage diametcrs of the redness area caused by
the injection of each antigen are given in tble (2).AIL the Lested antigens gave more
or less positive reaction , except for M. furtue was negative | Generally | purified
enaymes (PEAp) showed more inlesive reaction (9-17mm)lollowed by CTFAR
(S-15mmiand  lowest was  WEAg  (6-9mm)Significance  differenced
(pe().05) between these reactlons wore observed  Among the fungal isolates
Trichophylon  mentagrophyles vir. mentarrophytes _antigens elicited rermarkiably
strong reaction (9-17mmjand weakness reaction  (7-9mmjtor Candida albicans
antigens  (lable2)The dilferences were statistically  significant  (p=0.05).
Hemagglwination reaction was performed on each of the prepared antigens 10
evaluare the aeplutinations antibody titers ol rabbit sera and to compare Lhe
antigenicity in the intradermal reaclion with thal of agslutinton reaction {Table 3b.
Signifcace  antibody  liters(p=0.03)were ohserved  against  WEAg  of
Miceosporum canis (1638400and lowest (3120)against PRAR of *(C. albicans. The
results demonstrated thar the agglutination reaction and intadermal reaction Were
strong and  signiticant (p=0.05 1. Comparatively. WEAg showeda weak intradermal
reaction (+ybut it gave a stwong agglutination reactlon {(++=) Tabled ).
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Discussion

CGienerally ,the immune response to fungi are cell- mediated one. il seems 1o bz
more relevant to measure the specility and sensilvity of antigens production
Hinwever, amonge the puritied fractions of dermatopliytin (complex of  mewbelic
products ) activity. the most fregently encoumered are the pol vsaccharide substances
which linked with small quantities of the peptide components =", The developing a
plre antigen with a minimum of nom-specific properties still lhmited T he present
sty revealed thut the dermatophyiin activity does not relmed W a single antigen
with @ definile chemical constiutes, but 1s a rather a function of different types of
substances including polysaccharides, polypeptides and nucleie acid with wvaring
imtensitics. This tinding supports the hypothesis of multiplicity of dermatophviing s
presented carlier 0 Phe WEAg fctions which gave a mild inrndermal resciion
may reflect that the simple peplides containing Iractions which are an imporiant
comtribution of the antigenie substances in the manitesiwtion of the ntradernal
renction T While the PEAg fractions which produced a strong inradermal resction
can be artribuied 1w the presence of uo complex of polypeptides as stared
carlier™ Dermatophytin - wis  considercd o be a complex metbolic product.
something like an “endotoxin " of the fungus which would be liberated intoe the
culture medivm only i destruetion of the fungal 1ok place . This may explain it
the dermutophyting present in the culture medium seem (o have a simibar composilion
as those ohiained from the fugal myeelium in this study such as amine acid as well as
sugars " The resetion of rabbit sera with the prepared antigens appeared o be
velated 1o the type of antigen extracted and the tungus Thus . highly antiboy titers
agninst  WLEAg  fraclion  (particulawe  antigen] when compared with PRAR
(soluble antigeniusing hemagglutination test may be related to the physical nuture of
the antigen However the larger size of the antipenthe tewer maolecules of antibody
are required w bring abow their visible aggregation (It s also stated thar crude
antigen prepagation showed higher ambody titer than the purified untigens ', The faet
ol non-paratlelism observed hetween intradenmal and agglutination reelion among
different antigens may explain that even the fruclions giving rise 0 a weak
intraderimal ¢an spmetimes be an cffective antigen for the aggiutinanon reaction
Such results supparts the sarlier study Bthuhich repormed tha the Mictoporum canis
antigens with the highest inflammatory. potential was the most able 0 produce a
humorsl response and 1richopyion mentagrophyies was the most able 1w produce 2,
dermal responsc.
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Table{1) List o mycoses etinlogical agents and nwmber of cases stdied.

Myecoses i Etiologicul

Tinea pedis | Epidermophyvton Moccosum {Hare)

Lancrosporum & Mliochev

Vinca capilis Micrasporum canisl Bodin)Bodin

Tinea corparis | Trichoplyvton rubrom (Casiel] b

Tinea cruris Tmentagrophyles var mentagrophyles

FineaVersicolor  Malasseesin furfur Robin)Baillon
Culancous CCandida albicansi Robim jBerk

Candidiasis
L otul
Coontenl group

Saurce |[Nowot™

Eﬂ:‘.ﬂ.:i'-.
Skin | 4
H:nr 5
Sk 5
Skin =
Slii“ | i
MNail | 3
21
|4

Tahle (2) intradermal reaction to the prepared untigens extrmeied lrom dermatophyie
and veast isolates,

Etiologial agent

PEAL
Bl | (x=s0)
L. floccosum ].5:2.0)
M. ganis L

1. mentagrophytes &2z
War, mentagrophytes

C.albicans” _ P().2
M. furfur ' 0.0

Intradermal repction
Diameter of dermal response (mm o antigens

CFag Weng

(x=sd) | X} .
10:=1.4 frst).2

10=].4 7402

15£].5 Y=().3

80,3 0.2

0.0 0.0

Tahle(3) Indirect pﬂésive hemagglutingtion reaction of the rabbit sera o the prepared

Aus,
Etidlogical agent

s e T PLAg
L. floccosum . L Lo240
M. cunis 40960
T. mentagrophyiles 20480
Viur. mentagrophvies

C _albicans | 3120

M. furfur 00

Antibody t

l 40960

81920
40960

- Loz4o
| (.0

ters

40960
163840
81920

20020
0.0
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Tabletd)Comparative resulls of inteadermal and agglutintion reactions Lo the prepared
antigens. - :

o

WliAgp + FErEE
CFAgR b HE
Pl Ap +++ NE

{— YW eak reaction
| == IModerate reaciion
| == JStrong reaction
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