¢ .i ACTA VET..BRNO, 60, 1991:165—169

VACCINATION OF HORSES AGAINST TRICHOPHYTOSIS
A. RYBNIKAR J. CHUMELA‘ V. VRZALY, | . LYSAK?, and J. PETRAS’ ‘

Bioveta, 683 23 Ivanovice na Hané!
Institute for State Control of Veterinary Biologicals and Drugs, Brno?

Received April 20, 1990
g DIRUSS IR D EPE R

v P s Lt i R Y

Abstract

Rybnikaf, A.,J Chumela, V Vrzal, J. Lysék and] Peuéé Vac«fmatwn:. ;
of Horses against Trichophytosis. Acta vet. Brno, '60, 1991 165— 169.

Prophylactic potency of the vaccine against equine tnchophytosls manufactured by
Bioveta, Ivanovice na Hané (Czechoslovakia), was tested in a challenge bioassay on’
15 horses. Non-vaccinated controls (6 horses) challenged with a Trichophyton equinum
culture by epicutaneous inoculation developed trichophytosis with dissemination: of :
mycotic foci beyond the site of primary infection. Vaccinated horses challenged)
with the same inoculum doses showed only short-term superficial dermal changes
which disappeared spontaneously.

Therapeutic potency of the vaccine was confirmed in an expenment mcludmg
8 horses with natural T. equinum-produced trichophytosis and: 6 experimentally:
infected horses. The animals with natural trichophytosis were healed in 4 to 6 weeks N
and the experimentally infected animals in 3 to 4 weeks after vaccination. :

Trichophyton equinum, vaccine, prophylactic and therapeuti(: potency
S i Sy YL T

From detailed mycological studies conducted in the past 20 years it appears that an overwhel-
ming majority of equine dermatomycoses both in our country and abroad are produced by the
dermatophyte Trichophyton equinum. In the USSR, Petrovich and Sarkisov (1981) reported
the isolation of 7. equmum in 82 % of the cases examined, whereas other spec1es' ‘were isolated
from mycotlc changes in horses less frequently ( Trichophyton mentagrophytes in 10 % and Micro-
sporum equinum in 7 % of the samples). Similar results were also| reported by Woloszyn et al.
(1976), Weiss et al. (1979), Takatori et al; (1981), Connole and Pascoe (1984), Stenwig
(1985) and Aho (1988).

In Czechoslovakia, the first case of equine trichophytosis produced by T. equinum was descnbed
by ‘Ot&endlek et al. (1962). Further cases of this infection in our coum.ry (Buchvald 1964,
Stros et al. 1978, Vrzal et al. 1985). prompted our present research in which we were guided
by successful results of the vaccination of horses against trichophytosis in the USSR (Petrovich
and Sarkisov 1981).

In our laboratory we developed a lyophilized 1mmunoblolog1cal prepatauon based on a live
T. equinum mutant, TE-M-141, of low virulence for horses, guinea-pigs and cattle. The results
of our tests for its prophylactic and therapeutic potency are reported in the present study.

Materials and Methods

The :l::perimental animals were warm-blooded horses in a good nutritional state aged 8 to
13 months

In the 1st experiment 9 horses were vaccinated i.m. with prophylactic doses of the vaccine agamst
equine trichophytosis manufactured by Bioveta, Ivanovice na Hané (Czechoslovakia), and revacci-
nated 14 days later. One month after the revaccination they were challenged, together with a group
of non-vaccinated controls of the same age, by epicutaneous inoculation of a suspension of a highly
virulent Trichophyton equinum strain onto a 10 X 10 cm clipped and gently scarified area of the left
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flank at the rate of 80 000 conidia per' animal. During the next 37 days the animals were observed
for mycotic dermal changes at the site of inoculation of the challenge culture and for possible dis-
semination of trichophytic changes. At the end of the experiment scale and hair samples were
taken from the vaccinated and control animals for examination by culture.

The 2nd experiment was designed to test the therapeutic potency of the vaccine. Eight horses
with natural T. equinum-produced trichophytosis and 6 control animals of the 1st expenment
(37 days after challenge) showmg numerous tnchophytlc foci (6 to 80 lesions 1 to 15 cm in diameter
per animal) were vaccinated twice with the vaccine to assess its therapeutic potency. The periods
elapsing between vaccination and recovery of the vaccinated animals were recorded.

Results

The results of testing the protective potency of the vaccine are presented in
Table 1. In the immunized animals the only changes observed after challenge
were slight surface lesions of the skin which disappeared spontaneously without
any further treatment. The skin at the site of administration of the infectious
agent soon became covered with new hair. At the end of the experiment all vacci-
nated animals were completely negative without any clinical signs of trichophyto-
sis (see Fig. 1 and 2, Plate XVIII at the end of the volume).

The course of expenmental infection in non-immunized controls was serious.
Confluent trichophytic lesions painful to the touch were seen all over the infected
area (Fig. 3, Plate XIX). From the 23rd day after challenge dissemination of
mycotic changes was observed in places outside the incolutation site of the cul-
ture (Fig. 4 and 5, Plates XIX and XX). Trichophytic foci persisted in the con-
trols up to the 37th post-challenge day (end of the experiment) without tendency
to self-healing.

The results of examination by culture (day 37 after challenge) agreed with the
clinical findings. The challenge strain of T. equinum was recovered from the con-
trols, whereas recultivation attempts from the vaccinated animals yielded negative
results. .

Table 1
Tests of prophylactic potency of the ine against equine trichophytosis
Clinical dermal mycotic changes after challenge, days after challenge
Group Horse No.
day 10 day 17 day 23 day 29 day 33 day 37
,;.ﬁon-vaccinated . 012 ES ++ ++ ++++ ++++ ++++
horses 013 + +++ ++++ ++++ ++++ ++++
016 - + ++ ++++ ++++ ++++
. Controls 272 . + + ++++ ++++ ++++
290 - + +++ +++ +++ +++
293 - ++ ++++ ++++ ++++ ++++
: . 005 + ++ + + - -
Vaccinated 007 + + + - - -
horses 011 + ++ + + + -
047 + ++ + - - —
271 - + =+ + + —
288 - + + + + -
289 + + + + - -
291 + + + - — -
292 - + + + — -

— No clinical dermal mycotic changes.

+ Minute dermal changes,

+ Solitary mycotic foci. ) .

+. More than 10 mycouc foci.

+ Merging of the foci into confluent crusts.

+ Presence of confluent crusts, dissemination beyond the inoculation site.
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Therapeutic administration. of the vaccine to clinically affected horses pro-
duced disintegration and shedding of trichophytic crusts within 1 to 2 weeks of
revaccination. The skin at these sites soon became covered with new hair. Seven
out of 8 horses with natural trichophytosis recovered within 4 weeks of revacci-
nation. One horse with extensive mycotic lesions (Fig. 6, Plate XX) recovered
6 weeks after revaccination.

Four horses with experimental trichophytosis recovered within 3 weeks and
the other 2 horses of this group became clinically negative 4 weeks after the
therapeutic vaccination.

Discussion

Until recently the main therapeutic means in the control of equine dermato-
phytosis were pharmaceuticals administered locally and per os and the only
method of prevention was disinfection. Besides being laborious and costly, all
these procedures have been unable to induce immunity to a secondary infection
of the animals.

Positive results obtained with vaccination against trichophytosis in cattle in-
spired the hope that immunization may prove successful also in horses. The
first potent vaccine against equine dermatophytosis has been produced in the
USSR since 1981 (Sarkisov and Kolesnikov 1989). This biological, containing
a living strain of T'. equinum, is known under the trade-mark S-P-1. The prophy-
lactic potency of the vaccine in challenge experiments conducted by Petrovich
and Sarkisov (1981) was 95 9%,. According to these investigators the lowest
age of foals for immunization with S-P-1 was 2 to 3 months, active production
of immunity occurred in 17 days and was completed by 30 days after immuni-
zation; the duration of post-vaccination immunity was reported to be at least
5 years.

The horses in our experiments were challenged 31 days after revaccination.
The results demonstrated a high protective potency of the Czechoslovak vaccine:
the character of clinical dermal changes found after challenge in the vaccinated
horses was markedly different from that observed in the non-vaccinated controls.
In the immunized animals only superficial skin lesions developed at the site of
epicutaneous inoculation of a highly virulent 7. equinum strain and disappeared
soon afterwards. By the end of the experiment the inoculation site was covered
with new healthy hair. The non-vaccinated challenged controls, on the other hand,
showed the typical pattern of trichophytosis: in addition to the primary mycotic
lesions dozens of foci were produced by dissemination and continued to spread
till the end of the experiment.

Of importance was also the therapeutic effect of the vaccine. Horses showing
previously numerous mycotic lesions without a tendency to healing recovered
after its application, mostly in 3 to 4 weeks.

The vaccine against equine trichophytosis has been manufactured by Bioveta,
Ivanovice na Hané, since 1986. Besides its high prophylactic and therapeutic
potency it has the merit of containing an attenuated vaccination strain of low
virulence. In animals exposed to a heavy physical load, vaccination and parti-
cularly revaccination may produce painful swelling at the site of application of the
vaccine and a decline in their food intake for one week. Similar post-vaccination
reactions were also observed in animals vaccinated with S-P-1. Although these
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changes’ d1sappear spontaneously within a week,; we recommend that the vacci-
nation against equine tnchophytosxs should be carned out when the- ammals
are at relative rest. = W

' The protection of horses against T equmum—produced infection also reduces
the risk of infection with this dermatophyte in man. Also the:possibility of spread
- of further causative agents of mycotic diseases of the horse (Microsporum equinum,
M. canis, Trichophyton mentagrophytes a. o.) should be considered. In studies on
cross-immunization it has become apparent that the most resistant animals were
those infected with homologous dermatophyte species, whereas immunization
and infection experiments with heterologous cultures did not result in full pro-
tection of all experimental animals (Petrovich 1985). Further studies along this
line are therefore warranted.

Experience to date has shown that specific vaccines are the most convenient
means of protection against equine trichophytosis in terms of efficacy and eco-
nomy. The control of this disease requires a systematic approach under due
observation of all epizootiological recommendations. >

Vakcinace koni proti trichofytéze

V' &elenZnim biologickém pokusu na 15 konich byla ov&fovana- profylaktickd
ucinnost vakciny proti trichofytéze koni (vyrobce Bioveta, Ivanovice na Hané,
CSFR). Kontrolni nevakcinovani zvifata onemocnéla po epikutinni inokulaci
Celenzni kultury Trichophyton equinum trichofytézou s rozsevem mykotickych
loZisek i mimo misto' primdrni infekce. Stejné ddvky CelenZniho inokula vyvolaly
u vakcxlnovanych koni jen kratkodobé povrchove kozni zmény, ktere samovolné
vymizely

Dobri terapeutickid wi¢innost vakciny byla potvrzena v' pokusu s osmi pfiro-
zené infikovanymi (ptivodce T. equinum) a Sesti uméle nakazenymi kofimi. U zvi-
fat s pfirozenou trichofyt6zou doslo k vyléceni po 4—6 tydnech a u zvifat experi-
mentdlné infikovanych po 3—4 tydnech od vakcinace.

BakuuHauus nowazei npoms' TpuxoduTosa

B npoBoaumom Ha 15 nowapsx OUONOrMUYECKOM IKCNEpPUMEHTe npo-
BEpsANU npodunakTMuecKkoe AEHCTBUE BaKLWUHbI NPOTUB TPUXODUTO3a NO-
wapein (Bbinyckaer Buoseta MBaHoBuue-Ha-XaHoi, Uexocnosakus). KoH-
TPONbHblE, HE NMPUHUMaBLIME BAaKUWHY XWUBOTHble (6 nowageii) 3ab6onenu
nocne anNUKyTaHHOW WHOKYnsuuu KynbTypbl Trichophyton equinum Tpm-
XO(UTO30M C pacCceMBaHMEM MHUKOTHMUECKUX OuvaroB TaKxe 3a fnpeaenbl
nepBUuHOi UHpekuuu. OanHakoBble A03bi UHOKYNSiTAa Bbi3BaNU Y BaKLUWHU-
pPOBaHHbIX NOWaAei NUlb KPaTKOBPEMEHHbIE NOBEPXHOCTHbIE U3MEHEeHUA
Ha KoXe, caMoMNpou3BONbHO HECKONbKO MO3Xe WCUe3HYBLIUe.

Xopoulee TepaneBTUUECKOE BO3AEACTBME BaKUWHbI' MOATBEPAUN TaKxKe
OMNbiT BOCbMU €CTECTBEHHO HUMULUPOBAHHbIX (3036y.qwrenb T. equinum)
M WeCTH WUCKYCCTBEHHO 3apaXeHHbIX nowaaei. 3a6oneBliMe eCTeCTBEH-
HbIM TPUXOMHUTO3OM NOWAaAN U3NEUMNUCb uepe3 4 - 6 Heaenb, XUBOTHbIE
aKcnepuMeHTanbHo uncpuuuposanuble - uepes 3 -4 Hepenn co AHA Bak-
uMHauuu.
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Fig. 2. Vaccinated horse No. 291 — day 37 after challenge.




Plate XIX.

Fig. 3. Non-vaccinated control horse No. 290 — day 23 after challenge.

Fig. 4. Non-vaccinated control horse No. 293 — day 23 after challenge.




Plate XX.

Fig. 5. Non-vaccinated control horse No. 272 — day 37 after challenge.

Fig. 6. A horse with natural trichophytosis before therapeutic vaccination.




