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Abstract : The inhibitory effect of pooled canine serum on the growth of ten strains of Malassezia pachydermatis in vitro
was investigated. Studies were also carried out to observe the effect of different concentrations of unsaturated bovine transferrin
on Malassezia growth in vitro. Ten strains of Malassezia pachygdermatis in normal canine serum (11.1%, 44.4%) were
found to significantly inhibit the growth (p<0.0005) not only in a dose dependent but also in a time dependent manner.
The same strains of yeast treated with 1, 2, 4 and 8 times the normal value of serum transferrin (3.0 mg/ml, 6.0 mg/ml,
12.0 mg/ml, 24.0 mg/ml), were shown to have significantly lower OD readings (p<0.05) when compared to yeast treated
in lower concentrations of transferrin (1.5 mg/ml). The optical density (OD) of the ten strains of yeast were significantly
lower (p<0.005) when treated with various concentrations of transferrin than with the saline control except at 72 hours post
incubation. These results indicate that serum has inhibitory effects on Malassezia pachydermatis growth in vitro, and transfferin
is one of the components that contribute towards this inhibitory role. The inhibitions are dose and time dependent.
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Table 1. Visual comparisons of M. pachydermatis inoculated with 25 pl (11.1%) and 100 pl (44.4%) of serum

Visual comparision of M. pchydermatis growth®

25 ul serum(11.1%)° 25 ul PBS* 100 pl serum(44.4%)° 100 pl PBS*
72 hrs
Well 1 2 3 4 5 6 1 2 3
Strain A -1+ -1+ -1+ + + + - - R
Strain B -1+ -1+ -+ + + + - - -
Strain C ++ ++ ++ +++ +++ +++ - - - +++ 4+ +4++
Strain D -/+ -+ -1+ + + + - - - + +
Strain E - - - + + + - - - + +
Strain F -1+ -1+ -1+ + +++ ++ - - - ++
Strain G -/+ -1+ -+ ++ ++ ++ - - - ++
Strain H -1+ - -+ + ++ ++ - - - ++ ++ ++
Strain I ++ ++ ++ + +++ +++ - - - ++ ++
Strain J - -+ - + ++ ++ - - - + + +
144 hrs
Strain A ++ ++ +++ ++ +++ +++ - - - +++ 4+ ++
Strain B + ++ ++ +++ +++ +++ - - - +++ +++ +++
Strain C ++ ++ ++ ++ +++ ++ - - - 4+ ++ +4++
Strain D ++ +++ +++ +++ +++ +++ - - -+ +++ +++ +++
Strain E ++ ++ ++ +++ +++ +++ - - - +++ +++ +++
Strain F ++ ++ ++ +++ +++ +++ - - - +++ +++ +++
Strain G ++ ++ + ++ +++ ++ - - -/+ ++ +++ +++
Strain H ++ ++ +++ +4++ +++ +++ - - - +++ +++ +++
Strain I ++ +++ ++ +++ +++ +++ - -+ - +++ +++ +++
Strain J ++ ++ +++ ++ +++ 4+ - - - ' ++ ++ 4+
240 hrs
Strain A ++ ++ ++ +++ +++ +++ -/+ - - +++ +++ +++
Strain B + + + +++ +4++ +++ - - - +++ +4++ +++
Strain C ++ ++ ++ +++ +++ +++ - - - +++ +++ +4++
Strain D +++ +++ +++ +++ +++ +++ - -I+ -/+ +++ +++ +++
Strain E ++ +++ ++ +++ +++ +++ - - - 4+ +H+ +++
Strain F +++ ++ ++ +++ +++ +++ - - - o+ +++ +++
Strain G ++ +++ ++ +++ +++ +++ - - -+ +++ +++ +++
Strain H +++ +++ +++ +++ +++ +++ - - - -+ 4+ ++
Strain [ ++ ++ +++ +++ +++ +++ - -/+ - +++ +++ +++
Strain J +++ +++ +++ +++ +++ +++ - - - +++ +4++ +++

*Yeast growth in wells:
- : No growth -/+ : Very slight growth  + : Mild growth
++ : Moderate growth +++ : Marked growth
°Wells inoculated with 175 pl SDB.
4*Wells inoculated with 100 ul SDB.
“*Control with yeast in PBS
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Fig 1. Mean Optical density(OD) M. pachydermatis inocu-
lated with 25 pul (11.1%) and 100 pl (44.4%) serum.

I 25 pl yeast inoculated with 25 pl serum and 175 ul SDB,
% 25 ul yeast inoculated with 25 pl PBS and 175 pl SDB,
%25 pl yeast inoculated with 100 Pl serum and 100 pl SDB,
% 25 ul yeast inoculated with 100 pl PBS and 100 pl SDB
*Mean OD readings of triplicate culture of 10 strains+SD
N=30

Comparision with PBS at each time point *P<0.05, °P<0.005,
P<0.0005
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Fig 2. Mean optical density measured in M. pachydermatis inoculated into 0 mg/ml, 1.5, 3.0, 6.0, 12.0, 24.0 mg/ml of transferrin
at 72, 96, 120, 144, 216 hrs post incubation. || 1.5 mg/ml transferin with 25 ul yeast in 100 SDB, % 3.0 mg/ml transferrin with
25 ul yeast in 100 SDB, * 6.0 mg/ml transferrin with 25 ul yeast in 100 SDB, & 12.0 mg/ml transferrin with 25 pl yeast in 100
SDB, & 24.0 mg/ml transferrin with 25 ul yeast in 100 SDB, E24.0 mg/ml transferrin with 25 ul yeast in 100 SDB

*Mean OD readings of triplicate culture of 10 strains=SD N =30

Comparision with PBS at each time point *P<0.05, *P<0.005.



90 21 A9

(p<0.05). 23 120, 144X17H1] BE w3 d2=d
(0 mg/ml; PBS)ZFe] OD#2 dAE AolE Yellthp<
0.005). 24079l 1.5 mg/ml -2 A3k ZE 7o T
Z37(0 mg/ml; PBS)l H]3t Foi3A Wdth(p<0.05). ©]
AAM & 0 transferrin®] AW B4E=(3.0 mgml) ©]
Fe] FEAME yeaste] /g tigk JAEIAL IS Y
F 9t} o]A-E transferrins £ FA ZE-S o= A
< AIgH

Transferrin £% &4 ooz A7 &4 -
< YeRiAth 1.5 mg/ml?2] B$ Mg T 1440 7R=
220 mg/ml; PBS)l Hl3le] f-2]314 @-2(p<0.05) OD
e veEhiey 216870 thAl o230 mg/ml;
PBS)#9] Aol7t AUTHP>0.5). olRAL AHFre A
(11.1% )] wiek & 14417 a9 47 oA &
FHE Ho|t} o]Fe) thA} A gy} i A e 2
Folt}. 3.0, 6.0, 12.0, 24.0 mg/ml =] ALolE HIE U=
(0 mg/ml; PBS)l| H[3le] #A3A 27](p<0.005)= 3HA|
T AR Ao XA Frteke AFE BAh 53] ulRE
(0 mg/ml; PBS)2] OD%h A7+ ZHzpel| ule} Aol
hteiRlE AgS Hel WhH 30 mg/mloly FE AdEF
ANMEe vlE|slRIT A& ODwel Sk Aog yE
5tk ©|Z& Malassezia®l A& 9v|3HH transferrin®]
A7 9E4Y Z3E R IT JriE AL At 2 5
A}

Transferrin®] JA|EF= 2 M¥ES} 35 transferrin
BApe] 4= Atole] Auatgel] oEsl Ut} o] AL Artis
5'0) transferring} ¥Ho] Aol i3t AFEL I €
I Jor FFHe] glolAe ANFEE &L 7 A7
EA7Y Erivt HE uigERere ue 2ERide Ae
FEs A IRk Aot

Esterly %2 Candida albicansoll 3t transferrin®] 4]
83 transferrin 502 o]Fo)X|7] g=rly X E T
E d7oM= €3 o) transferrine) YA E34E JERE=
transferrinA= AR7E SRk A Zohal AASHATH, &
AENME viF F 72A7He] 7 F7He] Aol gIE A
< AlQJEtre 96r17F olFe] AFlME M. pachydermatis
o] thald transferrin®] ©E2 2 A3} 94 2= Hol=
Ao JeEPT). In vito oA AR 832 FF EAo]
A olAL (ransferrin®] G ol Bzt U E
Shiraishi®} Arai®®= transferrin®] 333 Ao Alge]
transferrin®] £7]9] 2Bt ¢ JAlsh= Ao= Jeigtial
sttt ©]ZL transferrin®] Foll w2 AT o)zt 3
= Yske AR Ay 7] FES] wansferrindl] thg
B7p} o]Fojzjok & Ao Azhdry.

£ in vitro Q7= A9 M. pachydermatis®| 3t &
Ampel] A A7) F23 A AH AILh in vivool
9] dHel M. pachydermatisol| &t &3} vims] B
2N 559 M. pachydermatis© g 4% 28-S B8
AFHQ XNBHEE AANE £ IS Aol EHL o))

=

flo

AL By A9 213 fARE delelM 235 4
T drke Aol vk ey AAFH g o] &)
SR= in viro oA SHHEEA sk Al w2l AW
AN olRA e A FE AHE Ve Bksd
o] 71 & EAloltt. 8% WellA o] Eriedt ol
£ ollE &RV} transferrin® BHE A& EsHA| Rt
7] WEY Zelth In vivodllA BIAIEY HYA 9] HE
she T s €2X A AY gtk =3 35 ¢
I= ol ATHQ] A 259 T2} A o &
FE v sk A e A= vr]E}s 2 A7
A3= Malassezia pachydermatis7V 2253 E3|9] A=
Follgk A@H o2 EAjsle oG AHshks dxrt 2 A
ozt AZgi}. ESE oz o]fojd &3l e M
pachydermatis A1019] 4Ezhgo] Uig in vivo DTS 7%
72 4 & Aol Azt

o

X

g2 8
A3} transferrin®] HFAPdEF Candida albicans 2] #3
28 AA|E AXE Malassezia®) WM E 7+ 235
BRI XS HI1EHa, in vitoolA HEHNES o 7} o)
M. pachydermatis©] 7378l v|X= F&| st ¥}
Aol M. pachydermatis’d7¢ A T3] =S g3}
2, 83 YoM @A transferrin®] HA|G7to]] 7]odsl=
T AEQIA] o dAE RIS A9 A v e E
22 49
FEE FH@44%)ye AF 717 W tiZFPBS)l
v|3te] @R3P L2 ODFEE YERHOI(p<0.0005) E=2 ]
S JAEIAAL, ATy EAAL1%)] Zfde Al
o] Al wel grFes gre] AAIAE Byt ot
Al 4] 7iEEE Ao= veh 832 wroEd 4%
AA gape} AR A AAEHE FA FHAA
Atk ZF A7 wansferrin®] FEAo)7E ERe] AdAol] n
A2 EH= transferrin®] BHY HAF=(3.0 mg/ml) o4
9 FEIME &R A thi JAZ=E vehlo
transferrin® & F]&4 2R8-o] AN
ATE(1.5 mgml)®] transferringS ¥l F UG 717714
B A% JAEAE YR (p<0.05) 21670 RE1 =
oA F4o] 71EEe] A EH11.1% EA)lA vl
T 4R ERY A3 AAIERE Hotr) o] % o}
Al AR AaE A 22 435 Ve 53]
20 mg/ml; PBS)lA= AlZke] 7ol wpet Ag7g=tad
o] kIR TS Hel ¥HA BEE FE(1.5, 3.0, 6.0,
12.0, 24.0 mg/me] ATl nlu|3tAA T A&
ODzre] 713k A2 Mol awd] )l transfferin®] 9]
A A dAEAIY A7 EGYL AT B 4 3L
=3
E d+te ZAE TP Y ¥H
A

H < in vitro9) A
Malassezia pachydermatis &1 237’3820 A4S

A5k o



In vitroNX9] Malassezia pachydermatis 2] 373l thet A3} Transferring] A&} 91

)AL EH o A EH HEelge AS & F A 2
YL 2 JAFES st HAEFY st transfennolui 3

2 550 30 myml oldlME JAaErt ke R
o £ gom, o]5e] &rd thet oA e Fxo
ARl FAle AlZkejEA o]t

Mo ox

ANl 2

§ A gines Asd %A 9% 99

ul{_n
ki
o
o

1. Artis WM, Patrusky E, Rastinejad F, Duncun RL Jr,
Fungistatic mechanism of human transferrin for Rhizopus
oryzae and Trichophyton mentagrophytes: Alternative to
simple iron deprivation. Infect Immun 1983; 41: 1269-1278.

2. Bezkorovainy A, Biochemistry of Nonheme Iron. New York:
Plenum Press, 1980.

3. Bond R, Collin NS, Lloyd DH, Use of contact plates for the
quantitative culture of Malassezia pachydermatis from canine
skin. J Small Anim Prac 1994, 35: 68-72.

4. Bond R, Ferguson EA, Harvey RG, Chronic dermatitis
associated with Malassezia pachydermatis in 5 dogs. BSAVA
Congress Proceedings 1992: 238.

5. Bond R. Lloyd DH, Comparison of media and conditions of
incubation for the quantitative culture of Malassezia
pachydermatis from canine skin. Res Vet Sci 1996; 61: 273-
274.

6. Bullen JL, Rogers HJ. Griffiths E, Iron binding protein and
Infection. Bri J Haematol 1972; 23: 389-392.

7. Caroline L, Taschdijian CL, Kozinn PJ, Shade AL, Reversal
of serum fungistasis by addition of iron. J Investig Dermatol
Sym Proc 1964; 42: 415-419.

8. Dufait R, Pityrosporum canis as the cause of canine chronic
dermatitis. Veterinary Medicine SmallAnimal Clinician 1983;

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

78: 1055.

. Esterly NB, Brammer SR. Croonse RG, Relationship of

transferrin and iron to serum inhibition of Candida albicans. J
Investig Dermatol Sym Proc 1967; 49: 437-442.

Faergemann J, Lipophilic yeasts in skin disease. Seminars in
Dermatology 1985; 4: 173-184

Hay RJ, Fungi and fungal infections of the skin. In: Skin
Microflora and Microbial Skin disease 7th ed Cambridge:
Cambridge University Press, 1992: 232-263.

King RD, Khan HA, Foye JC, Greenberg JH, Jones HE,
Transferrin, iron, and dermatophytes. 1. Serum dematophyte
inhibitory component definitively identified as unsaturated
transferrin. J Lab Clin Med 1975; 86: 204-12.

Louria DB, Smith JK, Brayton RG, Buse M, Anticandida
factors in serum and their inhibitors: 1 Clinical and laboratory
observations. J Infect Dis 1972; 125: 102-14.

Mason KV, Cutaneous Malassezia. In: Current Veterinary
Dermatology, Griffin CE, Kwochka KW, MacDonald JM, ed
St Louis: Mosby Year Book Inc, 1993: 44-48.

Muller WH, Scott DW, Griffin CE Malassezia dermatitis. In:
Muller & Kirk's Small animal dermatology 6th ed
Philadelphia: Saunders, 2000: 364-374.

Rex JH, Pfaller MA, Rinaldi MG, Polak A, Galgiani JN,
Antifungal susceptibility testing. Clin Microbiol Rev 1993; 6:
367-381.

Rogers HJ, Bullen JJ, Cushrie GH, Iron compounds and
resistance to infection. Immunology. 1970; 19: 521-538.
Schade AL, Caroline L, Raw hen egg white and the role of
iron in growth inhibition of Shigella dysenteriae, Staphylococcus
aureus, Escherichia coli, and Sacharomyces -cerevisiae.
Science 1944; 100: 14-15.

Scott DW, Miller WH, Epidermal dysplasia and Malassezia
pachydermatis infection in West Highland White Terriers. Vet
Dermatol 1989; 1: 25-36.

Shiraishi A, Arai T, Antifungal activity of transferrin.
Sabouraudia 1979: 177-983.

Taylor PW, Bactericidal and bacteriolytic activity of serum
against Gram-negative bacteria. Microbiological Reviews
1983; 47: 46-83.



