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Myooperas1t1c Infection in mall and animals 13 of 

utmost importance at the present. Siace modern therapeutics 

have reduoed tb0 inoidence of various baoterioses and riokett­

sioses, and some Viral. diseases have been controlled b1 suocess­

ful vaCCiDa'1oA, inoreased interest bas been taken in fuRlal 

diseases. Dermatiopbytoaes or rlqwoN is a el~eal 8atl', 

oaused by me~rs of the closely related groUp of tunc! col­

leotivel, termed as denatophytes. These f1ms1 parasitize 

the lteraUD1ze4 tlssues of the bod1. such as the epidermis, 

tbe ha1Jt aDd the nails and the, produce alterations of the 

structures invAded. 7bese alterations, together With attendant 

~loglcQl reactions, are 01101cally classified as rlD8worm 

(Kaplan .d..I1-. 1969). DeJ'matopbyik)ses are thereto" true my.o­

sea of the bra't1A1ze4 structures of bomolotbermous animals 

1nclwU.ng mall (DVorak ad O'oGnaselC, 1989). DermatopbytoStlfJ of 

8ilJJnals, eapeelally those of domeutl0 animals, represent a 

serious economlo problem. In acid! 1; lOA , animals are Q frequent 

souroe of buman der.matoph1'oaes. 

BoVlne r1QwoN Is a well recOln1seCi 41 sease wft1011 

has ,enen11, b_A considered by the tarmer" to be a' oatval 

baHl'cl ot stolk keeping. lbls disease may assume eeoaomio import ... 

_ee .en the valuable 9ad pe41greed ardBlals destine4 tor sale 

Mel @O-' 079 1nvolve4. level'ely atteete4 aDSmala mar be uatbrl­

rt, and the 1oua,g-ltocks suffer a retarded SJM\ftb (t(CPberso1l. 

1917) ~ the ddMe to the ak1A protoWJ.<l11 aite@'s its t,sxture 
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and consequently the market value (Blank, 1955). 

Mngworm 1n cattle 1s world-wide in distrlbution 

and 1s caused mainly by IEioAAPbp91l DruocM DocilA, 1902 

(Dawson, 196;3). fhls f1mgus causes the vast ma30r1'1 (98 to 

100 peza oent 10 some areas) of rlnawol'Dl lnfeotlon 10 oa'tle 

(McPherson, 19S'1, Nabajan. 8&14 Mobapatra, 1969). Sabovaud f s 

speoies 1. ,U!.h 1908, .1- OIOhgOflM, 1910 ud 1- " __ 4Iilt 
1910 have been reduoed to vU'letal s'atus or oultural types 

ot 1. VermO!'. b, Ainsworth and Oeorl (1964) and Caataaei 

aad Sohoesboe (1959). At the International Co~e.s ot De~a­

tolol' in stookbolm (1987), Cleo .. submit'eci a &yah. vb1ch 

iaolucies 1. Drn!!!. as a valid species. Dvorak ad oteeAasek 

(1964) bave reported tb1s dermatophyte in variOUs otber bosts 

nob al OaDal'y, oblokel1s~ oat, 40l,cloDkey. 4I'ome~clar,. goa', 

bor., mule, sbeep aad swi.us. 

Ale ot the bost appears to bave a slsldfioant effeot 

on tbe ilUl14enoe of •• !!£!U!la lDfectlOG in oattle. Calves 

uader ODe year of ale are mueb more susceptible tbaA tbe a4ult 0.- (MoPMl'SOD, 191'1, Ki •• , 1911) aDd. as such a4u1' Oa"l. 

p"e seld_ allee ... tmles8 'be, are malDovlahe4 or o'b.erWise 

pOOl' 1a eoDd.J,t1oa. Ard.male when kept _Iethel' ia 18.l'18 croups 

GBd la. olose pNJdml" to emah otbelt tor lema perl048 are bi8bl, 

naoeptlble. III a4d1t10n to tbe spreaci ot tateo'lOA 'bnush 

4, ... , ooatact trOil one an.1ma18 to the o'b.el', ladlno' eoaUJd" 

DattoA '1mnI8b bRibe., baftl.eal. tellOes, woo4 •• lls and .Us 

wblcb allow the tuasUI '0 survive tor rears, tbuslncreaae tke 

iulunoe of tb1e 4J;seeH. Seasonal .tlee' 011 the overall 
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laoldence of bovlne ringworm 1s not algn1f'1cently related 

but the inoidence bos been reported to. be more 1n winter and 

subsequently decreasing 1n sprlug 1n Great Britain and U.S.A. 

(Blood an4 HenderSOD, 1963). fhe Datva of berd keep1D1 and 

the pocr hTI1eldc oood! ti0D as Imposed by extrem. ol1ZBates 

are the Important factors to aggravate tbis infeotion. 

1. vem,C!N parasitizes the non-Uv1q kera'1a1Zed 

larers of the akiD eJl4 its appea4ages but; 1s flOrlDal11 lIlcapable 

ot lnVa810D of underlying living tissues. 111 cattle the tIPi -

oal 18810D 18 a beav, .re,-vb1te orust raised percepUblY above 

tbe skla. the leslons ar. rougblF c,Uoular and about one 1aOh 

ill 41ametel'. In the earl, stales the surfaee below tae cJr~st 

1s mOist, 1n older lesion. the soeb becomes 4etached aa4 pit, .. 

rlaa1s aDd alopecia may be tbe only' obvious aboormalities. 

Lesiou an _at commoD17 toWld OIl tbe neok, heael and ,.1'1-­

but a general ti1strlbutloll over the entire body may Goo., par­

tl.10rt, 1n oalftS:- &.ad til severe Cases the lealODs may ooa1-

esce (Bloo4 and BeD.4ersoll, 1963). !he experlantal lntec'S.OB 

of laboratory eDSmals Cma1D1J' rabbits) with cUtfereat straiBS. 

of 1- DEln'M tollows a ullar ,a'tuera of developmeat ot 

Datu-al ,SDSWOftl 111 calves but tbe natural 41seaae onea asaUMs 

a eb.rOlde tOft aa4 1s of lOGIer duration til. ill expeJ1.MD'al l1' 

!are,ted rabbit. (Oox ao4 Moore, 1988). fbe perl04 .!tel' expe.l.,. 

meatal lnteotl. betore distinc' lesions appeal' Is about tour 

weeks In oalvel. A resistanoe \0 reinfection oocurs after 

,ecov,rr 110m exper1meQtal Infection but tbe importance QD4 

duration ot thls tJurtmlty ia field CIliS •• 18 u'*_. (Bloo4 aD4 

88114.800, 1M3). 



A pre-reQUi8ite for effective prevention ADd treat­

ment of this disease Is a correct laboratory diagnosis of the 

species and differentiating it from other vAriety or agent(s) 

responsible tor such type of infections. this is only posa1ble 

bY' myoolog1cal methods. In the infected bairs, ~. !!tt3U!9S1p 

1s reoognised b1 the sheath of ohains or rather large arthro­

spores and by the hyphae wbieh are otten olearly seen to be 

'unnell1ng the hair shalt. !he Isolation or ~. verruco$!I 

from cattle, by oulture, has always rendered more difficulty in 

comparison to otber dermatopn,te8 beoause ot its slow growth 

aad more liable to be over crown by other saprophytic moulds 1n 

the primary cultures and for the requuement ot enriohed. lIle(!lwa 

(,unsworth and AustwiOk, 1966). the colonies are heaped an.d 

ciGep11 folded. ill appearan.oe. fbe mlcromorpholoC7 of 'he oul· 

ture is otten poor and the most trequent elements toWld are 

1arle number of chlamJdospores. The maorocoa1dia and mlcrooo­

D1d1a are normall, absent, o.Ql.y sOJJJG strains produoe them 1n 

limited numbers CDVo~ak and otcenaSGk. 1969). 

D1tte~eDt kinGs of trealmGn' have been tried eaa1nat 

X- DEn'SIE infection 1n cattle W1 tll vernAl 4elree of success. 

!he most eUectlVG tree_en' 18 the antibiotic g1'1seotulvl1l but. 

UQfol'tUDe.tely. cost preoludes l's routine use 111 large animals. 

Other Ohemotherapeutlc 8sents aDd lwllgeDOus plant extracts are 

IOl'eeu4 tor 'beir antifulllal aotivities &e ViHa, to tla4ou\ 

cheape~ aa4 more poteat sub.tanoel qUAst vartous de"aatophttea 

iaollt41a, 1. I!£DUIII 04oPherson, 19891 M1SJt~t 1911). tUlks 

(1949) has remarked utM fuDi1eldel prop@rt1 ot a preparation 



may be high ~ v1trq and yet of little value in tberapeutics 

because of its inability to penetrate the stratum" coraeum, a 

hair tollicle to come in cont~ct with tbe fungus". Bence sub­

stanoel baving Ja v'SEo antifungal activity esalnst 1.verru!g'll 

have to be assessed 1a viVQ tor their therapeutl0 value. 

lUngworm in cattle 1m.poses a great public health 

lDlportance. One of the earliest record was made in ninteenth 

oentury by EArnst. Veter1Dar1 surleon from Z\U"1 ell, ststl.ac a 

case of an young 111'1 who was infected with rIngworm from " GOW. 

Although Cattle are tbe preferred hosts tor I. v!rrgco,UI, tb1s 

dermatoph7te 1 s also infectious ror man (Fowle and Georg, 1947 J 

Rook and Frain-Bell, 195041 Shome. 1989, Misra, 1971). BWIIau. 

infections due to I. verugop are oontined. almost entirely to 

the rural population. Tbe most common tne of lesion desert.,.. 

in human lDteot1oDS with this dermatophyte is ota suppvative 

ohdaotler. I'I'equefttly, human eoatract tbts disea.se by direct 

coa'aot with 1ateote4 oattle but may do so b, exponre to .a­
t_laated taltlea. BOWYer. 1t Is not lmOwa whether b.umaa 

transmits this 1ateet1on to oa't18 or other anlmals. 

In Indla, where the ceolraph1oal end ol1aaUc condi­

tions are very oonduslvs and favourable tor the growth ADd 

spread of ringworm lnteotlon by 1 . .!'£1'1!cqlllP in oattle caus1na 

econoJl1o and publio health haaa~d to the tal'mers and as a wbole 

to the COJImW"t taves'18fttlons OD 11181l2Olt10 prooedure and to, 
obeap.. and coaveDlent .a'hod of treatmcDt are very 1nsuttlo1ea' . 
during past Jeers. ConSiderIng tbe 1mpor'anoe of the infeotion 

tmd 'he lila£n1tude of th& probletil both in man and &l1Uials, ,be 



autbor envisages to undertake tbe following invest1g~tlons 

to evolve a better diagnosti0 procedure and cllD10al approaeh~ 

1. To stud7 and compnre different m~tbods under 

field and laborQtory conditions tor evolving 

correot and eftect1ve diagnostic methodes) 

tor~. verEYcosum infection in oattle. 

2. ~o Investigate the pathogene.is of I.. Ie£[s" 

pOlgm in natural Casas and in experimental11 

infected celves and labor~tory animals. 

3. To evaluate the 1& y112 therapeutic values· 

ot oertaln chemiC_ls and plant extract known 

to bave !a vi'rg QGtltungal action against 

I. vex:;rucpgy. 

It 18 ferventl;y hoped tba.t the above studies Will 

eluc1date further 1atormatlon on. the eliagnosls, pathogeaesla 

and treatmGBt of 1- BrU'AP. infection in oattle, a coaU'" 

autos problem to ~be vete.1Da~ clinicians aDd myoolOlists. 



Investigations in tb1s country aad other parts ot 

the world on the incidence of dermatophytoses 1& oattle have 

revealed tbat .I. ,!.srnfoum 1s the principal cause of boVi­

Jllagworm. 

8Gerle1n (1946) studied tb@ o11D1eal materials r.om 
several ber~s of OQ'tle sod isolated seven strains of 1. li'li 
Cl- IUEPUa>. 

DuriQl 1966 AiAswor'h and Austwlek published tbel~ 

l'eport on survey ot animal m,coses. spollSOl'eci by Asl'loultuJ'al 

Research Cotmel1. Brltaln. aDd obse~ve4 that the Gematopbytes' 

isolated from all the 11 eUalcel oases of ftDgWOI'm 18 os"le 

bo1oas84 to one speoies, 1. Ur£MROB. oat of 11 oases 41 

were cut 'val 1, posltlve for 1. !Ir£_a. 1. MntUUDbr'ili 

wbioh bad been 000891008111 reoorded. from eattle 18 Britaio. 

88 not me' du.r188 the nne,. aad they cofltlrmcul tbe vlev thet 

1- .EY~s ,,_ely attacked cattle 1ft that OOtm'ry. 

Mo"1mer (19sa) "POl'b4 that 18 per cent ot· ea"le 

weN Slltea'ad. Wltb rlf11WOl'm. out of apprOXimately a.ooo ca"le 
I 

eQldnecl 1ft Ian ADllla and tbe -Iant .. lAYolve4 vaa 1- DUI-s 

_iii" 
GeDtles aDd 0 t11l111'fM (1981) 1101at84 1. Dr.rJ!. ... 

ft_ 99 MYS. •• ®Jld 1. ill_aIAdl! from 011$ oA111n tou 



McPherlSOD (1957) in a' survey of 61~ hel'ds 111 North 

Brl'e1D wltb 30,766 cattle found that 133 (25.7 per cent) 

hards and an (2.89 per cent) oattle were affeoted With riDs­

WOlfst; caused by 1- "roco •• 

MeDges and Geors (1981) oonducted e survey of aid.mal 

rlft1WON 1n the tJD1ted states. Specimen' ot J'ldzas hom 101 . 

cattle were oultured and 1. xermegsWl was 1so1ate4 from 21 

(20 per oent). 1. DUHS9M was tbe on17 4e~tophyte Isola­

ted fitom cattle. Tbe 21 cases were froID 10 states and .-epre ... 

seate4 14 beNs of cattle. Tile number of lsolat1oas reported 

did aot represent tbe total .numbfillr of cases of r1qwoN 14 tbe 

14 berds. 

OaeGoVlc QIld Orb (1987) in aft examJ._'lon of a,ma 
adult cattle t 391 betters and M3 calves tol' r1pgWON reported 

that 11'1 about 93 pel' eGD' of cases.. 1Dfec'lOA aaeaused -7 

1- DIaq,q_. 1. fM"MhRhltt! ws leas treql1eat aa4 1-1&1&1 •• 

isolated t~ one calt only. 

Kaplaa. d. 11- (1913) 1n. a stud, 0&\ ~.OGJlt developeats 

ot @as.l 1'1DSWON awi their publio beal th imp11cat1Gns, examiae4 

sa akSa sc.ra,tll8s ftori Cattle ad isolated 0011 89 strains of 

1 •• rmsoa (60 per cent). 

'Ilwa.1 (lM1) 18Olate442 strains of 1- DUJUlBB 

tnm oet'le ill ftt3P Pradesh. fhe other dermatopbJ'ea NooveJ1e4 

trom rlBpON 16810u 1ft aattle 1ft bis study lflc1ude4 1- muu­
srabl&s! VSJ.l Irsm1'E (10), 1- ab'M (e) aft41- mAl_ (9). 



l\1on'blJ' surveys of 3,114 cattl@ 111 166 herds revealed. 

ringworm infectioD in 2.5 per cent cattle in :r1 heris (16 per 

oent). ~he only pathogen waS 1. urACO" CIdokke and Xemp, 

1961). 

III general, 1- ita1itS£9Rhl1ies ~aJ'ely causes cattle 

r1agwOrm bUt K',rentel and Kuhne (1962) 11901&te4 1t £rom ZI oases 

11'1 contrast to 1- ve££9cgsy tl'Ofll only 3 cases. 

Cannole (l963) ztevlewed on ciermatomrcoses of animals 

in Australia and stateci that 10 1969, two .vatu of I-uIOse_ 
wete Isolated trom boVine sldn sarapl68 at theu iastltute aad. 

dV!ilS 1960-62. 38 strUBs of 1- vftEDCoa bad been 1so1ate4 

from tield speoimens. 10 addS. tlon.14 strains bati beeD isolate4 

from stock a' theu 1nst1'ute. 

Klokke (19M) reported 1Af'eotloa of oattle b, I.. Bla­

Ss_ from Rortb India. 

Pa4b,J'e !1.11. (1966) toua<l 1- V!ID!ea latee.oft 1n 

seven calves aear PooM. 

tn.llke and DtU'alra3 (1967) while lnv8st1gaUq the 

causal agents of superfioial lDTooses 18 south IIlU. lso1,,'e4 

'bree aualAs of 1- DDI99IlP from o.ttle. 

Aooo1'4lD& to DaWSOA (1988) ,be various dermatopl'qtea 

rocorcle4 from oatt1e were 1. tva0AIM, 1- .a'18 IIPI!i:kaI, 

1- ,M£l9b.1· IldIS", I- aa .. aM I· '111&'-

A _sl411\1 .p1800UO of OQ"16 l'lDlWOftl vaS _"eMe. 
I), Mlha3M M4 Hohapatra (1"9) at various t"rms of lI1a8U 

(HaJ7ana) where 1. XlraUB was the oal1 pat_8en 110.1&te4. 
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iSdples from cattle 04433 premises \#ere studied by 

Pepin and Austw!ck (1969). ho buntlred and twentytbree were 

toud to be infeoted with r1ngwrm and Ie .Y2£EUCOP was isola­

ted from 199 of tho se. No derma tcpbJ'te coul<1 be grown frOm tbe 

other 24 infected samples but tbey' believed ~bat any of these 

were IlOt infected by species oth~~ than 1. x,eUUSgp" HeN 

out breaks were reported on 1.3 OCQQS10DS with est1taateCl infec. 

tioa. l"stes of 68 and 10 per cent lQ two dairy herds. 

Kacl'mlc aad ~baC1k (1969) examineci 383 oattle from 

all parts of Czechoslovakia. cal, 191 neltie4 1. DEmeos. 

alone cnd three :,. MP951'cmhyM! SA4 two haVing bo~ tbe 

dermatoJ)bJ'te a. 

Of 228 cultures isolated from calves 3-12 months old 

ill Vald1m1r "S101l, U.S.S.R., 168 were iiea'itle' as 1- tfiUgFm 
VG!' U'Io14es. 32 8S 1. tAUfggt9 var lJatmm. 26 as'.1- ID". var 

IUr1M12m, eipt as 1. IDau v_ eUSl9ic1e! aU to .. aa 

1- sEI5!£'''E!I (Baranov, 1970). 

Gupta !l il.- (1910) examined 6,062 oattle of o.lttereat 

ag" groups alIlel obsene4 cll.ucal le sions of rlqworm 1n 27& or 
''heme On oultuol examlnat10Q the over all in014en.oe waa to\1.D4 

'0 tte 9.46 , •• cent. the various dermatcpb1tes ,..eooverei ira 

tbl& stu4, were 1. JRlY2G1 (131), 1- mWill8PMb, (9), 

1- YJS\lsetl. (ta). 1- Ur.n.lln (1) 8,114 .S£9!1t9!.R 10.. (2). 

HOwever, 1. "IUJl20,8 wal tolUlti to be the CODoa e\1010gical 

a6tant of l'lDlttON ill 08\'19. 

tho n.rve, oQlrJi'led out by SlOP 8A4 11QBb (1910) 

lncluded • total aubep of tlYe li\lntn4 en4 ellb'vth"e _"le, 
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out of whlOb sld.n scrapings wre oollected trol& fUtyelp' 

oases hav1118 ringworm lesions. Only 14 strains of 1- mentl. 

lromrt!. "ar &Ea9H!t.l£ were 1 sola ted and none revealed 

1. '!Ir~Hc2m infection. 

In l4omaoSa ringworm in cattle was caused by I.VrA­

Gg!!!, no other species was detected (Alteras, 1070). 

10. Orissa, Misra (1971) oarrled out an exteJlS1ve 

survey on the incidence of rlagworm in QiQn and &Ditnals tlild 

examined 4,840 hePds of oattle. He observed. r1ngwob lesions 

10 243 oases (5.02 per oent), out of whioh 1:11 (66.38$) were 

culturally poSitive. ne de:rmatopiWtes isolated were 188 

stnlna of 1- UfQ90 nm (93.4 pe .. cent) aad 9 strdns ot 

%. msstGsrcPblt!s ~ar Ir'put@£ (6.6 per cGnt). 

861'138 QJld Qautu (1972) investigated aft outbreak 

of Jl1DgWON infectlon in the Government L1 vestoek FaN, Bls$Sl' 

and toWld that the outbrea.k was due to 1- XerUla!. lDtec\1on. 

(1) . Ale I 

Cattle of all ages were susceptible to r1nsWON laree ... 

t10A oaused. by 1- ,1_ (t. DEM!N> but the dlsease ftS 

p.obeblV more oommoD In calves tban adults (Hoerleln. 1941). 

fbe perooft'qe of 1- 16 1£10,. lDfectloa 1a oattle 

i~ "18t10A to ace as oblllene' bV HeAle. QQ.4 Oeora (19"') weN 

40 per cent, <& peg c@Dt. Ii per cent and. 0 per Cleat 1A ca'Ue 
ot INlow two ,eUIlI, a .. 4 rears, I. 6 Veal" Ui4 _veil fGua .ad 
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MoPlle.son (1967) sta.ted that Toung-stGek were 

affected more frequently than mature cottle, the overall 

incidence ln cE!l.lvas being 1.34 per cent and 1n adults 0.43 

pel' cent. In rearing berds the incidenco ~as higher than 

lQ dairy or beef herds. 

AcoorilD1 to Connole (1963) the 1nfection oocurred 

ohiefly in 1'0~ aD1mals but adults were Qlao affected. Both 

dairy anel beet cattle were susceptible. 

Gupta (1961) observed tbat aae had. a definite etteot 

on the incidence of ringworm ~D oattle. !heY' tow:t4 that ,he 

1nclclenoo 1n cal,". was 9.4 per cent whereas in beitel's aD4 

adult esttle 1t was 2.01 ao.d 0.19 per cent .respectivel,. 

Kaplan. (1961) remarud that in senerall.v,raSt'BI 

infeotion was obserftd. more trequeIRly 1n cattle aa4 was more 

extensive 10 oalves tbaa 1n olde. oalves. 

Maba3AD an4 Hohapatl'Q (1968) stated that oal1 oov­

calves below the a80 of one ,ear were found to be lUeo", aa4 

no adult milch or atra, cattle were met with r1U1wo~ 1oteotlo~. 

'ftlG s'u4,. of MS.Ra (1971) revealed that 0'" of 1183 

oolv.a untieto' one ye8J' of (.Jle eDm1ne4, 211 calves (19.32 per 

Qeat) aD4 out of at ~17 Qciult cases exam1ned. 26 (0.89 pel" oeat) 

we.e found \0 be @11n1eall1 pod tl" tor Jtlnswo~ lAta.'lOlfh 

Olll eXfAm1utloft of tllQtel'lal's n-om 'he above @11D1cal oases foiel'­

matopb1tea wre isolated troll 131 (eo.36 per cent) of the 217 . 

@Qlves ~d i (13.01 ,~~ oen') .t the a4ul' ones Hspeetlvel'iI 



13 

Sat13a and Gautam (1972) obsened that oalves below 

one yeaz of age were malAll' affeoted with 1. !erluioSM infec­

tion. They recorded a blab inoidenoe (24 per eent) in suok11D8 

ad!'J calves. 

(11) BnVironment, 

1. verrUGo,!! intectlon was ver,r oommon in oattle 

espeoiall, durl83 Winter months (Hoerlein, 1945). 

Mort1mer (1966) remarked that cattle riDl_rm caused 

'by I. vemc,s!!, was tar more prevalent in tbe win •• montlls. 

The most probable cause of the b1lb winter lnoldeftCe was Tud­

lD8 together of animals where direct contao' was luevltable. 

He tur'her believed that laok of direct SUDl1gbt milh' be a 

faotor 1n the high Winter lnc14enae. 

MOPherson (1967) observed that tbe incidenoe did __ 

appear to be lntlueDCed by season of tbe year t looatlon ot \he 

her4, nutrition, the UghtlD; ottu oa'tle sheds an4 08 the 

preSGnoe of lice on tbe oattle. 

Bl004 8114 lieaderson(l963) described that the lao14-

en.ee of rlapop lA Get'le wae IACrease4 in Winter when the 

.wme.l. wer'e hOu.sed. in close pl'oxtmltJ' to each otber tor a 

lOA8 tllle. 

All outbreak ot oa'tle rlngwon. 18 at.sar lAveatlsated 

bJ' Mahajaa aaei Mob.apatl"a (l968) was .• tarted Gince Ka, aad till. 

11117 tile oases we" maDJ til DUrAbel'. 011 queatlolllq to the 

ottle1alo worldDs ., .oh tal'Ut that VOl tile pel'104 Whea 

_:IS .. aum'M"'. of ard.mals wera affected with T. 'VQPPltftft.auM 
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infectioD every year.· In all instances the calves wen stab .. 

led together in one shed. 

AnalYS1 fa of the data on ringwol'li infection in 

cattle bl pepin Bn.4 Al1stw1ck (1968) on. a s<Ill&$Oul be.Ua showed 

that 34.5 per oent of all samples and 39.9 per cent of infeoted 

samples WG~e received during the DlOfttbS of December, 3aftUaf',y, 

aDd February. The proport1oD of specimens round posl ti ve was 

almost alwaYs hlshest in December averaging 14.6 per oent, the 

other figure 1n othe~ months lnng between 30 per cent (breb)· 

aDd 62.6 per oent (Ausust,o the overall ave~a8~,was 60 per cent. 

!be above flSUl-es ler&4ed some support to the oplD1on that 

o~'tle rlDadrm was preCiomiDaot11 III winter disease but also 

1ftCi1cateti tbat 1 t was not ucommoa throughout the year. 

M1s~ (1971) recorded the 1ne1~eno9 of riDSworm 1n 

cattle maiDly due to .,. yelmO!,. OR monthw1se basis ClUing 

the study periOd from Deceraer, lMi to November, 1010. The 

highest lnoldeu'e of I'lqwon observed by him was elviDS the 

aatba of JWle t Jul, anti Aquot. 

Sa'l3a sad Ga.'am (1172) I'eported that the spread of 

1. xmBeO_ lRfeo'loa ma1A1y oecurn' 4VlllS Vinter months 

aaa the iDOlAeAoe was reduoed ~y immediately aearelatiDg tbe 

.tfecte4 calves ~ tbe herd. 

2'&"01).; Ltl&a. 

aoe.leln (lMI) desonbe4 tbn' tbe lestoa. eaocnmten' 
1n tbe tle14 Varied ~ 'be .,uaaous 'ype 1n wbioh 0011 IIall-



nees and partlal loss of hair were seen which had thiok eru .. 

sty scabs of aSbestos-like material. fhere might be pus 

toftJat1on under tbe $Cabs arAd it PhrttU$ was present raw 

areas were noted. otten the leSions re sembled those of para­

sitic skin <llsesaGse In geneJlalthe lesiGllS were olz-~, 

disorete showing little teAdency to coalesce_ Tbis togetber 

V1th tbe formation of heavy crusts was otten 6_11111 to dlstl­

ftgUlsb the lesions from those Oaused by the parasitio mites. 

La 'louche (1962) reported that tbe s1tes of the 

J11agworm lestona due to 1. Siilooadel 1n calves to be the ald.a 

and bair of tbe faoet above the muzufJ, aroUBd tbe eyes sAd 

at the base of the ears aDd that other parts were rarely invol­

ved. 

Georg (1964) whl1e diso\1ssins tbe d1agnos1G of ~1q .. 

wor ... 1n eatmal$ stated tbat 1$8108$ of riDiWON clue to 1. Dla" 

Qt_ In Gattle were usually found on the head but might be " 

"atte~ed on bod,. less aM tall (11l 061 ve8 lesions milht be 

ver, extensive) aD4 weN cOin-sized. or 41s'1not plaqaea with 

heavy Irertsh vld 'e onsts. tl}hen Cftsts were removed, mo1at 

bleedll1g arOGS were seen. Old leS10ns lost the heavy HUS'II 

showlq soallness and. brokeD ott hell' st..,s. 

Coanole (1983) described tbAt tbe 18.0D8 ocovJ'e4 

.s 41aol'8te. rougbl, Circul.a.r &",68 wblob 0lgbt extend to 

eden.ft area. of gHVlsh wb1te cnsta With tGducy to be­

co. tblokeud. fhe l.sions were mos' couoa on tbe head 

(chiefl, INuad the @yea) an4 Melt, @ftell extendiq aloq tltG 

sho1d.deJ'l, bind qu~,.ters .. wi limbs. 
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Mahajan and Mohapatra (1968) stated that lesions 

in almost all caMS W$re oonfined to face. neck, ears an4 

rarely extending poster1ol'11 towards the ta1111 I Dfreque ntly , 

lesions we~@ also seen on the torelegs. The1 were typically 

circumscribed, circular of var,ing a1ze. raised slightlY' hom 

the body surface wb10b when scraped)left Q hJperaemlc or some­

times a bleeding baM_ 

Pepin and AustWiok (1963) reported that crust for­

mation on leetons was found 1n 34.6 per oent of cases &Ad the 

average maXimum 41ameter of leSions were 49.4 mm (54 Cs_s). 

He at 11lfected cattle bad more than ten le sions and u.x of rI 

Oases became gea.erallsed. Ringworm lesions in oat.tle were 

heavy grey wh1te ,asbestos-like crusts raised perceptibl, above 

the sld.D., roughly clroular and about 1 .. 3 om 1A (ii_eter. 1. 

earl, Oases lesions were small whlle In advuee CUUle8 \bey wen 
I 

ldlsr, detached. vlth plt,rlaS1s and alopecia. the lesloas 

weN most commeDl, seeD Oft tbe head, a~oUll4 'be eyes, aeck ad. 

forelegs. A senersl distribution aveJi the eA'i~e body wae _, 

Ul'lIGmmoa 8IDOq tbe calves three to five months of ale (G'Gpta 

!1 Al.., 1910). 

MS._a (1971) obse~v.4 that the lea1ol'lS 1n o&."le as 

. iiscrete neul, clrcl11ar wl'b I'alsecl boarders having tblOk, 

Irensh CJ'Usts vla. asMsto .. ll1Ce appearance. the lGI101l1 1a 

earl, stages were small and later the1 become larle. ad eOA­

tluent. fhe lesions were Mstly •• D on hGa4. uoQ4 the eres. 

week mnCi ea •• fitteD e&teM1Dg '0 dewlap t mUlde.a, bla4qtl&J.'­

tera M4 limbs. ~ I 
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Boerleln (1946) observed that the spores of 1. VIUi'll­

C2e1 were rather large t 4-6.5 microns in diamet$r u4 were 

found in sheaths around the hairs. Spores and hfpbae also 

oocurred within the hd.rshaft. Wben the spor •• sheath was 

w11 developed the spores weN noted to be 1n oba1ns. 

OeOI'S (1954) sqgested tbet 1n case ot 1- DEfteg,. 

infection, there would be sheath or lso1ate4, chains ot large 

spores (5-8 microns) lyins Oft surface of hair and myceliWD 

lavadilll interior of ba,lra. Mycelium and ohains of spon8 

we'Dlei also be seen 1n slUn scrapings. 

,a\ustWick(1965) remarked thet tbSl utbrospores U'Oud 

the bases of the infected ball's were vel'., small (2 to 4 lDloroas 

in ci1deter) and Wect10n could probably onllnaU fi'om even 

OM spore 10411_ in a bali' tolUcle. It was estlmate4 that 

each infected ball' milht oerl7 over 30,000 arthrosporea 1a ita 

8pore,_ sheatb. 

Beneke (1966) inoluded 1· !IEOSSU •• 114 the 'NUp ot 

trichopbytOlls where ectotb.lx hair invasion was the oil&hraotes-l-
8tl0 diagnostic feature. 

Gupta (1967) reported tbat 111 OaBe or 1- BEDea_ 

lAfecblon 1ft oattle there were lso1eated ohaiM of spores wiWo 

and 0\1'.14e the hal. fibre (ectoeAdothriX ti~) ad the ald.. 

SOl'aplft$1J allO "'Venled the prtHJ8DCG Of 8\1Q&11_ 8Il4 ohUM of 

ar~5'O"s. 
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Maba3Bil ani Hobapat1'8 (1968) rooorded presenoe o~ 

spores of 1- V!r090. 10. hairs 1ft 46 cases out of 48 ri..DI­

wOrftHl8$(UJ. rhe Elajorl t, of tbem sbowtt t1Pioal larlG spored 

endothrix iDtectlon of t.he hair, however, in a few instances 

sctoendotIW1x bdr invasion waG also encountered. Do ecto­

thrix bair infeotion was nct1ceablG. 

~rak aDd otceaeaek (1969) ill their reeeftt book 

"H1colosioal diagnosis of tan1mal dermatoph1toses" 'bave state4 

that; 18 caso of 1. Je£Eucog infeotion the investoD of bair 

of eattle VQS near11 alwva of the en40ectothl'lx tJPE> _tb 

luge spo~s (3.6 • 10 microns). 1ft sld.n scales branChe4 .,,­

tate ta,phae, more or less a:rtbl-ospOnlnted, wen touad. 

Misra (1971) obserwti tbmt 14 cattle ou' of M3 eases 

eKamlaed bV him, 203 (83.63 per .eAt) wen SboWing lnveS10a of 

IIwa I),. fWlgal ela_Dts. Eotoedothr1x lAvadoll ot baD Wlth 

spores were oomraoDl, seen 11l 1- !!mIIlHl iDfeeUon. Ho.vert 

eoto'1W1_ iravafton of hatrs with spores tonlDi a sheath was 

also HeD In .' of CaS0S ot 1- V'Ea!lm .. ~.J,tfecu.oa. 

(a) pnmar, lso1_'10B ; the .41um u.4-', 
Roe1'18s.n (1941) ten' p:r1mar, 1.1018'108 of 1. aD. •• SaboVau's 

4exVose alu 01' 81tose alU' (dextrose 01' mal •• 4 ,e. oen'. 

peptoae 1 per ceDt. asd lei p". ceat). Be .. te' that Iltowbl 

of 1. 111'&. at a pH of i to t 88 almos\ as 1004 al ., tbe 

opt1m_ of pH 6-1. .en. _dla With G pH of a '- 10 _" u.e' 
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tor isolation, It- was noted tbat 1DI.Ul7 saprophytio moulds 

(HUoors sad Aspe1"cl111) were inhibited to such an extent 

that contamination waS less of a problem. Be recommended a~ 

incubation temperature of 30°C ttl the isola'lon of 1. MIMi 
because of Its slow growtb. 

Fowle and Georg (1947) sucoessfully isolated the 

tavltorm trichophyta <X,. alb. and 1. dlsgolHs ) on 'blood agar 

base and they indleated that blood agar base medl_ supplied. 

the necessary factors tor growtb which were absent 10 Ssbour­

a114 • s maltose agar. 

Ox bile agar was suggested for primar1 lso1atlon of 

1. DEn... (Li ttma.n, 1941). 

Georg (195a) stated tbat a thiamine eUlohed me41 um. 

OOJltalD11l1 antlblot1os to inhibit the 81'Odb of bacteria and 

saprophytic tungi and an incubation tempe.ature of 3?oc were 
, 

required for the lsolatiOn of 1. D!noglM from ol1a1eal. 

materials. He effectlvel, demoftstrated the use of a selective 

medi_ ooata1rd.ag 0.1 ill per al e,elohex1m1de(act1dl0be) to. 

red\telll1 the powth of 1ll011ld. contemtoaats when 1so1at1. 

1- Y8!DMa from oattle ha1J.t8. By this method be obtune4 

three times 'he AWIlber of' isolations made from other li8E141a 

\llBlai ,~ same sample •. 

AuatwtCk Cl9S4) advocated the Phrs10al aeparatloft 

01 'he $pores an4 hrphae of contam1aants from those 01' the 

4ematophJte III the akin scraping tor the i.latlaa of 

1- !&iiM&dti from cattle. He obse:rved that QUUlent alar 
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(beef extraot 10.0 I, peptone 10.0 I, sodium chloride 5 gJ 

agar 16 It distilled water 1000 ml, penicillin 20 1.u. ani 

streptogqoin 40 1.u. per ml) Witb a. pH of 7.5 was most suit­

able tor the 1sola'1on of 1. 41a291d,s because t it gave a 

higber growth rmte than Ssbouraud' s beerwortt L1 ttomaD, or 

malt agar. fhe addition of antibiotics to suppress bacteria 

did DOt effect the growtb of tbe tungns. 

Georg (1954) sulgested tbat Sabouraud'& dextrose 

. agar at pH 5.5 was tbe standard medium tor the primary lso­

lation of rlnswo:rm .fungi from c11n1cIll materials. several 

antibiotiCs, penicillin (20 1m1t. per ml), stre,tom10 1a (40 

units per m1) aDd cyclobeX1mide (0.& mg per m1) hed to be 

added to Inhibit the growth of con'amln.atlag bacteria aDd 

saprophytic tunsi. 

Haley :ana.." .s~·bnel;'Qd CUlM} relJ'larkeci tilat the 81'ovtb of 

1. t"V1:fQ&! Oft Sabovauti 'a dextrose agar was slow and scan',.-

1'bey suggested to use heart 1nt\ts1oil ""toea thiam!ae &car 

(beet heart lDtus10B from 500 It bactotl"iyPtose 10 I, sodi_ 
~ 

cbloride 5 I, bach-asar 15 It tb1em1_ b1drooblor1do 10 8, 

4is'11le4 vater lOOO ml) with 8 plI ot 6.8 or Dileo Blood Agar 

8ase to wMoll th1am.t.ne (0.1 ms thiamine added to 100 ml melte41, 

panially cooled. agu) tor primary 1301atloD, of tanton ,n­
obo,h,ta. streptorqCin (40 UD1ts pep ml) ad peDlo11UD (SO 

_ttl ,e~ ml) vere added to get 1'14 of tbe baot6r13.1 invader,. 

1- lUI._ WQS 88m trom iktn and halr of 96 of 

159 oa'tle. UI.lIllS labouraW1l', ,1\100. agfi~ c@ata1D.1q 0.6 ms 
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per ml of aotldlone (oylobeXimide), 20 U01ts penicillin and 

40 uD1 ts st1"eptoJD1'cln. On Sabouraud' s meclj.\UD 1111 thout ea'1b1o­

tic supplements only 12 cultures of t. verrucpsym were obtained 

(Tbaalk and KaebDic, 19S2). 

It. oompsrat1 ve study ot tbe value of various media 

and tha!r combinations for pr1.mar1' isolation of X9 YSEneoa 

£1'_ animal listerial was tmdertaken by Maha3an allCi .Mobapatra 

(1969). They found that brain beart infUsion agar alone gave 

the max1mwa number of lsolat1oJiS (33.61 per cent). It was 

i'uthel' noted 'bat brain heart latusloD qar 1ll aomblaatlon 

wi ta Ja-.lemco agar or Sabouraud' s medium W1 till 'biam1ne gaw the 

Mghest 11&14 (84.65 per oent). Sabovaud fS agar \d .. 'h thia .. 

.mine in combination 91 ther wi tb lablemoo agar or k'bouauri' $ 

slar an4 tillatll1ne plus 1JlOslto1 gave tbe m1ftlmum number of 

isolations (38.61 per cent). 

Dvorak and otoGDasek (1969) reoommeDAG4 that 'hG 
, 

bal10 medium tor pJ.ll1tDa1-y Isolation wes S aMUI' sUd , s dextro~ 

agar Wi ttl oyc1oheXimide and oblordpheD1col. The above media 

oonsl~'e4 of baoto-tr7PtOse 10.0 I, bacto-beet ex.act 3.0 g t 

sodium oblortele &.0 I. agar 10.0 S, d1 stilled water 1000 ill 

(d1ssolved slov17 by beating to boiling point and a4484) del( .. 

'8O. 10 I, ,east extract 3.0 (h th!ulfte 0.01 3. chlol*amphe ... 

Dtcol 0.06 g aDd· aot1dlone 0.6 8-

Gupta and 618gb (1970) ma48 a oomparatlve ev~luatlon 

of tbree cultwe media tc~ the pr1nuu', isolatlOA ot de~to .... 

pbytes trom clinioal materials. On em averalG ~ SaMvaud t $ 



gluoose alar vlth chloramphenicol. act1dloDe aDd thiamine 

gave the mald.mum isolates in comparison to SabouraUd' s glucose 

@.gQI' With ohloramphenicol and Littman oxgall qar respectively. 

fOey P9ccmmended the ~ltaDeOus use of the above three medla~ 

in order to have maXiumm number of isolatloDs .. tor the oult1-

vatteD of/ dermatophytes trom a01mals heavily contaminated With 

a aumber of bacteria. yeasts, Qod sapropb1t 10 tungi. 
, 

(b) Macro-and Mlcl'omorphololY of I· xerm90il!!!! I 

Hool'leln (1948) observed .hat tbe SJlOw'h of 1. alba 1n the 

media was almost subme,sed and radiated from the oentre in 

bwulles of hnbae. By the end of two weeks the size would VtiiZ'I 

trow 5 to 20 mm end while tnCstly submersed migbt hQve a small 

amout of white powery &aerial mycelium in the centre. At tou 

week" tbe 0010111 was from SO to 40 mID and mipt show a con,,­

derable amount of white powder, myoelium over tbe central halt. 

The 001041 was usually flat, but might show some elevation and 

ea!'l, tonlQt1on of covoluttoas. BY the end of elcht weeks the 

coloatea developed an also$t velvety dave' over most of tbe sur. 

laGe vb1eb might become V6'IfY convoluted. SOliS oololl1e 8, however, 

remain.ed moist throl1lh ou, their development. Haay m1orooon1cila 

were produced III tbe aerial 1A7oellUID aIld oeeurJ'ed siBIl" 8es­

dle, ant let6J1al Oft 'WUilttef'ent1ate4 bJpbae &S Q rule, but 

oooasioaell, the 8P01'81 were seen 1ll bunches. A tew maeroooftl-

411. were noted. they were rare pod About fix mlcrons Wide 1»1 

is mlclOl'la loa,_ MUy of the hrphae had swollen tips. 

A0eord1q to Fowle Uta Georl (194?). I. ·Ill!. '1Ploal.11 

p1'04tlc@d 8, glGTDroul .P08l1 QoloflJ with va., ool@ur. !h1s mlgh' 



become dark te.n to brow after several weeks anci some wbi te 

powdery gztowth lD1ght appear at tho base or the aouminate 

colony. 1. jiscq1cils produced a colooy which was alSO habi­

tuall, glabrous, but bad a tAlrly regular d1s0 shape aad a 

smell raised centre whiob might or might not; be prese.nt. 

Tbe colony frequently bad a greyish tan to greYisb yellOw 

pigment end bad a powdery or velvety surface ot sOOrt t1Jle 

white GOwn. Miorosoopio examination of tbe glabrous colonies 

revealed irregular myoelia with an abuadance .of irregularlY 

tOl'med 1lltol'o91ar,. and. terminal chlem)'dospores. Spore-bearing 

structures were oharacterlstloally absent. 

Georg (1964) desorlbed the oultural characteristios 

otl. verruoosum. ne Irowth was very slow aad m1ght not 

appear until 10 to 14 days. ColoD7 was usually sul1, heaped 

and folded Witb wblte to cee1iSb moist and smootb or velvety 

surra.e. ibln Irregular IDJ'cellum Witb swellings (Cblamr40spores) 

wh10b ooe~.e4 in luge IlUmbe:rS often in ohains and the preseaee 

01 a few Siogle-cel1e4 ~res (microooD1d1a) were the obara.tar!­

stlc teBtures. M1orocoa1d:lo mlsht be numerous 011 'h1amla.e enri­

che4 mecUum. 

AiAswrth (19.) stated that cultures of 1- vlUllcqM 

atta1llecl a aoloDJ' diameter of 5-20 mm ill 2 we&ks. fbe growth 

va. ottea moSst and largely submersed 11l tile metlum. Aenal mycae ... 

11. mtsht develop. CblamydospONS were usually flWlles-oua. while 

MO~.ooftSdl8. ttlere proctu0e4 1e$$ frequently 9ft4 macroOOn141a we,. 
l'aJlC. 



Baaeke (1966) desc1'1beci that the eolonles of 
,,:. 

1- DRlft- weN slow IroWing, beaped, deeply folded, 810.­

brous and waxv or wltb'a tine white velvety surface. colours 

varied in isolat:l.OtlS troll white to bright yellO'tl. ~Grosoo"" 

p10811y only oblam1dospores were 'Seen in the hypha,EIl 04 Sabou­

rllud's dexvose saar. On media enriobed with tb.1am.t..ne micro­

OOatdlawere USU~117 produoed ead on .ue oooasions 3- 6 cel­

led macrocoutia might be seen 'Val')Y1ng In size end shape. 

Growth of I. urute§JII was extremely sluggish aad 

hlU'Clly a ~ew m in diameter. The eoloD1es were beapeel, deeply 

folded, glabl'OUS anti W8lr7 1n maJorltYt bewever, a small propor. 

tion of them 414 not show any t014181 and eolordes in s\1cb oases 

were dlso shllC.ped. Some were ,ellowlsb white e.nd otMrs brill!­

dt ye1101l oMbre in oolour. lUo"oscop1oelly, oaly cblamJdo­

spores W&H seen tfbiCh were more numerous 11l subav.taGepottth 

of the ooloDl'_ MToellum waS ift'eplar. None of the isolateG 

tested ,rociuoed macro-oJil UChcon1dJ.a on rice grdn medlum. 

eUlobed with tb1em1ns or yeast extnc~ (KahaJaD ad ,Mohspstra. 

1965). 

Dvo.ak and otcenasek (1g&9) described the obaraoteri­

"tie llacl'o-u4 mle.romoJ'pbo1ol1 of .1. !el'nt9M elaborately ill 

their reoaat bOok. The I'a'e of tbe growth ot 'be oolofll' of 

I. DUSt's. w., Slo,,~ 1t at'alned 6- 15 _ in dlame'e, after 

.U) €lap. file _'ute 0010." (anel' 20 cia,s) _a moatl,. lrresu­

I •• a3a'h14, polY80oo1 or lobulate @ol, sometimes 1" Il"oua4 

plan tlftS 'e811lU', circular to asteroid. Vo-q otten & larl. 

lODe of 1rreiular SUbmerged ml@s11um dovelope4. the aerial per' 
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of the oolODJ' 0811 reraala underdeveloped tor a long time, some­

'1M. 1t was Qlraost visible. file 0010D168 of some strdna 

were membraaous, Q10re O~ less powdery or velvety_ Tbe)' Blisht 

be flat or rdse4 with m marked tenclsno1 to WJrlnkle. '.file sur­

taO. oolour could be ,rev. salmen, aprloot or pale iemoa yellow. 

The reverse coUld be unplpentecl or salmoA. The m1orollOrpboloU' 

was poor. fbe most tl'equ6nt elements toWld were obl8JD7dospores 

oRen arrdled 1n lION or lesm long obUu. fhe macrooOD1cila 

weft armally absent, only some· strains produoed them 11l limited 

nUllbera. fbey were'irreplar, araooth, with 'biD walls, 4-1 

oel1s. measU1Dg .. - 9 by 16 .. 60 11 m. fbe etuoooll1d.ia were 

mos'l, abseat, oJil, some strdftS produced. them ill l1m1teci DUrfl­

bel'S. flleT were ovo14, olavate to P1rltorm, 2- 3 by S- 4 }1 m. 

Favi. ohaAdel1ers vere otten present and peotinate bnbae otiy 

ocoaaionallY observed. 

(0) NuulUoaal RequUements I Inves'lgatloD on tbe 

I'equirements tor tbe srodb of 1. tiQ9id!t -, Bobbins !1.1l. 
(1941) haa abOw tbat tbe deMstophyte auttered troll ooa,lete 

48tS..leQolea tor pp14oxs.ae, lAae'lve ~1lO81tol an4 raolecular 

'b1emSae and partial detialoAoles tor unidentified substaDoeS 

,"Hat In peptoae, oasela b1dro11Ba'e, bJdrol,.d ell allMm1D, 

malt extract, seletiD and til'rate from wbl~ patatoes_ the 

'sathe.. de..nat.ated 'bat Yllo.0U' srowth could be obtained 0. 

tblWDe _4 peptone medium. 

the .fteo' of tIllw.De. pp140XiAeand 1D.031to1, UBll, 

ad In 6111 possible comblD8tloftl Oft the l"lIth of sev~ra.l strdns 

@f .I. Uno, ... and..,l.. mwbF'9lE were studied 0". 2 a,u.thetl0 



basal pdS,um with Iluco$G aD.d QIJpa1fag1ne (Macld.nncnap.4 .A:p"ende, 

1941J). Their study revealed that four strains had eomplete 

defict.DCl" for ,1nosl1U»l, one strain tor 'blfl1D1n.e. another 

strain for thiamine and inositol ana one strain bad complete 

4ef1elenc1 tor inositol, P1r 1cioJC1De and thiamine. 

Georg !! B1.- (1956) remarked, that 1. yel'Dcosu 

had a\~ute nutritional require_ents tor certain vitamins. 

About, 90 pel' eeat of the strains studieci nqU1red thiamine aa4 

inoSitol for growUl about 10 pelt cent "quired only tbiemlne 

and one strain bad Deea touad Wbiob require4 tblam1ae. inoSitol 

and pyri40a1ne. 

Georg and Oamp (1957) studied the nutritional patte.n 

of 100 strains of I. ye:rrygoM and reported that ftODe of the 

st.a1ns grew oa either ammonium O1trats or casein vitamin-tree 

egar me41a.· E1ght, tov strail'll were sbow to req,uire ttUaaa1ne 

sd lAOsitol for 11'Owth aM s1X'lHD stl'a1u onl, th1am1ne. 

JMld1tloAS or other we.tor solu'le vitamins dRll7 or 11l cOllbloa­

tloll ri th 'he reqUired vi t_las produoe4 no effeot on ,be 
81'owtb. 

, 

Beneke (1966) vb11e descr1b1na ,he Jlutrltiolltll pattern 

to. "f1&9b9RbD9A l))e01ea stated that 84 per cen' 01 1- 12'l'uoOI. 

hqu1re4 both tbl.1ne and l0.0dtol wbllG the rest 11 per cent 

COUld '11'OW well til thiamine alone. 

IUokke aD4 DUd.,aJ (1981) touatt that arcw\b of all 

the tb"fl _'raias of 1- "'IOM·- val .'SJaulate4 ~ll oase1n­

.tb1sm1ne .. 1aodtol _dla wlllletld.wBe alone 414 not prod" .. ~Qf 

marked l'e ap-OAQ. 



Tbe study of Maha3an and Mohapatra (1969) revealed 

that 00 per cent 01' the strains tested reqUired additives 

11- thiamine and 111081 tol an4 showed partial need tor thiamine 

alou and ill 10 pSI' cent there wes sllsht st1DmlatloD b, tbia­

mine _d inositol. botb. 

Most of tbe strains og z. verruc9'19 reqUired this­

·m!ae and inositol end some thiamine c11lJ' (DV@rak and O'ceDel.sek, 

1919). 

Lu (1002) 

advocated slide oulture Qstboi in tbe st.4y of bair 41IGstloa 

b, <lematophytea. 1ft his stud,. l' was obsened tllat olll,. 'we 
of the tov strains of 1- VllllQosN showed kera_l~'lc 

aC'ivit,. eaeb producing only a few wedle-shaped perloretloas 

GO an average of 12.1 4a,s. When cultured Oft 0.1 pe. cen' 

,e8st extract __ • however,. t~e of the tour sVains pr04ueecl 

lluntel'OU8 ve4ge"lbaped pertuat10u 011 aD averase of six dqs. 

M8ba3ao aad MObap&tra (1989) atu41ed the ~bl11ty ot 

tiw lsola~s or 1- !OIIl!AIII to perfo.a'e b'WIaa a4u1t, h\IIIaA 

old.lel •. ho •• , o~ aDd. dOl hurs and touaa that M,. of Che 

s'~a1as tested perfo.ate4 aQT batr. 

J)VO,lIt aDd OtOQasek (1969) remarked 'ba' tke balra 

of oettle. dog, loa'_ borse, mou. aDd. man vere attaCked b, 
1- Y8raaaIU COldal1y. 

lltl& •••• 9t 1- 11£ £UP III 

. (1) mv!Yal of &po ••• of 1- IllnM •. ' 

801 ... (19&4) lr.~"cle4 ab.'ft,A'lal tYidea" .t ttle 



nrV1 val of 1_ verrucosE for 2 ,.ears anet one Te~ 6 mOlltbs 

OD cattle enolosures. 

Walker (1965) had show tbat I. verrucqsg relllained 

viable on .infeoted hairs 1n the laboratory tor 15 months aDd 

she bad also demonstrated. the presence of I. DElyc9H lDfec­

ted bairs OD & acratcbins post used by oattle 1Dtecte4 wltb 

1"1ngWOl'm. 

tiJoPhel'soD. (1957) observed that 1ft the dark a' room 

tempel"atve ut:hroapores of 1. wra99_ wen Viable 11\ sk1D 

scrapings even efteJt 4i- ,ears and. 1a ald.a scab 1.& mID thiOk, 

erbs'ospohS of 1- ven_1I! were proteoted. hom tbe action 

of ultrav1ole' Ught equivalent to 437 hours of mid-day, 1114. 

summer. and m1d-al'1tude sunshine. Ie further expel'laeDtal17 

demonstrated tbat while ulva-Violet light wes lethal 1D a tew 

UflUMS to 1. "Irg091&.&A Vl\£9. hail', s1d.a aDd lesion scabs 

indlviduall, and colleot!vel, protecte4 the dermatopblte. 

While revieWing 0& dermatomycoses of aDiDlals 1A 

Austrelia, Connole (1983) state4 tbat ill theil' iDst!""., 

1- DErMON "emained ~able Oil 8ld1l sora.Dls aad. :bal. semples 

1fblob bad been stored. III be dark tor 16 months. 

1- urlUQ8IR bas been Isolated tRm walls. feMeS ant 

a oleaalag maob1u 1ft a oatt1e tarm ill lAdi& CKlokke, 1968). 

I(aoba1c aIl4 fha.lk (1969) ",o,Ced tha' 1- DE'ISI_ 
811n1ve4 tlYe months 18 ha1r and orus's trom cattlea burrleci lIi _ 

b,ustll 'be sutace of IIlWhouse bed41D~h They tv'ber observed 

tbat ot 800 hall's obtalQe4 trom 1. JerI-WSR lesions 18 08"19. 



onlJ' o. bdr 1ielded the ageDt after 72 boura 1n a cow·s 

stol'l61oh. 

(11) Natural Infection-Related Olinical Lesions and Blstopa'bo-
10g1oal Chaage so· 

the oUnioal le slone produoed by natural in1'eotloA of 

t. !lrr.e0'l! 1n cattle b~ve already boen reviewed 1n a former 

Chapter. 

R1ngWOl'm lesiGDS 1n oalva. due to I. I!£l.'_ lateo­

tloa tully cievelopecl 1& 3- 4 week. of 1ntectloll Otoole end Fra1n­

Bell. 19M). 

MoJ.'t1mer (1958) performed a hlstopathololloal exem1aa .. 

tloa of aaturd rlD8wo1'lll lesions lD oattle and demonstrated 

large number or leuoocytes'in the corium flrouad tbEl toll.101ea aad 

e1so in tbe stratum ooraeura. 000881011&111 ld.oro-absce ssea wen 

present and rarely there was allY maorosoopi0 eVidence of pust11lu 

tolllot1l.1ties. Tbls mild reaotlon suglGste4 that the true host 

or 1- ,Dl'J:]IGomg were cattle wblcb emibi ted a. lion stable boa' ... 

puaSite l"elatloDsb1p. He aleo reported spontaneous recover,.t 
@s'tle rinswoN due to .1. xerl!!CJ2!!g. 

, In. fl'Wamer outbreak of .- xer.uoljl!l 1nteotlo11 1& c."le. 

tbe mean pe~alstenoe of tbe lesloll8 was 11 weeka and 1n tile W1a~1' 

outbJ.'8ak 1 twas 10 weeka (Ford, 1956). 

lellers do Al. (19.) made & pllel1.IDa~ obsenaUoa 

all natural 1'1qVUJA due to 1- DUU91S lA cat"-e. Healtily 

o~1'88 we" put 18to th$ pen wAtoh bad p.evl0illl1 _lute' tbe 

r1Qg'flON ,cteoted calves. ~lU)M oalv8s (tneloped Mtural. 1e8#.0.8 



wl'b1n U 4a1s. It was flOt possible to de teo, the lesions 

until infection was well esteblished. Biopsies were oal7 or 
value .in observing the leSions at its heigbt of actiV1ty.and 

during the subsequent bealing prooess which was complete after 

approXimatelT three montbs. 

idsra (1971) observed seconduy lesions due to 

1- ve£rgeo!Wp in exper1meDtally infected calves which pers1s'ed 

"10M 90 4a),s. 18 a bisto-pa'boloI1cal ehJIlnet1oQ. of natval 

sk1n biopsies colleoted from r1qwol'RlI <1. xeE£ucQsJi'l!> 1atecte4 

calves, he furthel' observed that the shart of the bdr both lil 

the epidermis and derma were invaded witb large number of fila­

mentous septate bJJ)Dae as a result of which there was QutolYds 

oftbe hair. Majority of the foll101es weN spllatel's4 ott eAd­

ing 1n autolys1s of hair as a 'esult of "bleb many of tbem were 

ei ther emp'" 01' the cortex aD.d medulla of the hair were replace4 

by homogenous pinkish mass. !he tnner aDd outer epithelial root 

sheath of tbe bdf'tlas BOt lavolveCl 1n the degeuratl va process. 

fhe epldGrmis bad mild hFPerkeratoalrs and acanthosis of· the mel ... 

phiSs8.ll la1er. The 16910.80 1ft tbe dermis OOfti1ste4 of peri,vas­

cula~ and pe~ltol1icUlQ~ lnt1ltration ot l,mphoaytes. 

ArUf1C1s1 lnoOUlatioA ot cattle ot va1'1ous ases W1'h 

1. Dn __ as demolle\rat&4 .., loerlel0 (1941) shoue4 tba, the 

CilH8M mlebt be easily spread ld tb @l the, lnteot" halr aad 

seale. or @ultUl'~s. file f1rst eVidence of lestoos appeared 00. 
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on about the 18th deys m'ld the lesions were usually well Gate.­

bliehet b, the 24tth 4a,.. At that t1me, mueb of the hair over 

tbe area 'ot laooulatlon ha~ fallen. The skin was sealy. %be 

bal1'8 were usuall, infected on the 13th day. SOme of the lea­

lOlls showed tGo tbick asbestos-Uke eust in about ,. and & 

balt moatbs. Natural spread to aD UDinoculete4 SD1mal was 

ftOted,les1ons be1Dg present about two aBel a half IlOnths after 

1$s1088 appeared on two 1n.oeulate4 oalves. 'In one experimental 

helter which was artificially infeoted and wh1cb had. recovered 

immUD1ty to SQveral t"GS of mo_ infeotive material was aote4 

a yeaI' atte:r recover,.. G\linea pigs, doss an4 oats were susce­

ptible to artifloial infeotlon. 

Fewle and Georg (1947) showed that 1noculatlol1S _'h 

1- 0&.' ad 1. 4&,oold'l were unsuocessful ill pinea pllS, 1m' 

produced·,,,ical rlDiw02m lesion' 1ft rabbits. 

De, ana Kako'1 (19.) could lntect lU1aea ,11e WlU& 

1· BUlI!9!M •. 

Sellers Il &1. (l966) stated tbat after expel'1mental 

Van_1s.sion w1 tll natUral material or oulture of 1- DRJ1t.C!_ 

1011011$ usuall, taeoame eVident at 14- 21 d.,8 and. we.e well 

deyoloped, otten with perlah-white plaques of uus', material 

Witb b.-o1cea-ott balr. by as 4,.,.. ne ledOAs healed III 3 to 4 

.athl, the cr~lt8 taU1AS ott ad leavlag a 80&11 be14 ,a'Ob. 

Oil .1ob. Iullr IHY. Recovered au_ls _" nUlt8llt to re18-

'$01:1011. 

tho above a1JtbOl'a u4e a ,.,tdled, b1sto,atholollool 

st .. , of skiD b'op., colleo'e4 from tbeSt) experimental arWaale 



and observed that there was extensive proliferation of mycelium 

in the stratum corneum whioh lined tbe 1nt\lD.41bullllG of the hair 

follicles. i'b1@k weft of mycelia were formed at the mouth of 

thG folliole. Gradual11, the mycelia infiltrated into the inter­

tollioular s'ratWll~ corneum and PtQootrate4 dowD into the lnne.­

epithelial Sheath. 8tPbae whicb brancbed down warda wer8 present 

on tbe cortex and medulla of the hair ahaft. MaDY abedtU.D& hurs 

were surroua4ed and peftGtrated by tbe mroella. !he my.ella in 

due course were transformed into spores. The eQrl1 10calise4 

les1068 ilecame Widespread in later stales With 1atlWlUhto17 exu .... 

dates 10 the stratum corneum. !be inter4erraal an4 lftt~a40rmal 

mioro-aeseeeds a1'oWlCi the fol11cles usuall, ruptured s-es\1lt1D8 

in the liberation of'pools of exudates and leuoocytes. 

MCPherson (1919) made some experimental studies tft , 

assessing 8Atlmyootl0 agents age1nst 1_ !!l"D'Rfjg. He obseI'VG4 

tbat 8U1nea ,lg8 experimentall, infected With 1. JamS9_ wen 

spG.taneousl, cured tdtb1n 26 da18 of expel'lmGlltol 1nOoUlatloD., 

!4U1tlple ledoQ8 coul4be produoed in oalves by 1atra4eftlal in .. 

3eo'108 of $pore suspenslons of 1. yel'£l9'g. fbe 18 SlOAS in 

h18 V1n.ter group of calves eltiated. for 10 weeks while on bls 

aumm.er group the ave.-ege WAS 17 weeks a1V1q en OVGl'Qll &lv.rqe 

of 16.6 weeks. 

COlt oA4 MOO&-. (1969) demoAllwflted that expertmeatal 

ime'loa of rabbi'" nth flittereD' atJ»daa lOt t. !GE£M9D!l 

followed Q tdm11ar pattern. ~he marked 1n1 t1&1 latlammaUJ7 

,base val followed by the torma.t!Oft of t1A IMua\ed crust,. le810A 

. With llifeetetl heU t@11101es. They romarke4 that the atacv. ~ I 



patterfnllal followed in. the development of ringworm in calves 

but ~e natural disease often assumed a chronic fON and was 

of longer duration tban the exper1mentel11 infected rabbits. 

It WQS further Ge®R that reoovery from infeotion with I. verru­

egag resulted in an eppareDt immunity to reinfection, not 

01'111 wi tb tlQe homologous strains but al so strdns of differeD' 

orlpn and to Infection with 1. lIl!"tMEcJ!hltes. They oould DOt 

. summerlse the factors affeoting iJ:Dmtm1t, to reinfeotion but 

the:re ws no apparent relationship between c1rcul~tlng antlbod1 ' 

tit!'e and susoeptibillty to reinfection. In experimentally in­

tec\e4 oalves w1tbl. YGrreco!9! typical lesions were produced 

on the body aDd head and disappeared from tbe b$ad atter 8 weeks. 

r~o circulating antibody as observed in case rabb1ts vaS detected 

dV1ng 01' ettsl' In.tectloA. HeMe they conoluded. that DO evid­

ence eXisted tor QDY direct relationship between antibody QDd 

tmmUD1ty although resistance of cattle '0 reinfection Wltb 

X. Ylrrgo91Y1 tolloviDC reoogery trom infection was ~epor~ 

like rabbitl. !bet were UDsuoceastul in experimentaU, lateet .. 
, 

las cunea p1g8 nth six stl'alas .f 1. venU09M 1acl'tl411l8 C\1l .. 

ture of bo"lae t equine del OV1Ae origin. 

Mahajaa and Mohapatra (1988) tailed to PHduce any 

lesson In SUBea pig8 with tbell' lGolaht& ot~. nlncpa 
howev.», 'be mvabel' tested wal extremely meagre to draw 81Q' 

oonc 1u8100. 

!be expe:riJlentllll lovest11atlOA carried O11'b1 Misra 

(1971) revealed that all animal. (sb$G't goat, plc, doS, C~, 

ud cattle) used tor reproduction of 1- Brata- lnfeetlon. 
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maD1teste4 the fIrst appearanoe ot tbe leslou by 1- 2 weeks 

whloh coat1aue4 to persist upto 3- 6 weeks in them exoept 

cattle. In p1Dea p1ss the lesions clisapPGered by seooftti week. 

In cattle, hoH8ver. the pr11Uary le810Bs healed up by 40tb 4ay_ 

flte easential gross cbentes 1ft all experimental a.a.1ma1s were 

Oba~acterl8Gcl by the tOrma'1on of 3rensh wlUC. grasaular, 'Pew­

dery OJD Cl"Ustaoeous lesions. In oattle the lesions were IlOre 

pronounced on the Gld.1l ot head, neck, aad elBJl'S rathezt tball 

tleak aDd obest. In this study pup ,aboweel earlv papular aa4 

pustular lesSons ~oh la'e~ developed lnto soales. 

MS.sra (l911) further stateci that the OOBUIlOJl alOft .. 

sooploa1 alterations 1ft 111s expGJl1men.'al studles were chara­

oterised by tbe invasion of hall' by spores or .brpbae In ad41'loA 

to bJperkeratoa1s aDd per1Yaloular outtlDl 1n tbe dermis by 

mononuclear oe118. 

"'atmeaJi 
Varl0U8 k1Dtla of treatment .. alAst rlag'tJOrm clue to 

1- J!lEHPP'II 1D oettle have been a4vooated. 

Bakel' aDd Davis (19M) useel ICaptan I (H-vloblON_­

'_lraal'oapto~-a"he.ne"l. a-41ouboaral4e) in a eoDOeava­

'lOll ot 1 in 300 to .1 1A 100 auoe.s.tullY 1n tbe ooatrol of 

1'1qWQ_ lA 100 0&"10 when applleci as 8 spra1 at tbe rat. ot 

1.0 to 1.& lallou per aIWHl ttllce two weeka apau-'. 

Nf!ZafOY (19.) treated r11lP01'm 1a eattle' br ft})bhl 

,_ere4 aulpbv lAta the ledoWJ tm4 by 4astlaa 1t ovor \he 

relt 01 the bod,. fb.ls lias repeated ansI' a 4a,s. tlleN~aI&. 



only the visible lesions were treated. An alternative powder 

tor the initial dressing contain1ned three parts sulphur to 

one part of copper sulphate. At the sametiwe byres wer~ d1s­

infected witb fA m.ixture of 10 parts of -4 per cent solution of 

formaldehyde, five parts 01'eo11n and 10 parts kerosene in eo 
parts of water. 

Brander (1956) 111 reportlll1 tbe treatment of' an 

autbreak of ringworm in a Quernsey herd with a solutlon of 

cliohlorphen in spirit (strenstb not glven) recorded that two 

months after the 1n1tlal treatment the ringworm leSions were 

well under oontrol. 

The treatment ot ringworm 1n cattle depended ooth. 

stale, on the size of the lesions and Oft the thiokness of the 

crusts. ~en the leSions ~ere in the beslnD1ng stage 6 per 

oent iodine ointment or 10t1oft could be used. In advanoe cases, 

the external treatment was lupporte4 by systemic treatment With 

sodium iodide appUed. eitber orall1 or intravenously (Kral, 

1916). 

Ford (1966) reported on the treatment of two out­

breaks or rlnporm 1n a group of cattle. Tw _tbods _n 
use4, one being the tWice weekly applloatloA of pheD71-mer .... 

eurle acetate ointment (strength not given) awl the other, 

the weekly 1atra.vGUUI lRjectlollot so41um 10d146 1a 33 per 

oent .. Iv 801,,'108 at a. nte of 3 8 pel' ctvt of bod, welSh'_ 

fhe above treatment IHat11 affected the couse of the 
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FOster (1961) oonducte4 & olinical Vlel uslq b.exa-. ,.. 

deeametbJ'lene-l • 16-bls (lSOqa1n.olini_ cbloride) as B topical 

antlf1mgel on a serles of over 100 oases of boVine f'1D&worm 

presenting the ebaracter1stl0 leslou·ot 1- URS911 •• fhe 

result of the above trial \#8$ very enoouraglag. Rapid resolu­

tion of the lesions at ell stages of development wae observed 

1noludlag those that had preViously ~eA treated .UftsucoessfUlly 

Wi tb other aotif\mgal OG11lpoWJ.ds. No slps of toXlc! ty or Uri .. 

tat10ft were see~ 

Gold aa.d 30ses (l96S) descurj,beci rapid cure Of J-lnc\fOrm 

. 1& cattle 4.,:.to !~,r·ll'.&cles after treatment with 0.a5 per ceAt 

ot hexaCiGoam..etbyleM-l I 16-b1G (:liOqu1llOl1ft1um ohloride). 

An aotltuagal slGat 'HexeU41ne' (b1$-I, 3 ""a-etby­

lbeXVl-6-methYl-l-emlllOhexa-hydropp-1m1dlne) was rt}pute4 to ile 

bighl, silCoeasftall1n rlaporm 1Ateoteci young calves toUQ\f1Jl.8 

ODe treatment CKnllas, 19M). 

Lau4e. and 0 'SUlllvan(19S9) ola1~d 'bat dodl, aClmi­

Diatl'atloQ. of Plseofulvln ol'ell1 at tbe "ate of 60 me POl' .. 

to~ 8 weeks prevented tbe 5atabllabmeD' of artificial tnteobion 

ot 1- DmSS_ in calves. Purtber. they could a1$O cUlfe the 

established les10u of the eXp8J.'illel1tal 1. !Un ... tDteote4 

Calye' With ,J!lseotulV11h 

Jalkov (1989) roported complete eradic&tion of r1~ 

1ft oattle bl t~eatment w1tb alkaline 101~~loA of tormal •• brde. OD 

.lx taJ'ms, aOO 'alvei anel helt •• vl'b dna-- were s, • .,. .. Vitti 

a solut1oA ot 0.4 pel' Gen' tomal!. plus 0.6 pel' oeQt calla'lo 

soc.ta at 1.& 11) at_sphoric pre.SUN aa4 tbe 'lPstay 0$ repeated 



at weekly intervals. ~he above treatment proved. quite suooess­

ful in tbe control and eradication ot ringworm. 

o 'Brlen and Sellers (1958) tried tou antlt\mgal 

agents: 0.2 per cent solut1on of Uexa4ecametbylene-bls-1so­

qU1nollum ohloride. alcoholic solut10n of 10 per oent iodine 

and 2 per cent phenol, 0.1 per oont alcohol10 solution of phecyle 

mercuric d1napthalm6tbaDe d1sulpboaate and 2 per cent alcoDo11c 

solutIon of ci1cblorphen 111 a. group of yarded cattle with extea .. 

al ve les10ns. on head and Mck due to 1. vlrne9. but could 

not assess their efficacy as both the treated ao4 cont~olle4 

animals recovered spontaneously. 

lvaahkov (1969) treated 43 rinsworm iatected calves 

successfully by rubbing into the leslons a 6. 10 or 16 per oeat 

solution of cblorpbos (Dlp'rex). 

McPberson (1969) reported that ohemotberapeutic 81$l1lts 

like benzalokonlum oblorlde and ODe per cent oentrim14e preven­

tot tbe ra4ial extension of experimentsl rlnaworm lesions 1ft 

gul4Ga p188 (infeoted Wltb 1. yelnoga.). Fur'her, be soreeneci 

a le~1es at chemicals il1 !iW to casess the aat1a,ycot10 QC'lOA 

agUllst 1. D'OW. ard reported that Cepton, mGD.Osu1phlr8llt 

sodium hfpoohlOl'l te t 8 quaternary amon1um compounds anel 7 sur­

face active anionic detergents were effeotive in ten mlautes 

While dVlag tbe same r1el'lod oDly tbree lurfaoe eot1 ve aceDt G 

proved tunal.ldal. 

Poreuaoher .i1.e1. (1960) obtuned 8 complete oun of 

rlD3WON 1n Uta oattle intected ntb 1. !'E£UpeIP Wlth top1cal 
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application of a 0.25 per oent solution of ~ecqu11 (Hexadecame$ 
. , 

thylene-l s 16-b1s-1soqUlno11n1um chloride) marketed Wlder the 

name of l1aevet. Xhe infeoted areas ve~e paInted vltb tbe ~ru& 

two timeS at 48 hours 1ntertals. fbe druB was also loud eftS. .. 

oaclous agalnat experimental infection of 1. verruc9!!1 in 

gU1fJ9R pigs. 

Po11skov and SpeslvsevQ (1960) found tbat 8 2 per . 

oent formaldehyde and 1 per oent so41UQ hydroxide could kill 

4erfMtopbJ'tes in three hours at 65 to 75 ot temperature. The,.. 

also usee! 2 per cent slaked lime t Iodine monochlorlde t formalin 

l1n1ment "emulsion, gl'lseotulV1n and sodium or potaaslwa iodid.e 

as fungicidal agents for th@ control of derm~tomfoosea of farm 

animals. 

Successful tNatment ot r1ngwoNl COuld be acbleve4 bV 

an $verege d:Jll,11y doses of 40 iDg ot p-laeotulv1n per kilogram 

body weight aM also by topical applloat1oa or different anti­

tung"l agents like Tllla.vet, Captan,' Seleen, XVC1ermc ad V1otOl'II 

(Uvuov, 1961). 

Pearson alltd nankin (l962) claimed success 1ft tbe treat .. 

ment of rlnsworm In calves with griseofulvin in ds.lly doses of 

2.5 g in case of large oalves and 2 g in l5m(iUl1~1' OIleS for 10 .. 11 

«8'.. two calvElS when liveD an lnter-rupteti t.natmeat w1\b 

Irlaeo~lVlD aliO r81poDde4 aa'latso'orl11. 

'lords tUl1i '&cenovskY Cl9i3) treated 22 :t1nsWOXtIl cal'V'ea 

and h$ltG~a sse4 4- 18 @oathe ws,t;bS.n 14- 11 d.VI with a SiBile 

a.8Mal QPlllof5ltlon of 6.. 10 per cent solution of ~O»beo11e 
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Blood and Henderson (1963) stated th~t the only 

systemic treatment of ringworm In oommon use in farm ammal 

was intravenous lajeot1oD of aoUwn lod1de (1 I per 30 1b body 

weight) as a 10 per cen' solution. More than. one1njec1t1oD. was 

otten reqUired along with topioal appllc~tloB of fUnaia~atlc 

Cobb !l!l~ (1963) obse~ved considerable degree of 

olinioal Improvement in aaturally infected (ringworm) calves 

when treated ~th griseofulvin. 'rile mlD1mum effectl ve dose 

vas 10 WI pel' Jd.logram 4a117 for seven days as a drenoh 01" 

mixed W1 til the teed or m11k. 

Applioation of a o per cent solution of Gesuvoa on 

tile 1- veEEu90su' lesions of 9:/ oattle 0ftected improvement 

in. e1ant an1IDals after a veek (DI'Gmanc1c !l. .i!.., 1963). the 

thick sea11 deposits were ~emoved from as oattle and those areas 

were rubbed with 5 per cent NelUVOD emulsion. In seveR days, 

the skin waS oleen and hair growth was re:mmeci in 93.9 per oeat 

of the oases.. Of.,4 cattle similarly '.ea'eo by the above workers 

with n 3 per Gerlt ASUfttol 0muls1oftt 96. t per OGAt were entre4. 

Torfie a..ad PQcenovslq (1963) apreyea tov groUps of 

1'1ngWX'Dl infected eel "Eta wi ttl 5 or 10 per cent suap$llalon ot 

,nJtabrolionphenrUaoc,anate in either uletbfle08 allcoloft para. 

ftin. Beat relUlt wal obtal1l9c1. by a 81qle 8prQJ of 10 per eGat 

suspeasloft in tr1ethyleae 111001. fhe 4wa was· well toleraM4 

aDd los10ns he~le4 completely wltbln. 3. & weells. 
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Anderson and Compell (1964) successfully treated 

cat'le ringworm due to t. D£DcOSM 11l four to e1gb' weeks 

·ldtb 15,000 to 300,000 l.u •. of v1td1n. A. 

Johnson (1964) demonstrated the ol1o£cal reoover, 

ot ringworm lesions OD adult cattle and 10UDg oalves b7 orsl 

~pp11 .. entatlon witb vitamin A palmitate. Recoveries were 

Obtdooi Without use of any otber metU.cat1on externally or 

internall, while lesions perslsted on untreateu animals. e11· 

n10al response occurred in about two weeks. 

7reatment of calves lnteo'G4 Witb 1. vil£HSAIHI 

With 80 per cent aquouli acetic aCid and at'er 10 4a,s With 

sulphur powder plus 5 per cent sa11cyl1c aold and 10 per eGA' 

copper sulphate was found to be effective (laraDOv, 1988). 

(btWlder d,.,e1. (1967) pertomaed cUAlcal tl'1als by 

spranas tTb1ad1aldne preparations 1. e. lloe-l52 and Hoe .. a97 

011 4f11 cattle Stlftel'ioa hom. Trlcbopbytoo intec'loas alongwi_ 

tile looel application of 0.5 to 1.0 per cent of the above .lu .. 

t10as tor 4-7 weeka and observeci thAt Hoe-261 tl'e~ted ald.mall 

were complete17 etU'ed whereas Hoe-S91 cou14 brtlll about 63.U 

per cent ollnloal cure. 

FOJli,JOlW nDpOrm lateoted beet cattle were 41V1'" 

i.to tuee 8rOUp8 wb10b reoeived Ir1leofUlvla at the l'ete of 

.14. 10, .q. "1- III re'peot!.ve!.1 tO'l1 SO da,l. 18 five ens_le 

1- UED9ea Val st111 4emoDa.trable by ou1'u1'e after 81 4811 

but all we,.e -Ia'tva by tbe end of trea_at (Klel.stela dd 

HUli'lQ, 1001). The, also su,jeibed tb~' 10 .. of , .. iseoMvs.a 
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per kg boil" we13bt for 30 days migbt be given as teed adtitlve 

to cattle suffering trom rlngwo~. 

Lax !!.Il. (196'1) treated 418 calves sutter1.oa trom . 

ringworm Wi tb a preparation contain1q 10 sma of sulphur. 16 pa 

of potassium hydroxide, & gma of socU.um Sa110ylate. 20 ml of 

distilled water an4 16 ml of soap spirit (spirit sapoaatus) 

aM observed that With 0_ appUoation on the sldA, tbe 00 .. 1_101\ 

. oleared up 1n 447 calves and tbe remaiD1D1 16 celves seed-et 

second application tor the cure. 

Gupta !llUa.. (1968) auglesteci the use of tbe aetive 

pr1aclple of g"AAi tgl'A seeds tor treatmoat of ringworm 1n 

oa"le. ~7sopheD1c aC14 was found to be an eot1VG ~d1eat 

ot the .Qt@"'i· Em seeds. According to these lI1Orkel's. 8 2 per 

cent solut10n of tbls active principle 1n castor 011 base was 

an optlfiiUlB and e aate oOllcentra'loll tor thGl treatment of rlngtiOl'01 

1ft oat'le ,aused by the genes Z!l!bRlbxto~ 

Heuman aa4 Platzer (1968) publlslle4 thel. tla41D8' Oil 

3 aUDiosl ulal In.vol'V1ng 41 oalves 1nteote" Witb 1- lll£U9lE. 

fblabeada-1e us.i as) en aatltuaaal agen' wa. oompared wi til a 

varlet, 01 ot~r treatments. It was totUld. 'bat 2. 4 pel' 00Dt 

'blabeadazole in all o11ltmeat "sse (LanoUn I!lDd vase11ne) applied 

tWice ,- 5 deJa apart prodtlce4 good result_ With full cUdoel 

"ecovo". the a441 "on of dimethYl nlpboxtde 00 'he ola\IHnt 

kad ltD sil81tloant ett6c'. ipra,ins W1 tb tblaben4alole 111 e 

vatel', emulsion wall ut touad to be etteo'lve. Mi\hfU'l' ws oral 

tJllea\ul'l(1ln.t. 

rflk1t.-ov (1!9GS) ob.~n?¥e4 that I. "t,to'8 W&9 88A­

st1:1ve .&a Ul!t to 0.00 ~ 2.06 ucrolP&lfli ,e·1' 811 grlseotulYla aat 



in calves the infection was prevented by 10 .. 20 m& J)eJt kg 

ove:r 36 da.ys. Ointment coatdDing 1- 2 per oent of trlcbot-­

becln controlled lnfeotion 1ft calves Witbin 7- 30 days with 

no relapse Qtter 4- $ months. 

l! "'Atrq testa and eltP~rlments uslDg mice. sUlnea 

Pilst Gattle, aDd horsGa proved. 'Ba1 'fa 639'7' (3-etb71amino-1t 
o 

a-bea.rai.sotblazole bydroOhlorlde) to be aft effective broad. $pec­

vam f\;tDgicide. Used topically 1 t WQa effect! ft agapst vaeloua 

spea1®s of :Gr19bopkdPi lnoludiDl 1. _I'm.. (Plempel and 

Boshagen, 1968). 

Becker (1969) applied Detunglt (benSuldazle acid) 

top1call1 by meana of different models of spray apparatus ia 

M2 tnt&wnhUM 1nfected cattle. He observe4 that 0.26 pel' 

ceD' and 0.3 per cent solutions were effective but 0.6 per Gent 

solution waS COns1dered optimum. 

In a P •• l1mlrauy ia !I'D trial, cutVl 0 8M Ba3 US 

(1969) attempte4 to Irati' mycelia of 1- JI!£BC9Q11D me41a OOA­

talD1Ds vat-lOUS OOaoentl"atlollS of silt different fwaglo1d.es In-

. atudiDS trloblorphen anti eentrlmtde(oetavlcm). Of the tungl .. 

01de,. Whioh prove(\ efteot! Ve &a Jilla u4 whiob •• 0 tholl ~.te4 

10 treatulent of elght he1'4s of oat'le affected. wit h rillgworm, 

oal, V1oblOl',bell ~D.d oeatl'1td4e and al.so the late!' aaaoe1ate4 

With 8 1"&111 Pr04uoed UDlUnt lave aatlsfaotol'J' h&ults. 

Gupta Ul4 S1ngh (lM9) stu4184 the com,al'a'lYe ettec' 

ot sallo,Uo belalOl0 ae14 ointmfln'. acetlo acid (SO peSt cent) I 

Anatol (6 pel'. OGnt). hluvan (5 pel' ceftt), tormell_ 11041_ 

brdroJ14e solution, copper sulpbate unslakGd lime $P~&1 and 



Gr1soV1n F. P. tablets end recommen4e4 theO use of copper 

st11pbate-uaslaked l1me spraY as tbe most effeotive treatment. 

hlpb_ (2 g) and metb1onioe (2 I) added daily to 

the dlet ot calves had II ourative effect Within 26-30 dqs 

1ft reoent easel.l of r1ngWON. More than 60 days were boweve!' 

neoessary in nellQote4 cases where deeper layers of skin were 

involved with no cve 1ft some Oases. o Sulphur andmetblouae 

were easy to aWdll1ster, improved the condition of tbe &lfdQla 

and also had a preventive offect (UmU8v, 1969). 

Viola aM stefllon (1969) suggested the u.se of' V1ob­

lorpb.en (Nepvea) raJ- th~ treabent of ~hgwON· :I.~ Qijtlves. :rile, 

treated \Uee groups of cattle shoWing tbe lesloas of rlnsworm 

daily tor seven deYI w1 ttl solutions ooD'~In.1Qg 4 pel' cea'. 6 per 

ceat o or a pel' oent trloblol'pbeA, l'ubbed lato the lea101l8. 14th 

tbe biped coflcentrat1on complete CUNW&S obta1oed 1.6481'. 

bUt toxlc 81mp'OSuat sal1vatlon anA dyspnoea, were observed in 

some clI\lves. !be 6 per cent ointment gave complete cure 1ft 

7 days v1tb las1ln1tloant tonc .pptOllS.the 4 pet' cent eOA­

centratlon caused DO toXic s,mptoms but a week after treatment 

siX of the e6 calves we" not completely tree of ringworm. 

~41sra (1971) made an 1a YJ.!~ aefteDlng or 46 'e8t 

aseat" eoas1"'lna of 3G extracts of pleat materials, two ells 

aM eight cben'lleala to assel tbel. aatltuqal·o ao'l V!t, alalMt 

1. D££I991W9· OUt of wblob S5 test agents were found to ,osa8. 

ftnt1lD,ootlc tlctl'Vl',. eblorotoni f>ll'rsets of gllS.' 19118, 
nibendol. t Dltolatan an4 °grlS8otulV1a il8r~ fc\JAd to bave satlt· 

f&otol7 aD'1tuagal 8c'1.1'1 a8alast 1. mnCRa. X& a el180al 
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tr1al, be further demonstrated tbat grlseofUlvlD@ SO me per 

kg of bodf weight liven Grall, every day toJ' 15 days cured 

1- vernot. intectloB 1n oalves. Da111 applioatlon of 

!phytol lotloll and Nultltungln ointment tor 1& days lave vari­

able results. 

Sat13a and, Gaut_ (1972) treated aD outbreak or 
oat tle rlDiWOl'Dl due to 1- DUlco", sad rep.'ed tbe ettec­

tlveness of tov cb'qs viz. iodiDe olatmea' (I p. cent), 

aoetic B014 (40 per cent aDd SO per' cea'). Alusaa (0.2 per 

oent) aDd eoppev sulpbate-Wlslakecl 11me spray. 0.' of the sa. 

oopper Sulphate UD81ak~d lime spray was found to be ver, 

effeotive tor treatlq l'~DiW01'Dl ill herd problas. Alqan 

o. a pel' ~ent was also equally lood. loc11nEh,01ntment; aDd 40 

per ceot acetlc aOld were toUDd good 1ft indiVidual cases 

but 80 per OGnt acetlc aCld was Irritant aDd Gause4 wouads. 



fbe present stud,. was undertaken in the Department 

@f Veterinary Medicine, OrIssa University of Agrioulture and 

faobrlolocy, Bbubenes\i/ar. uunng tbe period from g,tay 1971 to 

API'!l 1972. Cattle of: V~1oUS age groups. breed, sex aI1C1 

localities were studied durIng the course of Inwstigation. 

the so_oes laclu4e4 were cuttaek Ooshalll, District LivestoOk 

Breeding 'arm CCuttack), S'ate Livestock aJteed!ag FaN 

(Cbi,l1ma). UGlvers1ty Research Dairy Fepm (Bhubafteswar), 

Ceatral Clinic (Orissa Veterinary College) and Private berds 

in Dhubanes~ N. A. C. Mee. 

011 careful cl1aical examination cattle shotdq obara­

cter1atlc nosworm lesiOftS were !elected. Aotive riog-­

les108a were looated aD eaoh attecteti animal. 'Ibe lesion.S were 

sponsecl With 10 per cent alcohol to remove sutace cOAt ... ,. 

awl me41oatloDS. After the alOObol tieS dried, tbe active e4ps 

of s few lesions were scraped 110wly _ gently til tb 8 tlafie .. 

sterilised Da:rl Parker kD1te. the ao~aploga 'bus collected \ 
I 

Included uus ad seales, ,eclmd 10 a ple. of vb! to paPer 8Dd. 

kept In a small wbl te 8BVelope. Tbe skin 8011&»1810 wen coll$c_ 

te4 tit •• eaob ~ infected cattl® separately In aD envelope 

Wi Ob .0 iatoNatloa Sheet contdDlng date eall 80\1I'Q8 of collec­

'.loa, qe, .x. breed, slt. of 10$1003. dtlsOJ'1ptlOA 01' the 

lesieDs Gte. bae wen then brougbt h tbe laboratOl', tOJl 

euJdMtloll. 



Ii. small portion of the eli.n1cal mat~r1a1 (bail'S qd 

scales) vaS plaoed in one or two drops of 10 per cent potassium 

h1drold.4e UtaH) 00 a clean glass slide GAd was covered with 4!l. 

tbin ooverslip. The preparation Was heated gently over a flame 

foJ' III few seconds without bo11iDg. !hen it was eblD1n.ed under 

tbe low and high powers of the m1crosoope tor the presence of 

i'u11l®1 spopes and mycelium and their srrangemeDts. ta.en the 

pr1ma~Y'KOH mount exam1DatloD d14 not reveal tungel elements • 

were ,1"eservec1 in a Kop11n*s 3&1' torovGl'Dllht aDd was s@ain 

eXerd.Iled. 

(ll primary lsola.tion 1n Different Media I 

., 

All sld.a sOl'8pl_5 Gile.ted were examined 01I1'.ellV_ 

EaGb sample WaS sOH6ned 11l to. 41fterent media Viz. (1) _bov­

ad • s dextrose 81- (dextrose 40 It peptone 10 8 t talaR. 20 I aa4 

cU.stSlled wate. 1000 rd, pH 843usted. to 8.6), (8) Sabous.', 

4emole agar Witb ~8mioo (0.05 per oea') t (a) labo._wi' s 

CleaNse agar With 0.6 pOl' cea' Lablemco aDd Bra1a leart latu. 
alGA al~ (4 per oeDt iD diltilled water). laGh of the above 

.418 was folJUtie4 1I1 tb QotltioRe (CYOlObeXllllde), peUo1Uta i 

socUum He! RnptomrcSn at t!1e rate of 0.6 ma. to Uftt" Ud 40 

Wllta respeo'I"'811. Pol' Gve'#' ~le 0ft0 ,. hoat" each 'udla 

we8 1HOU1ated wJ.~ the aida sc.aplllls Chairs 8B4 seales) b~ 
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heat sterilized and oooled nichrome n.edle. Skin scr ap1ncs 

were inooulated at \'. two different places on the me41a. 

fbe inooulated tuns were Incubated at '-room temperature 

(25-aooC) tor a period of tour weeks. If DO Sl'owtb was 

observed after the'fourth week, tbe tubes .Were discarded. 

fhe dermatophyte coloDles(suapeoted ooloAles) appeared 

during incubation were tran.stened to another tube oontain­

ins SaboV31ld' 8 d~xtro se agar and thiamine to avoid contaml .. 

Daflts. Then each laols.te WaS atucU.ed tor 1delltltloat1oJh 

(11) Macrosooplc !xam1Dat~on ot ~ultures : 

the Iros. IIOrpboloU of the c:oloBles (rate ot 8!'orib, 

general tOPGS1'aph,. texture, surface pigmentation ad p1araea­

tatloD on reverse) of each isolate was observe4 enel noted. 

(111) IUcroscoplc lxam1natloD 01 CUI","s • 

A _all p •• -

'ioll of the oultUN was removed With a tlamesteJl11188d aiohnae 

aee41 •• plaoectoa a aUde, to ... apart _'h two sterile Deacilea 

in a ~p ot ~acto,Il.AOl •• laotopbeaol ootton blue. aad eo_ret 
with a _vells11p_ the portion of tile culture was alwayS taDa 

hom tlie eel,. of the co~ODY 1rl older cultures and pa-eteJ'ab17 

froaa the centre In lOWlIer cultures. fte preparation waa thea 

VlGft4 un.4er low aftd hiah powers of a miOl"osoope. / All au'vee 
........... ----_ .... _ ........ _ ................ _ ... -................ _-........................ :. 
• Lactopt&eAOl oottoa blue wal ".,uecl b, IliXS.I'lI phellOl 80 •• 

laotto ao14 SO '.t._ll"'.ID e 8t oo'toA blue 0.08 a aa4 
di8t111ed. _'*'. W 1111. 



weN studied !D. th1s marme~ at various intervals of incubation 

for ~ month end the' charaoteristic micromorpbology was noted. 

(b) SUde Cult~ ~eobn1que :' 

Sabourawl t S dextrose agar was poured lato a sterilised petri'" 

dish ~ liaS allowed to sol1d1fy. Agar blocks about ODe caS 

end 2- 3 _ deep were obtained from tbls by us1ng a name 

sterilised kD1te. A sllde was plaoed on a bend glass rca 1n 

the bottom' ot Q petri dlsb, covered and were sterll1sed. A 

block: ot the agar square was plaoed on the sUde 1n petr1 dish 

uslll1 sterile tecbn1que. The centre ot the tour sides of the 

agar block were inooulated With the study fuDgus and a sterile 

coverslip was plaoed oentrall, over the inoculated aga~ blook. 

Then about a ml of ster!l1 sed 41 stilled wa,tar vaa adele' to ttle 

petri dish to prevent des1oeatloD of the cultwe. TlUs was incu­

bated at room temperature (26- .·0) and the alleles With the 

groWing cultures were removed from tho ellshes and vls'if1$d UD4er 

8 microscope perlodiaellr tor 20 48,S. After sporulation wal 

lOaI'lmd, tbe ooversllp os liRed carefully 80.4 plaoed. 011 e 4rop 

of laotopbeaol cotton blue over a olean sUde With the I'.D.J"ceUal 

sutace 40w_ !be alar block on tile slide was also lifted aa4 

ci1scdCie4. A 41'OP of lsctopheaol oottOD blue 'fIIas plaoed Oil tb1a 

sUde ad eovered with a clean ~oversllp. The 6aoess nlOuat1q 

flUi4 was blotted away trOll the a14tHt of coverallps of the two 

prepaJlaUOtlCh the _lea were sealed with nd.l poll. d 'Do" 
were 8DJUaetl Wldel' a miorosoope. By thls kobn1q11e the Udls­

tuvbe4 .porulatlon Ob~'eeter13tlo, ~re studied. 

(0) Eua1ftc.tloa of tUcrophorpholo., of CUlt\U'e8 Oz.wn 
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DOt ldent1tled through the earlier examinations were inocula­

ted into the folloWing special media viz. atee grain me41um 

(J\Jello !! Al..., 1963), 'SQbouraud's 4extrcse agar With 1 per 

cent yeast extraot and corn meal a,~r (Difco) to 1nduc~ sporu­

lation. The cultures of each strUn trom all the tbree medla 

we,re examined in le.otopbenol ootton blue and studied rOJ! the 
, 

presenoe of mioroconidia and maorocon1d1a. 

(1) Nutritional fests • 

"-

Casein agar was useel as the basal medium f'or nutri-

tional studie3 and various vitamins incorporated were thiamine,' 

lnoSitol an4 n1cotln1o ao1d. 

Stock ossein agu conslsting ot case1n 10 per cent 

acld kJdl'017zed Vltamln tree 20.0 ml, 11uoo_ 40 I, III 504 

O.lih 02 P04 1.9 It agd' 20 S and d:Lstllle<i wa~r, '1.s. 1000 

ml waa prepare4. After dissolving ,he mecl1um by llea'illS. it 

was distributed into Erlenmeyer flasks (100 ml per flaSk) aa4 

autGotaved tor l& mJ.rlutes at 120°0. Parb of the medium was 

dispensed !Ate. test tubGS and used sa coctl"cl (vltam14 tree). 

The roet of the med1um was used ror incorporating vs:rlous Vita­

mins. 

S1tdlarlr otw.e}£ vi taSBiIl solutloas viz. fhiamlAe 101u-
J 

t10B ('blatdJle bydl'Ooblorlde 1.0 IDS + dllt111eti water 100 ml). 

I.sitol. solution U.nodtol 210.0 ms ... ditit111ed water 100 181) 

and a1cot1A1o acid solution (nloot1ft1o/aa14 10.0 WI + 4&.'111&4 



water 100 ml) werG prepared. tbese v1tam1n solutions were 

autoelaved at 1800 Q per 10 minutes and stored in retregeretoro 

Thiamine-casein 8gQl', 111011 tol-casein agu and 

nicot.1nio aoid-casein a.gar were prepared by aaUng a ml of 

stock Vi tamiD. solution ea 100 ml mel ted ca~e1n alar. In the 

preparation of tb1am1ne-111Os1tol-oaseln agar solut1oDS of 

both vitamios (2 ml eaob) were added to 100 ml l'4elted easl.iiJiD 

alar. EQob medium was distributed into test,tUDeS sterilised 

and slanted. 

Twen.ty strains of 1. DrEESH grown on &abovaud· s 

dextrose agar WGre taken to study tbel, nutritional reqUirements. 

fwo tee' tubes from each of the different vitamia inoorporate4 

media were inoculated with only one small particle of the inves­

tigated (Jultve (the s1ae of the pin bead) to avoid transfen" 

1J18 the not VI tam1n tree medium. AnOther two casein agar tube 5 
, 

(without any vltand.n) were also inooulated Witb thaoultve aM 

'GIfire taken as control. Theee inooulated tes' ttabes were 10011;' 

bated at :rI°O ror 7 .. 10 4a1s. Atter 1ncu.batlon the oomparat1 ve 

growth of oolony of 0 acb strain 1n d1ttel'Ollt v1 \amla lacorpora ... 

ted oasein agar tube ($ aAd oontrol tube a were studied aa4 reeol'-

de·". 

!e".UnolrtiQ activity ot ao .'rdos or 1- D££Ul1BI 

vhlcb wl'e use4 liuina nutI'1'10u.l test vas stwU.e(i on bul" 

@ultve 11 Uba b, M41t1e4 ltU4e eul've tteohDlque (Lu.19G1). 

1M ba1ra of b_a. adult. c~ttle. 10sa'. dol e4 I'a.bbl' were tale. 
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1n this study. Two kiwiS of culture media were used tor 

sUde cnlturesJ (1) a per cent plain agar Without &dd1tlonal 

rm.trlent andl (2) 0.1 pel' cent yeast extraot was added to 

tbe plain agar to observe the efteot of nutrition Oft the fungus 

growth and hall' dilestion. To obtain a thin lGyer of agar t 

15 Illl of autocleved m.ed1Ul1 was poured into sterile petri diSh 

aa4 cut into smell blocks (one em 1ft lencth and 0.6 am in Width). 

!be hairs ohtained vere thoroughly washed Witb a shampoo, 1'18.­

sed 10 dist11le4 water ana waS allowed to dry in room tempera­

ture. After vY'ins the ha1rs were out lato short strands of 

1.6 to 8 om 1n length. All hairs wars sterilised by autoolav1oa 

at 120-0 tor iwin m1nutes .. 

It block of the a.bove oulture medium, ODe em 111 le.qth 

And 0.6 om in w14'b was placed Oil tba glass slide lying on a 

tJ .. shaped glass rG« at the bottom of ':.,8, petri dish. fheae a&Ql' 

blocks were lflOC\11ate4 at cenve tor tbelr eDt!" leBllth wlth 

inoculum obtained t.rom tile mal'81n of 1.. UU'UIQII!I eul t ure to 

be tGlted.W'1til sterile tonoeps the hair strands were placed. 

at e .1sbt al181e to 'be line of inoculum. these pre,aret1o.u 

vere covered with a sterilised cover glass leAtly pr~3sed tG 

Cauae adheraDce to the alar bloolt. sterile 418'111e4 water vas 

a44eu to tbe petri d16hes and tb8 slide oultures were mua- . 

tdll8Cl at l'Oom temperature to., • month. Per1041oallr, aUaD4s 

of bail'" were removed trom the petri 41lh, placed. on a. slide aDd 

oleared 1ft a drOp 01 lactopbenol. tben tiley were exat41ne4 .... 

~ mia.oaeope &D4 tbe mode or p®~torat1oa or destruo'loft of hair 

oau~4 by 1. YI££I&.IJP va. DOted. 



!be natural intectlon of X. xe££ycgsHi in oattle 

was investigated in Cuttack Oosbala, 'ard.versity Research 

Da1r,. Farm, Blmt.aneswar aod Dlstnot L1 vestook Farm, G,uttaok .. 

sad obsenatlODs were recoNect .for one year. A detail dco_t 
of ,be outbreak dUing the first 1.o.vestiiatloA ill May 1971 au 

bistory or preVlous Gutbreaks were oollecte4. IAtorma tiona Oft 

the Dumber of SDtmals.ettecte4W1th 1- ver£HPe'91 lnfect10n 

dUiq the study period, tbe.t.r age, seasonal variation of the 

4l1eease an4 aut~1 tiona 1 status of tbe affected aIl1naal.. were 

colleoted. 

Olintoal Lesions I 

fbe o11D1oal les10BS produoed to cattle et v8~lous 

. st~ges of tbe disease were observed. the 'fPe of ol1A1cal 

lesions and their site of P?e4111ctl0ft were recor4ed. 

SkiD ~1ops1e. were 001180'" tro • •• 'lve le810B8 ot 

Datually .t.rlIeote4 (1- !SE09J!nm) oalve8 and ,resei'Ve4 la 10 

pel' cent aeutl'al f-mal saline. !be RiD. ttssues tbus preser-

Ye4 were polessed. MeU... at 4- G idONA' wen out aDd .'rdlled 

-, Baeme.toX11ea-Bosln aDd PAS "ala1oa aU1od, tor s'"47SJi1 'he 

9.,10., ',.sue obaaaes &ad pre$oMe of tuqal eleaeD'" 



two healtb7 male oalves (about ODe year of' age) obtained. 

from the UD1verslty Research Dairy Fa~ ~4 on 81x ra~bits 

of both sexes. The calves were free from aft)" sJdA U_aM. 

Dv1D& tbe experiment eao1'1 calf was kept ill separate pea aDd 

maintained on a balanoed diet and creen grass. Rabbits 

we1&b1nc about sao , to 1 kI were util1sed tor tbe experimen­

tal ,'ud1es. Bacb rabbit WQS kept in a sepaJ-aw cace 4ul"1q 

the ~xper1l1ent. wet bengal ,ram was ,1 Yen. as teed to the Jtab ... 

bits tilth supplementation of green Irass. 

(1) Preparation ot 1DOcut_ • 

. varlous stra1ns of 1. y,rr,cqp 1801at •• were maln­

tained 01'1 Saboaraud' s deitrose alar 'ubes at 1'0011 teapera __ 

an4 suboultured. mcmtbl,. Staadal'd SUspeAUOAS WN _de tNa 

the above Quitwem afte. vel'1tr1D1 theiJl ~urlt7 UD4ezo a II1vo­

soope. About one omS ot SU'taoe pOd tuqal oulture va_ ft­

Dl01l84 by a 10DS ale"" nee41e 8&8,t, •• 11,. .ad cr1a4ed lay 

8te~111s~ul llass bomosem.ae!' ill I ml of labOv8_· a broth (4e:­

vo. 40 8, pep.- 10 S an4 411'111e4 waterlQDO ml). the 

o ._al' of Viable spore. ill suspeauoftS .8 ·detertd.r.4 Ntroa­

,GOt. ta oOI"do experiments by plaUDI out. oDSabovau4's &aU 

plat. eacl co_tiD' tbe DUmber ot ooloalea 4.ve10pe4 aReI' 7-10 

tlqs 1_bat10n at as· 30° c. 

PonlODI of l81n aGl'apllllS (beavll, lateote' Vitb 

srtlu'oaporea ot 1- !!£IISIIU) coUecte4 tl'_ -'vall- D£b­

ISIII lateet&4,aalV8s uere grlnde4 b1 a " •• ,11 .. 4 81&11 mo.tlr 

anti ".tle SA 5 Atl of IabOhdfS \lroth. 



(11) Exper11Dental 11»0\I1atlol1 , 

On,,~ each Galf 24 sites (each 20m2) z-all4oml7 cU.atrl­

butecl all OYer tbe Deok ailci body were se1eoted tor experi_n .. 

tal lnoc~lat1oft. fhe site IS were shaved ,cleaned vi tb 70 per 

cent aloobol by swabbing and allowe4 to dry. the areas were 

then. 8car1f184 by a soalped 1»1Bde lently aA4 lDteeted bl' 

plaoiDa a drop of tunaal suspenSion Oil eacb soarlfied &rea. 

Oae ealt received tbe clinioal material suspension wb11e the 

other rece1 'feel the cu1 ture suspena.i.on. 

Rabb!ts weN close sbaved OD botil flanks aDd .carl­

fied with a soalped blade In three se1eo'.4 areas oa eaOb aide. 

Wlth oulture suspension ot 1. vernoo_ nbblts vere 1ateate4 

by plac1D1 a 41'Op of oblSlQ'dospore aAd ID1ceUal auspenatoa 1. 

infusion bro'h OD soarlt1e4 Ikla. ODe rabblt was lat •• te4 With 

siX 41fterent straiDS 01 X. BUEoe aintainei 1a tbe labora­

tory fol" titteren' periods. One s'rain wasreoelveci tnm All 

India IDstltll'e of 'Med1cal Sclences, Hew Delbi. _the!' .tl" 

8t~a1DS of 1- YlRBIIBBh,ii"'e used to expertmea'ally tateot tlve 

rabbit. separate 1,. lias. tlve ra,.,bl'. athr I'eco.e .. , tNII 

aboYe espedmeatsl :lateotlon were "laooula'e4 wi tb boClO10iluS 

•• 41tteren' RI'UnS of 1- WEMRa. On eacb occasion ,he 
v.tnlen.ee of 'be strain was coatl!'med· WdDl aD Uld.ntecte4 

l'aIlNt. 

file eXpel'lme.'.l oalve. were ott"I'Ye4 dall, 'OJ' 3 

moaths to 8tu4r the dGftlOpmetit 01 ledou. BidA 1U'&pills 



were 0011ecte4 periodioally from these experimental lesions 

&Wi (f)_roIDed. mtorosaoploally. The experimentally infeoted 

rabbits were followed tor J.l to 2 UIOoths and the observations 

were recorded. 

(j.v) H1stopatboloQ': 

. , 

oalves aDd rabbits were collected and preserved in 10 per oeat 

Detltl'al tonal saline. ~be tissues were processed, stdned 

~nd eaamSw.;G in tbe slmilu way as 'bat of _tual infeotion. 

fwent1tvo sJd.n 3crap1ngs* trom rlDsworlll (J..VI££UPg), 

infeoted. calves oolleoted 4U1rag tbe .period from 7tb April 1910 

to 7th lune 1970 were preserved 1A the laboratory at toom tem­

pel'Qtwe to study the svv!val period of spores of 1. .1'09°011" 

All the SldA sCIIl'aplqs weN 1mB polltive anel oult\U't:i\11,. posiUve 

tor 1. V!l'lMgem when preViously examlne4 dur1DS 1970 (lU&a,' 

,l9'11). OIL lOt)) APl'll 1m2 all the skin SCrap1D1S alolll W1 ttl 

their envelopes were placed. 011 a th10 laFer of __ 01 orystals 

covel's'ag tbe bottom of a t1D oontainer aM were tight11 olosed 

to, 41 heus. After i d81S eaob skin- scraplns was examllle4 by 

10 ,8# .eAt KOM f~. the preS8ft" of spores aad brpbae of 

I- 1U1ISI!E. 11mu1taaeoui'" culturei were also maele trom eaeh 

_ample 011 a.bowauti' s dexUOd e.g'" Wl'b tblamine. oblol'ampbe"'-



col and aet1d1one. fhe tindlqs of lOB examiDet10D aBci 0111-

tval examination were reoord.e4i. 

The therapeutic efficaoy of two cbemicals viz. fhi­

bendole1 and DlfOlataa8 aDd ODe plant extract viz. chlortc~ 
extract of GJJmWl 109M L. (Haleell) 3 haVing a viSE'? ut1hft­

lal act!91ty against 1. yerruoo&Um (Misra, 1971) were assessed 

AD YiW they were tl'led both in eXpel'tmeBtal1y aad llStVQllJ' 

infected (1. Drnaos.> oalves. SktI1 'oXioit,. test WetS also 

oonduotefi in all· OSSEU.. the therapGutio eilleso,. ot each was 

assessed on the baSis of three tests (GUpta, 1967) via. 01101-" 

cal improvement, m1c~o3copical examtnat10n ot skin scraplnas 

(iDi test) aDd cultural exam1DQtlon. fbe term feftect~v~ or 

oure' was used when the expes-lmental or ollnical leSions dis-

appeared, mioroscopical eXeJDlnstloll aM cultural examlaatloll 

taile4 to reveal ,be orsao1a.. 

aalablta an4 8u1ftOa plgs wre \uieCi tor skin toldcl'V 

test_ !he tea' agent. were a,plled (toploaU7) repeatecll, on 
..... __ ................... --. .................. - .... _ .. ---..... _-_ ........ -........ _-._._--.. -
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the shaved. skin of both rabbits anel gUinea pigs tor four months. 

Gross s1d.n reactions aDd histopathologioal ohanges In the skin 

bIopsies oollected t..om these rabbits aad gUiDes pllS were 

studied. 

fbe oalt wbleb. was experiment;all,. infeoted w1~b. oul­

tve suspension ot 1- !§rnacog during pathosenea.1 s stud, was 

ut111se4 1n tbls trial. Out of the 14 inoculated sites 18 

sites baving distinct leslons of 1. ye£rUG'IBI were seleoted. 

Ointments of thlbeD40le (6 per oeM and 7 per oent), D1folatan 

(1 pel.' cent aIld 3 per cent) eod Chlorotol'm E;txtrac' of Cl!£9JW!i 

l!Iil L. (10 pel' oent) were p"pared 1& vaseline. Each 01at-

meat was applied topical11 on three different lesions thrloe 

veekly tor 3 weeks. tb.e lesions were seleoted randoml, t. 

applioation of eaoh ointment. ttbe rest tbree leslons on the 

same celt wer. kept as control. After 18th 4ay and lO'b Clay 

of 101t181 treatmeot tbe treated aDd oontrol lesions were ex-, 

posed to tbe three tests described earlieI'. After SO, .. 481 

.f EUladaa'lon the various conoen\rtttloWJ of teat agents which 

lSa'lsfted the tbNe tea's (j .• e. experimental 1e8101'18 41aa,pea1'e4, 

u.o""oploaland oultuPQl exand.na'ion became J1esa'1ve) were 

taken aa 'elree'lve'. 

I)Vina tbe cows. of tb1s lavestlaaUoft til Ollo1cal 

• .rial WI·' CO_ootid 1ft. 081 ... , auttel'iq from oatval lRteotloa 

ot 1- lUDlama in CUt~llt Go_ia. fhe calws wefte • mtxeca 
,opulatloB of a_lab. Clodabarl e.1l4 •• (uto .• !pt breed and were 



UIlder one ye~ of ale. ~b1r'1't1ve calves haVing active 

rlagwon leslou (positive for.1. xer£J!QM botb mierosoo­

psoally and culturally) were divided lnto five Iroups aDd 

kept 1ft separate enclosures. Group 1, Qroup 11 and Group 111 

reoeived the toploal applioatlon of 5 per ceat th1ben401et 

8 pel' Gent J)1tola'aa an4 10 P$I' oent Ch101'Otorm .ext.eot of 

C!£!W!A lqnD L. o1atments (in vaseline) respectivelY' tbrlee 

weekly to., 2 .. a weeks. While Ore", IV received oral treatmeat 

of fbllteA401e (@ 8S mg of 'biabendazole per q bod, welsbt per 

day) tor 16 deJs. Group V "melu4 utl'eated throqbout the 

treatmeat penod. 1ft the Mgll1D1q of initial 'reatIOGn', the 

crusts 01 the leSions were scraped and thea the ointments were 

applied. 

Calves in eaOh IroUp ,were observed for tbelr cUDl­

cal improvemeat 011 e.el', a. 3 days la'enal. SSmultaaeous 

mic~scoplcal and cultural examinatloa ot the sld.a 80raplq 
I 

ft'om these calves we~e 81" made Oil tbe same 4a,ot observa-

tion. the I'enltl ot these thl'ee' teats were DOted. 



!he present 1Dvest1lat1on inoluded 4910 cettle 

of different age groups and were fro/Ii various sovoes (!able 1). 

tbe souroes were dairy tarms and aosb.ala Where the anlmalS were 

ke·,. 11\ groups, tbe Central 011n1c~!.ot the 0011818 where aUmals 

were ,"5$nt84 from small Dumber of cattle '(1- 4) maintaiaed b, 

OOVGI'D.ID8nt servuts 1ft BbUbaneswal' city and J)y tarmers from 1' • 

. fte81"b, Vl11ales and smell herds of oattle (10- 16) md.nta1necl 

by Gowalaa 1n Bh.Qnes~ N. A. C. area. rile later croup of 

c~ttle bad a poor nutritional status aDd were alwars kept 1B a 

poor b'11edc environment. out of 4910 oattle, 718 were under 

one year of ale, ill were \la'ween 1- 2 ,eal's of ase ad a608 

wel'e above two ,.dS of age. 

00 oUDical examinatiOn It wa I observe4 'bat 174 cases 

(a.IM pe~ oent) were exh1bl'"D8 oharacteristlc l'itll'llON lesiOlla 

(rith 1. a, :I 8D4 fable 1). AtlOq oalves _4e. ODe YGa'I of ase 
1. Cases (lO.a pe. CGD') and between 1- 8 yeaztll of age 11 

Oases ca.76 ,er O$Dt) bad o11ftlCt!1 les1ol1$, of !'lopel'll.' Mhtlta 

we"e tree fstO!I 1nte.tlorae fbe PGl1oen'ase of 1.14eAc8 Ie re1s­

'loa h _'ve of BOVeGa 18 tabulated ill fable 1. III tarml alii 

Goabala the 1aeldo_. Val'!ed tnm 0 ,e. QeAt to aI. U per Nn' 

~mt the peJJl.CEU\tace of CaMS hom otber so_ee8 .&-e a.sa to 

1.7i. 



fABLE 1.- DeWls of Oa"le, rIlet. $Ouco anti Incidence of Cllnical hSGS of tiqwcrm. 

n. 
Uo. SDvee 

fotal 
lo.o.t Age groups 
cattle . 
examl- Vader cae ,-ear Between 1- a Above 2 
nea l!arS DIEs 

Bo.or Ko.of' 
saS_ls an.1mtals 
exom1ne4. clJai-

eaU7 
posi­
tive. 

!lo.~ No.of' Jio.of' No. of 
aDi- aDim- anlm- animals 
mala als us cl1n1-
exea1- OUrd.- ea- callY' 
ned. cally m1De4. positive 

pOsi-

~otal 
Ie.ot 
cattle 
o1J.D1-
eall1 
poSi­
tive. 

Per­
cen-
tap 

tive _-..-,_a· ....... _~~~~~ ____ u. ____ ............... ~..,..~ ........... __ ..................................... ,._ .... ..,.... ......... __ ... _,..~ ..... __ ... 
1.. C1lttaok Goshala. HI 63 41 • & 574 .. 46 6.38 

2. Mat!'! ct L1 vestock 
1!Iree41ng'.... ~taCk. 186 a& 11 2& - l.2S - 1S 9 .. 87 

3. state Llvc;stoek Breed-
lngPara, Cb1pllma. 43 a9 14 14 - ... - 14 32.56 

4. tmil1el'slt,. Resee.roh 
6S 18 15 as o DalrJ' PUSl, O.U.A.T., .- ... ... - 0 

Bb1$aneswal' • 

os. centnl C1iatCt.e Onssa 
Veterinary Col ge, 
Bhuba_swar. 

l210 193 29 160 ., 921 - 36 2.76 

6. pnvate herd. 1ft 
~anefSW6r B.A.C.sttea .. 4. 6i 366 G 1141 .- 61 2.32 

• 

TOTAL I 4910 ,. 186 661 11 36.03 114 a.56 
(20.13$) (2.78$) 

0) 
0 
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Cl1D1cal materials (soales aDd klaUs) examined 1ft 

10 pel' eent 1(08 mount showed the presence of tungsl elements 

1ft 146 samples (93.90 per cent) whereas tbe rest aa samples 

(16.10 per oeat) were negative. The hairs were seeD to be 

1avaded with large mw'b~r of twagal spere s measUl'iq 4 .. 10 ad.­

crons ill diameter and byphae 1ft 138 a.plea (94.68 per cent) 

out of 146 samples. In these amnples the speares were marked 

to be arl'8qed 1a sheath or in isolated chains 17101 011 the 

surtf!1ice of halp aad also 'he iAterior of bdJt waS invaded by 

arthrospore. and bfpbae (eatoeDdo'br1x ball' invasion FII. 4). 

B1gbt samples (6.49 per cent) showed ollly pure enaotula lava"" 

S10A of hall" (ftS- 6). AtUoog these 146 samples tbe skin scales 

of 26 samples .ev8ale4 'be presence of branched septate hr,pbee 

(mon or leas erthrospo.rulate4). 

(1) prima., lso1a'loa In Dlfferent *41a I 

l' CaD be seen fNa table 11 'hat culttd'u eU1D1aa­

ttOIl ot ,be ollJd.oal materials (bo'h KOB podtlve alld negattve) 

1ft fou d!ftellent media viz. k\)Oweu4! s denl'ose BSaS",' lab.US''' 

,auel's clextHse aau with WG4I1ne, Sa'boUl'au4"s cleatn- alar 

With 0.8 per cent La.l8mco QIldbftiA beu, lDtuslOA 81- yieldea 

at. '" t ai aAtt 61 i.lllt.'s of 'ermatophV'ea 1'8.0'1"11 (1'11-'). 

B»a!tl heir, 1Dtul10ft alaI' save t. AtUlm\1m _be. of ltJ01.aUOU 

(15.01 pe, ceat) ... was loUovet b; riebe_aWl t l!I de$ose al!llr 



%~ 11. - baul.ts of Cul'~l?~l ~miDat1OD 18 D1f.te~Nftt Hedia. 

I!: a .. of the.us KGB Podt.tw (146) it. IeS"tlVG (~) ;o.::te~rli; 
11- E ( 1 2 nISi") b . . J 

Cultue MtUl'e CUlhre "C81t~ Total h. of 
pOSiUw HegaUve poslU-ve Iles6t1ve lsobU,OfI.3 Aa 

t\1.fi\9hBt rae4ie . 
. ~~.;..--.... - ..... - .... -~ ..... _ ••. __ .............. ___ ~ .... __ ...... ..;.. _______ • SJ. _________ .............. ~ .. -----........... 

L. ~llhlsd· s 4Dxbose 21 lU - la 21 
QUe (l4.3~) (E16.6.) (~) ',.0&.> 

e. .~t8 4eftltese m 93 / 4 24 flI 
81- Wi_ tblamlae. (26.30'-, (e8.~) (14. •• ) (u.?) (32.1.> 

a. ~&11a'$ elm"_ 
as- W1tb 0 •. '. • 119 - 83 28 
'LIbl ..... (19.17"> (10.,.> (~) (15.0.) 

4. -.sA he.t lDIU- m 99 3 as 61 
dOaagu. (~.~. (60 •• , (1O.?1") C19 •• , (35.0.) 

• eo 



-Clinically 
suspected 
Oases 

174 

Culture posltive 

Culture D8latlve 

KOIl 
positive 

146 (53.~) 

60 (34.4.> 

as (49.4.> 

ROB 
Negative 

29 (16.1~) 

6 ( 2.1'1_) 

·23 (13.,,) 

I' Od be furtber IlOted hom table III that 66 

samples of cliD10al materials were Qulturall, poSitive al~ougb 

lebouaud fa dextrose alar Wi'h tb1aln.e aid brain. heat" lDhsioa 

agu -Yielded olll, 67 end 61 isolates reapeotlvely •. Mol'e ,,_be. 
of cl1D1oal materials became culturally pO$itlve When cUltivate4 

s1mUltI.IltlOQsl, 10 botb the me41a 18 comparison to their cultl'" 

9at10D 1D lD41V14ual medlum. lfOwever tbe total o._ber of lso­

latlons 414 IlOt exaeeel aa per ceot. 

table 111 shoWS ft oloar oon'rast be'veea two pOSitive 

f1lUes Via. 101'1 positive end cultve podt! ... 

Cll) MaOI'O-- .01'0800,10' bendnat10ll of tbe Xsolates sad 
fbeU l4entinOa'loA : 

All the .S 1lOlate, of 4e .. JIle,\opb1te1 were 14eatlfle4 

as I.. IIIDSI.. ~n ,he hAS .r mao»'dI- .ia.a .. pio ·~~saa .. 
ot tbe cmlt1Uee. tu •• colIAlOQ). samplo. po sit '98 tor 1- urala" 
... al. '-eveal.4 the ",eMnee ot aaother pwe cultuoe of f'uDpa 



(not;'a dGrmatoJ)h~e) w1illob 'WaS ldentlf1ed as ic9ppj.Mlqpfll 

breVlhu\&. (F1S. '7). 

the rate Of. ptOwth of I. mrn'g_ waS extremely 

slow anti tbe COlonies attained a diameter of &- 16 IMl after 

a tcrtn1lht. the oolonies were usually heaped an4 deeplT 

tolded o.r lobulate (Fig. ·9). The texture was moist aa.4 a1a­

brous Off powder,- or velvetYe The surfaoe colour W&S white 

tan I or yellow. fhe reverse oolour of the ooloAJ was ,ellow 

or abseat. 

MlcrosoOPical examlaatlOn of all the isolates of 

1. Y91'£I99f!J8 revealed large number of ohlalQ'dospores u.d 

thin ll*Hsula:r rqoel1a (P18. 9). ~he olllamy4ospores were at 

time. 18 oIlaillS. Ho mlo.ocoR141a 01' macl'Ocou41e were detected 

1ft allY or the OUl'Vee. Bpeclel meale V1Zh rlce grela med1_. 

corn fQ$a.l agar and Sabouhuc!i I s dextrose egal' e_lObed wi tb one 

per cent yeast eura.c' 4i4 not belp in the production of mio .... 

or maol't.eold.41a 11l Ilnv or the isolates. 

!he Yltam1a reqUll'emen's of ao 1101&'." of 1. '_-:. a-. bave he. meo'l0ae4 1ft 'e.'ie IV. Bone of _. isolatea 

Pew In. VltatdA tl'ee Gasela qar or 1ft o.Mln asu '."'1U-' 

. wi'" at_tSDle Re14 -41&. 'lbe 1".1Ith of all eo ".dasot 

l- 11'l1li111 wes atlaul .. t.cI 'OR oaola.ttd.8Id.ae-lno8,'.ol ."a 
dth v"FbI de"," 01 ___ ( .... to ...... ). JUab" ,a •• _ 



·& 
of the st~a1as dlowe¢l some growth ·into subsurface of caseln­

lnoS1tol _cU .• al1e gJi'OlRb 10. tbe rest 20 per cent were in 

oaseln-tb1amine'media alone. 

tABLE IV. -. Nutrl tional }ReqUirements of 1- DIDcgs .. 

1 . 

Nc. of Caseltl Casein Caseln 
stJ'ains &Sal' agu- + esar + 
total-aD tblamiae lnoSl-

tol __ G_. ____ • _____ . ____ . ______ .~_ .. ___ ._ ... ~ ____________ .... _____ .. 

9 .. - + ++++ -.-
6 .. - i. +++ .. 
4 • .... - .. .. -
1 ... +++ ... +++ .. 

- III 10 Irowth. 
:. a lome growth lnto the subsvtace ot ,be me41e.. 

1.4 • = Ql'owtb evaluated br cemparlsoD. 

1& studrs.DI the kea-atlnol,tlQ cotlVi', of tweat,. 

aUaSns ot 1. I'U».I!B " wal obsene4 ilhat DOae of the 

strUB' pe.tor.tec1 'be haUs of cattle, dol, 80a' ac4 rabblt_ 

Bll' ft ••• "alna perrorateli bwaaa aclUlt bail's OOXlallF ("1.10) 

WlWa 11- 17 4aYs W1'b an evel'ml8 of 14.4 clava 0Al1 wheA hl­

t'U.4 011 asa. "*'1. eDllebeel wit. reas' ematt (1.1»18 V). No 

,..'0 •• "00 waa ob ... _4 wllen ,.,.te4 SA plaiD _.d me41-. 

the a'UlfJber ot ,erto.atioal OA each .Wal14 !. /I :., veqed.: h'O. 

6- lfJ. 



Fig. 1.. Calf shm'lin'g characteristic ringworm 
(due to To verrucos~) lesion around 
the eye,,-

Figo 20 Calf showing characteristic ringworm 
(due to To verrucosum) lesions on the 
forehead and base of the earo 

,66 



Fig. 3 .. 

Fig.. 4 .. 

c ·c 

Calf above one year of age showing 
characteristic early ringworm (due 
to T. verrucosum) lesions on the 
dewlap .. 

Hair showing endoectothrix invasion of 
spores of 1.verrucosum in KOH mount x 4500 

67 



Figo 50 Hair showing endothrix invasion 
of spores of Teverrucosum in KOH 
mount x 100 0 -

6·3 

F1go 7& Twenty days old colony of $copular1opsis 
brevicaul1s grown on Sabouraudvs dextrose 
agar .. 
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Twenty days old colony of T.verrucosum 
grown on thiamine enriched Sabouraud's 
dextrose agaro 

70 

Photomicrograph showing irregular mycelia 
and chlamydospores of 1 0 verrucosum9 



Fig. 10. Photomicrograph shoWing coxial 
perforation of human adult hair 
by the spores of I. verrucosum 
x 450. 

71 
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I I 

81. strain 
No. !io. 
-. _____ ~_._. __________ ._. __ o _______________ • _________________ ._ 

1. 11-6/71 16th Cocal 6 - 16 

s. v-enl 11th -40- • - 16 

3. v-son 1 11th -do- f; .. 16 
,. 

4. V-22/71 17th -40<111' 9 -16 

a. V-lOne 14th -do- lO .. '].8 

I J . M, If I; t 

AftQl,81a or data ooUeote4 by Mlsra (1971) awl the 

presea.t study oarr1ecl out 1a eu'taok OOshala, District Lives­

took Fa.m, (CUttaok) and uA1vel'slt;r ae-arcb DdI', rd., 
ibUbaDeswar,reveale4 that 1. !ftllUO!IYI lDtectlon ooourre4 as 

• 
outbreaks an4 the duatlu of per!tSstenoe of Wee'loa we.8 

vuiable. III "attaok QO$ha1a the lDteotloD was preeeat du_ 

eal'l,. PSl't ot 1970 aad coatli1U4 till 1973 atteoUq new oal­

ve. wbleh weft iul1J4ed iA the Il'OUp hom time to .. 1me. Bu' 

ill ·the Dis"!c' LivestoCk Pam, eu'tack, the odUefAk waS 

,"seat 41111.., 1970 and 1971 awl 4UJ'1Da 1912 DO' 8 1\IS.D&1.e Oan 

ftS. de..,ot.4. S1ldlul, 1a tfD1'Etl'slty B~se_'Oh Du .. , ' ... m. 

the" •• aBoutb"ak of 1- D~DSge. lDteotlotl «vIAl 19G9 .. 70 

but dUJIifJ 1971·71 the tartll ft$ completel, tree from pteo'"on. 

10 ~alq the t.QfoNaUloa oolleote4 w18& COl .. 

1$Oti04 of cllft10al Ilate.-lals IrM es· ~1.1 ".li'l1I 1-XI£II­
•• .cult ... ant tol1~".p of _tural CaMs, ,be tol10wl81 
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(1) Age Distribution , 

Table VIi.- lUustratea tbe ase d1str1butloll of tile 

65 oalves culturall, posit1ve tor 1. V!FES!9!11. Almost all 

eases viz. 61 (93.14 per cent) were uder one feu of ale. 

; '. . t U R. I F tt" 

total No. of 

ea.s ---.----------------------------------tJn4er ODe year Between 1 ... 2 
,ear a 

Above. 2 yeal'S _____ • ___ .4 ______ ~ ___________ ~ ______ . ________ . ___ ~_~. __ .__ . 

4 (6.16,,) .. 
• 

(li) Seasoul D1 strl button. : 

table VII deplete 'bat larse. Dumber of Oases (&4.e~) 

of 1- 'D:PD92B Wected Osl'V'8S wre detected 4v1Da Ma7 to 

Aupat and the iaclelenee wae low dViDS laauu, to •• 11. 

tABLE VII..... 6ea80aal DlstrlbnloA 01 1- DEUQlI1R 
IDteote4 Oa"le. 

tl , .- I I 1 I (I I . 

----_ .. -_ .... - .. -.. --..-' .. _-... _ .................. --_ ... _ .... ------. 
Mar "'1 • J I .. '11 10 48 64.11 
"Ul1 ,.,1 ' 10 J AUlUn "1 4 
~'eabe.r *71 9 

t 
Gowbe .. '71 I 14 111.16 
lovea •• "1 4 
DeeealMtJi '71 • Ie .. ., "a a 

I '.1W"r '11 a It 13.U Meeb '12 a 
API 1 tft 1 
..,J. , QltI 

; 

tI i I . .r In.· t .1 I II I. r • t 1 
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(111) Glial.al Lesions I 

The leslol18 1n the begirm1ng were small BOd.les 

wbl~h wen 1O'Ve1'e4 byblllrs and wore detected oAl,. on caI'61tul 

cl1n1cal examination. ~be so small no4ules paduU17 bscame 

flat, rounded, shal'ply defined wrd enlarged in Size. !hEU1El: 

rounded areas were first oo~ered With scales aDd later with 

heavy iransb wb1te crusts Viz. asbeslos-Uke uuats. SOme­

tt •• these lesions ooalesoed. the boarders of the lellono 

were slightly raised and the lesions measured about 1·4 am 

1n diameter. A raw bleedlnc surface waS lett when tbe soales 

an4 crusts were scraped ott from the les10ns. In· the 8s&-1, 

lnfeotive stage s11gl1t i\cblDg, rubbing the affeoted area 

a8alnst wall, woodworlta eto •• was nlaJiked. 

the usual sites of lesioAs were the la., around 

tbe el'es (Flg. 1), eer~, ~Ok (~8. B) aD.C1 dewlap (rlS- 3). ~A 

some cases iedollS allover tile body vere also t!I2aJ'u4. fhe 

loeatlOft of the. lesiollS 1n the above 6& oases have been s\1mme,fl­

Bed In table VIII. file leSiOAS 1B ma30r!t, of the oases 

(43.09 ,ell eorat) 'Welte loented on head, neok an4 dewlap, Clav8a 

examined rat Cidpllma showe" leD.el'allseci lesions and the akla 

ses-spiDis collected fHfi tbese generalised les101ls la tue. 
oal".8 Mveale4-tbe presellce of .I. _t"MS1"'. 

!ilL '1. " • 1·.1 J P • &. • 1 .. 

11. LoeaUoa of Ledou 10. 01 •• 'tle h,,",,'a.e 
No. . '. .. ' . atteotel. ~) . ..... --........... -- ... -........... ~ ............. -...... -... -....... --... -
1.. led (ronua4, taOe 8"_ tke 11 •• 01 

eres and oar) 
I. leek ad dewla, 16 H.el 
a. lea4. MOk ao4 «ewla, U 48.01' 
4. Allover" bot, G 9.23 
.1!I.)f :lil I' I I I·.'. I .A ... '·UI . ; L J UI j ._at II .. r i.. I·.··' • h ,.. P b· p ... t 
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(Iv) Course of Infeotion a 

.lndlV1dual eases followed dUiog the stud, were seeD 

to persist tbe 1n.teotlOD tor a pe:rloci of about four _athe. 

Fresh lesions wre observed on ,he affect" oalves even atter 

the appearuce of 10.1'ls1 ellD10al lesloilS. s,oata.a.eous re­

COYer, was marked in ma30rlty of the Oases when lett uatreated. 
I 

Calves once recovered fl'Om infection when left aaoogst.i._ XUD" 

oSIY !i.nreeted calves tor 6 months did not take l2p the lnf'eo­

t1on. But beal thy oal vo s when housed 1ft the affeoted peDS deve­

loped clinical ·lesioBs during the period. 

(V) Htstopatholopoel Cbaoges of SJWl in Natural IDfeCl.d 
Calves I 

fte ool'Dltled larer of the ep14~1'ml8 had extensive p&'O-

11tel'at1oD Of lD1eella ad spores. These were more COJWIlOal, pre­

lent in the lntuA41Rlum of tbe ball' tolUc1ea and ,he shaft of 

tbe hairs (Fig. U) •. the mycelia bad teD4eney of g"WiIlS 4owa­

wards and oooaaioaally lova4e4 the bulb o~ tbe ball's. Hloelia 

were al80 presont in the deep. layer of the epldena1s. 

fbe at.at. 001'_'Wll .owe4 ma1"ke4 tbtellealq due to 

,_alWratos1s _ bJPeI'1cera't1atsatlon. However, tocal b.' large 

ar.- of de.e •• a"on an4 4elquarAatloa of the la1er were also 

evideult. Ibe 4eflq'llllDlated materials weN 84u~&\t to 'he SU­

tace ad coB'd.I.lecl SOIl8 8he441q batrs, m1l8119. and., •• e. 

Ille Gel18 0' tile IV._ ,J-anulOftm aM gelidaa'lvu 1llOwe4 

bJperplasta awl kJpe.obnmaUa of their .01e10 1" theM 

iayel''' Ido"abace .... ClOUd al- be .. 80. (111_ un. ,file eatire 
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Gpldeftlls had marked 1nfl1tg~t1on of maorophages. l,.,tnphoo¥tes 

and ocoasional eosif1Opblbo The chaDIes \ile~e more extens1 ve iA 

the p.rltoUlou1ar ereas. However, tbe ciel'lll1s (1'11. 18) and 

the pilosebaceous Ilands were also In.volved in. tb1s process. 

ID addition to tbe above cbanses the dermal blood vessels 

.bowed per1.ascular cutting with mononuclear cells. Tbe outts 

bad 3 to " layers of cellular aceumulat1on. 

(1) Experimental IntectlOD 11l Calves end Rabbits, sad 01-08. 
Le810ns I . 

SUocessful lesions we~e produced 111 both tbe oalves 

expe.lmentall, lAteo," 'With oulture· aM 011810&1 mateJ'lal mas­

penslons of 1- DmSCUiBl,. !he first 8.068 1e81oft8 appeared oa 

lith ciaY' of pos'1QO<ntlatloD 1n the oalt whlch Noel veti tile ctll-. 
'UN suapens10A wheJfeas the 1e81081 OD tbe oth.- ealt appeared 

00 17th day of postinooulaUolk The first 8PpeeJleneG of the , . 

lesions waS obaraeteJ'lsed by 'be preseaoe of wblte. granular 

oNots on tbe lf108tllated dtea. Gl'e4ua11, Chose wb1t& SJ1la.D.tll­

cnst .• were clepodteti 810" awl more all' tbe lelloas be __ po­

mi_.t b, the sst. 481' 01 postS80cula'lon (FlSe 14). !be lesioDS 

la tbe celt Wbloh ncelve4 cUldoal _te".tal suspeuloll lOOlle4 

mo." o&' le" like Datval ftDproP 18810D8. .fte soale8 I.U14 boll'S 

oo1.1eote4 170111 bu fuq,.,,1melltal 16doas p boUa tile oalvea .... 

toua4 to M Jar.ete4 Wi 1m lPol'ea ad hJplld 11'.. lib 4q ollWd4a. 

,.. Ante"'OB perel.'H _'b ellB1oall, ad .icNaoopl0ttllr tlU 

S6 d.ay' ot ",sU.IlOGU1.'lOA but Walk la G s,.,e of ,radaal dls­.".a'....... 1110th 4ar, all \be le.eu b •• le4 ., atJ.C1 uuc­
scopi •• l ... 1_'ion be_ ·"1.'1,". 
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A slagle rabbit was inoculated With s1x different 

strains of 1. DErMeQ.a aainta1ned in the laboratory at 

room temperature (2S- 300 C) for a period of 1- 6 months. 

the susceptibility of this rabbit to 1- y@rrul9su; and tbe 

degree of intectS. V1 ty, of different strains of 1. !IEn9S!e 

have been showed in table IX. The rabbit dtd not accept the 

strate V .. 20/71 wblcb was maiAtained tor about HZ months ill 

the lalJoratory but by uSing fresh isolates leSions were pro­

duced successful17 1n tbe rabbit. 

2he r~sglts of experimental intect10n of flve rabbits 

With £1" d1fferent stra1aa of 1- BEmee can. be seen hom 

table X. fbe '"e of lesions produced SA all Osses with d1ffer. 

eat strains were of similar nature. Wlth1ll 9· 3 da,s of 11lOOU­

laU-_. a 1nt1ammatol't pbase. waa observed. ib.e inoculated 8l!'eQS 

became p.omlaen' witb raised 1nf1ammatory boarders. Gradual17, 

tbls IDtlamuto.,. phase vas stubl14ecl en.4 l.uratea orusty les10as 

weN pHduoe4 wttb1D 7- 10 days of postinooulatlon (Fig. 18). 

ae onsts and belra ahowe4 the ,l'eeenoe of spores and. brpbae by 

the 10th dQ'. fte lAf1urateci onats started talUag ott by 19\b 

dayaad by 9stb 487 leSSoRs healed ort oompletely. WbeA some 

.f Ubese Hoovel"ed l'abb1t& won inotna].Qted W1 th a MlIlOlolOUS 

. 9'1»81&(1) or a d1ttereat strdD or 1. DENes. small erythe­

otm1. papules were observed on 'he 1DOQu1ated ai'e. wltbln B 

da,s .. 4 thoN papules disappeared 5pOlltaMOUsly b, 6.. to 7th 

d., ot ,...1800111&'18. 
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fABJa 1'1. - Results of Experimental lareetioD of -tUx strains of 
~. mnocpa 10. a aab~lt. . 

·stnsA AllWUl­
ClQia age 
of the 
strala 
(tIlOl\ths) s 10 

Couree of iDtection (Days aftep 
iD8cplat1ollt . * 

1& at) as 30 as 40 46 

------..--.--... ~ ......... -.-. ....----~----.. --~ .................... ~~---.... ~-............ -....... ---.................. .. 
1- V-I0171 6 - - - - - .. - - -
L v-29171 $ - + +++ XX XX X - - -
a. v.41/71 3 + .... ... u. X - - - -
4. V-lans 1 ++ + .. +++ xx. XX .X .. .. -
L v-una 1 ++ +++ .* Xl xx x - - -
G. v-aU/71 1ft tmom ., - .. .. - - - .. -

+ = SDlallerytb.ematous nodules. 
++ :: fh1n 1D4urate4 crusts. 
+++ = .Sk1a leS10AS w1 til elevated tblok crusts. 
XX = LooseD1Dg of the crusts. 
X = Expe8liFe of raw healed i1\1rface. 

..., 
GI 



TABIB I.. - lateott v1 ty of Single strain of 1. DroCOS\1m in Rabbit a. 

-51. sex of the stft1a Gourse of initial lafectloA imd effect of reiftOcUlat1oa 
h. ra.'ta1'. (D8Js atter iDoOulatlon) 

6 10 1510 2&30 35 40 4& SO 65 
-.-~--.-.----~.-- ---

1. Male V-3n2 -- + +++ XX X • - - R (li) - -
a. Kale V.a.t71 .. +++ +++ IX X - .. - R(V-lB/72) + -
3 .. Female v-una ... .... +It ..... xx X - - R (8) - -
4. Female V-l",a ... +++ +++ xx xx. x - - - .1\ (V-UI72) + 

5. hmale V-19/71 ++ +++ +++U xx x - - - R (8) .. 

• = ameli erytlwmatous papule s. 
++r.' :: ft1B lnti1.Jl-ate4 onate. 
...... :: Skin leSions \4tb elevated thick crusts. 
XX 1:: 1A)osen1ng of the crusta. 

"' :I Ssposwe of raw healed t1asue. 

60 

-
... 

-
-
-

~ 
{9 



In calves lare€! numoor of spors S and m"'~llQ invaded 

the shatt of the hairs, deeper laysrs of tbe ep1tt~m1S and the 

sebaceous Ilanas. ThickeDing of the eo~ttit1e4 l.SlPer due to 

bypemrst1ft1eatlol'l, aeaatbosl G and. dele_ration Qt the granu­

losa oel1 layers were also evident. the ep1ciesnnta aa4. the . . 
dermis revealed moderate infiltration of moneQUclQar cells SQOb 

as 11mphocy'es and maol'GpbaleJs with ocoadODal. PI'Qseaoe ot eoal­

aoph11s ('1,.11). 

'file S1!pel'tlclal lS7e~ of tbe e,ideft\d.s 1Mlu41D1 the 

sbaft of the halrs 1n rabbits weN invade4 - 'he hrPbae Ui4 

SPOfts. fhe tlssue reaotiona 10 titteHnt larva of the 6,1-­

desamS,s and the Cle"mls wen m1a1mal. 

iJW!lYIle' "'£11 at I· !!£!!!.HI. i. PIMA alLlSa&1I8, 

Altoge'ber sa semples of aldo sc.replqs celleote4 

4_1q 1910 were l'e-eml1Tl1ne44vlog .1972. Out of • samples, 

10 ._ples (4G.4I1t) wen baboVStaa artbl'ospoZ'68 ard bJpbae .f 

,1- D£.£»I.DDI aatlected 08 miOl'Oseoplcal exam1oatloa .. nel 

the .09t 11 "amplel (61 •• ' weN Ae8otlve. Oft cultural ea­
~tloA of n aamplea, 01\lJ'''' (a1.8~) Yielded CI010ates of 

1!11 Dill... !bel& cul.tuml poslt1 •• sevea samplos wen ,.. 

the 10 mlOl'OSeoplcal podtlYe lam,lea. It oea be seea 1ft 

·table ~. 'bat 'he 'PO".$ o.f 1-~_ SVV1VG4 1_ the 4rJ,e4 

.Jd.aso,splq- a' NOm tesp_ature fltom 1 Jear a .. till a '. I 
to a ,ed. 3 dqe. , 

QriOeUM!NT A"f! C-:i' , . 5~C"~ONJ 
i1t·t·IT!') ~ll,r~ 'f" r-' ~ '; \,~'. 1:r:.:lSl1'l Of 
\J ~'''r. 1. •. \.,. . n' A"'t:~v'J~R 

~tRlCUl1\'R~ l") IE'· ' .. _ ... ~ -:, . L..,1~1\1.!;.·.J\ ;'. 
~ l .~.~.-:.. .... ~~ ~_~~.:. ~t'. t ~--~'. -

"\~-~ 



Fig.. 11., The shaft of the hair showing invasion 
of mycelia and spores of To verrucosum 
in natural Cases. PAS x 4500· 

Fig. 120 Epidermis showing microB.bscess in 
natural To verrucosum infection in 
calf. pis x 100. 

81 



Fig. 130 

~~ 

I 

I 
I 

32 

Photomicrograph showing mononuclear cell 
infiltration in dermal layer of the skin 
n2.tur~lly infected with To verrucosum .. 
H.E. x 4500 

Fig. 14. Experimental T. verrucosum infection in 
calf showing Iesions having" whiti~era­
nular crusts on the necko 
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Fig. 150 Experimental To verrucosum infection in 
rabbit showing indurated crusty lesions • 

.• "",~ 

.J' •• 
. ~l. ..~ 

Fleo 16.. Experimental I,o verrucosum infection in 
calf showing mononuclear cell 1nr11trat1on 
in the dermis9 HoEo x 450. 



d '. 

Date of Date of re ... 
eol1eG- 8xemiaatloft 
tlen. 

I 

Results Pedod of fil1IR-
of 0111- . Vi val 
'.-al 
•• udna-
tlora. 

------..---.-------------------------------------------..----
1. B-33/70 1.4.10 10.4.72 + e ~a. 8 401's 

a. i-36170 10.4.10 -40- • ina. 
3. &-39/70 -do. -do- + -40· 

4. 8-40/70 - -do- -40- ... -do-.. 

5. B-4;v70 -dO- -d.o- • -40-

fl. B-4anO 6.8.70 -40- .. 1 Fr. S moatbs' 
4 dqs. 

7. 8-49/70. 7.8.70 -do- .. 1 VI'. S .Dtha 
~- 3 clay. 

!. 8-SOnO -do- -cIo- . + -do. 

9. 1-81/70 ..ao- ....,. + .clo-

10. 1-12/70 -to- -do-

T . t I . I t I 

+ = .. titlve. .. a Begat!ft. 
o 

10 11'0811 Ild.n rflaotiooa 01' 'issue clwlae. oa hllto ... 

,.'110101.1001 eDJlinaUon .,. obss.ned in tbe rabbi'. dd., 

fO.I.Dt8 Ja1,I used ia this test. 

·(11) ,"atm.tAt 18 bpe~taurlnt.cte4 calf • 

file (utpel1Jltmtal ,ed.a wblob ._e1.e' fbl ... a401e 



6 pel" cent and 7 pel' cent, Dlfole.t3A 3 per ceat and oblO1'o­

form extract of gur'P!a 10n8O L. 10 per ceot satlsfied the 

three tests Viz. experimentel lesions d1sappGaJ"od, mSOgosCO­

p10a1 end cultlUlll exsuninet10n becaaae DGsatlw when exe.mt_d. 

'ao d87S after tM initiat10n of treatment. nti,croscopieal an4 

cultU2al examiut10D of materials trom the eX))e:r1men'al les10u 

W1eh ncelveci D1foletan 1 per cen' became poa.lt:l" althOugh 

the ex.peHmental lesions had. regressed. the oOBvol sites were 

still exh1bl'lng the expe.lmental lesions and wer, mlorosCO­

pioally and culturally pos1 t1 ve tor 1- DE£U9B. No side 

ettects or e'V14ellce lot 1008.1 or SystemiC tOXlOl 'V wereobfaened. 

(111) el1D1cal in81 .-

It au. &Je seen from table U1 tbat fhlbentole a per 

.eat, DS.fola'aa 3 pel' cent. ch1~to- edraot 01 QlJ£9lUM 1I1l1i 

L.' 10 pe1\l oeD' and fbSbelld,ole oral tlere etteeti ve agalnst natu· 

hi 1At'ect1oa of ~. WI'I'UOOSM (ftg. 11, 111. 19, 20, 11, 91, 13 

a:n4 S4)ard the calves were cured 1n 14.8.t 3.1, 11.8.t. 6.4. 

18.1.to 3.a aDd ~I % a.a dars nspeo'lVe11 (Fil- 2S). the 

olidOal loUOIlS 1a the control lJ.-oUP were .'lU p."sts'laa 
- ~ 

evell after ao "a,. of the Wtlatlon of 'rea_eat &1'"8 t. the 

O'belt ",eups. Calves III OroUp It Otroup U ad GHllP IU 8I10we4-

a IIJJdlar ,atten of healln& of the cUnlcnl 1$11oAS, al'hoUCh 

tbe thle ,.aft for cOSlplete eve wen 4ttts"e.o.t 1ft eaob Ire.,. 

w.hell the mdlG&Jien's were appUed on the eU810al leliona an.. 

,ellOVSq tke 01'0.'. the healhS 110.8 t111cke,. 

&fh. 14u8 of AdministrAtion. of fblbe0401. onl171 
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Fig o 170 Calf A showing clinical lesions of 

Fig .. 18" 

To verrUCOSUlTJ infection before treat­
ment with thibendole 5% ointmento 

Calf A sho\>1ing di sappearance of clinic al 
lesions of 10 verrucosum infection aft~r 
10 days of treatment with thibendole5/11 
ointment .. 



""'-~---""'--~"-'~ ---' ---"- _ .. . 
.- - -

Fig. 190 Calf B' show1ng clinical lesions of 
T. verrucosum infection before treat­
ment with Difolatan 3% ointment. 

!If;I' , :! I 

" , I 
f '.' 

.P, 

83 

Fie9 20 p C,21f B showing di sappeprance clinical 
lesions of To verrucosum infection after 
10 days treptment with Difolatall. 3% 
ointment .. 
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Fig. 210 Calf C showing clinical lesions of 

Fig .. 229 

T. verrucosum infection before trea.t­
ment with chloroform extract of Curcuma 
longa Lo 10% ointmento 

Calf G showing disappe~rance of Clin?~:~ 
lesions of 10 verrucosum infection ~tl'aL:t. 
10 days tre~tment with chloroform €- I. 

of Curcuma longe. L~ 10% ointment .. 
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Figo 23. Calf showing clinical lesions of To~­
cosurn infection before treatment with 
thibendole (oral)e 

Fig .. 24" 

co 

Calf D showing di se.ppe~ra.nce of clind.cal 
lesions of To verrucosum infection after 
10 days treatment with thibendole (oral). 
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DUI'iq the present !nvestigatioB,a total number c 

of 4910 cattle were examined and out of which 174 Oases 

(3.14 per cent) wera fouad to be cliniCally pOsitiv.e tor 

rinSworm. 'lhe 1nves'1Iat1oru~ untieJ'takoa by MGPhersoo (1967), 

IQ.oklte and Kmmp (1961)" Gupta !1al. (1910) anti Misra. (1911) 

revealed tbat the oveJlall 1neloonCG of olWcal cases ot 

JllD1tfOftl In eat'le were a.M, 8.6i 4.31 and 8.08 peR ceat 

respectl vel,. PapiD. and Austtdck (1968) observed. that the 

lftfGctlon rate 01 cattle rlqwol'm 1a two herds vaI'ieti hom 

69-70 per oent. ft1e work conducted presentl,. showe4 that the 

bisbeet rate of infeotion ill lIS herd (Ooshala) was 32. H pel' 

oent. 

On cult_a 1 eXamination of clln10al materials trOll 

tbe above 174 aUDioal cases 66 isolates (WI.36 pel' oent) of 

dermatophyte's were obtalned. tbese isolates were ,.later iden­

tified as 1. vznege. Kmll&1' reports Oft the exclusive 

1s01at1on 01 1. !1t-IyselD!! fI'o1.'& l'iDlWOR Oa38S of oa"le are 

also available (Roes-lelft, 1946) ".'tmel', 19 •• MCPber80ft, 

19191 Maba3a1l at1d KohapeVa. 19G91 s."~a ad Gautam, 1171). 

Other speoles ot uopb111o t leophS.l1o and ao'JaItopophl11c de ... 

matopbvtes Viz. 1. PMW.,"II, 1. 1iI&, .. , 1- _a. 
x· "rn,UI. 11 __ 01 elpll uti I_ sau. Wb1cb bave 

alae been ,.lauel hOIl oattl& (fitfUl, 1961; DawaoA, 1968, 

Gupta .d AlL. 1910 ad Kiew., U?1) were ., .,flCtO\1Dt~HCl 



durinl the present lo.vestigatioB.., Hotieft~. Misra (1971) 

reported vGry low incidence (6.6 pe~ cent) of 1- a"'YEa­
abltes infeotlon 1n oattle from this area • 

.. 
OODCtlrl'ent 1Ateot1oD of 1. yetrugop aad 1. b£eytgn&&!b 

~nter and Blen4e. (1961) reported a OeS8 ot myootic ~a'i­

tis due to .i. Bm~aoa!11..11D cattle. SO_vert furtber wark 

1s necessarY to t1nd out tbe role of. Jie ~v'vicalill1a otiuaiag 

sJdJl le dons ill cattle. 

!he ma301'i ty of the oUd1cal materials shove4 eAdo­

ectotbrix bail' 1nvas1oD on KGB exami&a.tloo. dth lGrge~_ber 

of spore 51 of 4 - 10 microns in Uamete» awl bJpbae.·· Etdoeoto-
, 

thrix ht'11r lnfectloa 01 1- !tRHS!9S bas been reported by 

Gupta (l961) 0 Dvorak ODd otcanasek (1989) and lUSI'Q (1911). 

IeAeke (1966) stated tbat eototbl'll( ball'· invtalloA was the 

chaJ'actel'istlc dlasnoGt10 feature' of 1. llUU99am. file ,re­

lent observa01oA does llOt OO1'N8Pod M the statement ot Beneke . 

(1966) ud also to the fiad1Qs of Maba3ara and HohapaUa (l96S) 
#' 

whose majorit, of samples had eD4oth~rix baSI' latoot1oa. lids 

vSJ'iabl11ty 10 the WI' inVas10Q lay spores and bypbae"ot 

1- !f>£Q901D bas been explUn.e4 by Maba381l and -.apat!'a 

(196'). AceOl'cUns to them hail' lnva810A at 1\. roo' 1$ fI6 

,,,loal ectotbl'1x oharacter llut as lnteotloQ Bpl'eac.il upwards, 

it Is UI'& of .adotUtx --.. l' 18 quite 11ke1, the.t In 

the same prepuat1oB. 0. mar eaeotmter ~th en.to-1Ad e&tetbrts 

type of lDreetlon dependlO11 upon the ponton of hal.,. unde. 

eDmllUltlG~ . 



I solatioD of cattle r1ngwoi*m f"Imgl is alwaysNadentl 

d1ttlcult 01" eveD, precluded by the lrowth 01 sapropbJ'UO 

moulds 11'1 primary cultve (Austwiok, 1964) and since i)hea orr{;) 

blStore, the various means to overoome Ws difficult,. have 

been evol veti in the form of IDaDT modifications 1a media OJ' 

technique emploJed (MahaJan and Mohapatra., lMS). In the 

present investigatlon a comparats.ve study of tour dlffereat 

media tor primer,. isoleUoa @f 1. ViUSOI_ was aa4f.h lk'e1a 

heart 18fU.OB agar alone gave the mazlmum A\label' of isolates 

of 1. DErtleOa wh10b was followed b, Sabovaud' 8 dedrose' 

8IaJ' with tb1am1Qe. i'bis agrees With the tladlDgs 'of Maba,aa 

aM Mobapatl'B (lge8). It is 1DterestlJlg to BOte that the 

mabel' of isolates of 1- HEMS!!!! lnoreased when s1multaae .. 

WS use of bftb beart lafus10ll 81ar gel Saboweui t s deKtrose 

agar Wittl th1am1rte 'wa~:~' made. Gupta. ad B1D8b (1970) bave 

r1lh'ly recomeBtied the s1multauous use of tbl'ee dstterea' 

me41a (Llttman oXgall alar, Sabovaud ts 4e-atltGse &le.r ~. 

ohlorampheniool, ao1i1dione an4 tblwne aJt4 SabOV&Ud'S de .. -

Crose a881' With OblorampheDlcol) ia oStder to obta1D. maximum 

number of isolatiolll t~ 0\l1tlva'10Jl of dermatOpbJ'tea ftola " , 

animals b.eaYll, OODtud.aated With a n\tllber of )actel'la, "'a8ts 

aa4 saprophytio tunsl.' tbe ,lneRase ill the numb .... ot 1-1a­

tloas 1s due '0 the tact tbat a .. ,10 vb1cb 1s C:"lltm-a11, 

RO,atlYe 1n oa.e media mat be O111'unl17 pod'S. .... 10. a.'be. 

and Vice-versa. hrtbe., 1t ft. obae.rve4 ill the p»e •• 

• t\la, 'be' IS.Murad t$ 4extnH als. Vltb tbidSne iAore.sect 

tile aube. ot isola'loM or 1- Illma_ .ea oompan4 to 



SaboVaud's dextrose agar alone. ~he 1nool'poratloo. of tId.'il­

m1nQ 1n the media inoreased the number of isolations. Gupta 

(1967) remarked that vitamin medla were 1nd1spenS1ble tor 
"" 

mQ.X1mum lrowth of 1. xerrucom. The total number of isola­

'ions did Dot Elxoeed 39 per cent in allY of the metie used Qlone 

or 1n combinations. MabaJan and Mohapatra (1969) obtained simi­

lar results but Misra (1911) recorded a increased number of 

isolations (66.38 per cent). 

The rate of growth of 1. YH£uggsM was extnllel, 

sluggish and the maoromorpbolol1cal oharacter of tbe col.Dies 

agre®s to the desor1ptloDSOf Beneke (1966), Msba3au. and Mobs. .. 

petra (1963) and Dvorak aDd oteenasek (1969).· Some coloales 

without folding appearance or diso abaped as obsevve4 by 

Hab.aJan and Mobapatl'Q (1968) could oot be deteoted p~esentl'. 

Xhe examlna'lon of cultures 10. laetophenol cotton blue revea­

led tbe preGenee of lnegular myoelia and large aumber of 

cbl~ospores. Absence of miorocoD1dla aad maeroooDldla 

even in v1tamin 8utohed media trlns observed althouah uny 

'W'Orke~s (berlein, 1940, Beneke, 1966 arUt DVorak alld otcenasek, 

1969) bave desorlbed tbe presence of these reproductive atn-
o 

ctureS. An attempt to .tl1mU1aM the production of WAoro .. 4dl4 

mioroconldla 01 1- Dupeo,S!! 1n speelal media Uke corn meal. 

6.181', rice SrdD medium and Sabouraud' 9 dextrose qu enriched 

with least extraot vas ,""eel UMUQo~a3tu1. In 'h~ PI,;t,Gup'. 

(1t67) ad MahaJ8Il and Mohapatra (l9G1) bave also fal1e4 to 

observe tiUrI Uoro.au4 maOhcoo1d1a of 1. J!1'lJ!UiD in speoial 

adls like vort "au and Iliee l.rain _41U aA4 -41a .81'1elle4 



fhe nutritional requirements of vnrlous stra1as of 

1- ve,rpooswa have been studied. Dr Hveral 'W~kers. the 

present autr1tlonal stud, of ao strains of 1- Draco_ I'e­

v~aled thet SO per oen' of strains bad an absolute require­

ment of tblam1ne end lncs! tol while the "st 20 peJt ceat 

requirea thiamine alons. Ibis aearlJ' corresponds witll the 

obsorvat10.Qs of Ceel'g and Cemp (195'1), Beo.eke (1966) Gad 

:DVorak end otceAasek (1969). 

Human adult bail" was perforated coKlalt, by tbe spores 

of some strains of %. BEUgom. ~be perforatloBS oftured 

oolV 111 yeast extract' earic11e4 me«lum. !he averal8 tlme 'aDD 

fO. pertofttlon was 14.4 ds,. With a numbsl' of peri'ol'atlou 

(6- 16) Ott each st.eati. Lu (1962) tiemoastl'sted tdm11ar renlt. 

exoept some deViation 10. the average time taktul to. perforatlOA 

which was 6lz dars and 12 days 1B alar medium enriched wi til 

past extraot anti 10 pla1n agar me4J.um respectivel,. However. 

DOne ot"'tbe strains Of 1- DEtEa_ .tudied b, Mahajaa aiI4 

MOhapatn. (l969) could pel'torate buman ~4u1', hwuaa cblld, borse, 

III 

III ilWeat18a'laa the ocouroAOe of natval lDt.ctt.a 
of 1- Xluupoma 1A daSry tllMS aDd Oosbal&t 1\ wa.s observed 

that the 411.a88 was coats.auecl to be ~ pnb1em In Cut'sOk 

00_18 tor COD.t lauoUlltLlhree "dl. M Ul 'be 411., tu •• 

UDdel' Ob'8""'10Il, the lAfectloa .uGAilppearea tdth1n a rear .. 

, .. at •• tbe ftztat .7 84!C0s4 .''break. the ...... ea' en4 
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bJl1eD1e coad1 'lOllS 10 the dairy taNS aad thelllUtrl tlOBal 

sts'us of the aoimals lIiIointmined there,wsJle ta'N superior- to 

tbat of tbe Ooshala. It was also observed that due to sbo~ 

ose of calf pens 1n tbe Gosbala, almost all the oalves (a'bout 

100) were kept 10 one pen Whicb "as not the praotloe In 1b e 

dairy tar~s. Ainsworth and Austwlok (1956) stated that there 

were several oases in which cattle riDgtfOlm 1"ecurred 111 asso­

ola'1on With a particular farm and the disease was observed 

Qnnual111n JO't1D8 housed stook,,' !he factors responsible tor 

suoh OOCU1"NDoe wen not d1scuase4 by tbem. La Touche (19U) 

remaPKe4 tbat the st~c'ure aud conditlon of the cattle abeds 

of maD1 small tarml Whioh preclu4ei the effeotive applloatloa 

of even the· most elementary prinCiples of hFlle., pre41spoae4 

the prevalence or 1. ~!!£usglUm infection In cattle. 

the oU!d.oal 1eslona .f 1- "l£Hsa ts va", obal'a-

0\8r1,'10 awi tbe preaat obsefto'1ons ap-ee wi til tbe desu.l-

, ,'10118 of aoerlelB (1941), Geol'l (19M), ttaha3am aa4 Hobapava 

(1989) s0.4 MlSN (1911). 1ft the P"-' 1av.nla8'10D. tbe 

appe~"n.ee o.f tbe lesloo. was traoe4 fltem tbe halDld.as .. a 

.. 1.doDS we" 1n ,he ~ON of .. 11 "ules wbleb_" covent 

by Wl'S and could DOt be detected on naked eye UAl. .... theM. 

examined care full,. Howeve", &lOne of the above WOrDi'S beve . 
1801.4 tbls 1DM .. lIUaa teature 11l thell' 4980&-1p\10a. t. 

asual s1tesot lea1081 we" 'he 'ace, a1'6und the e18l. eJdlJ, 

raealt ar:a4 4sw1ap. tU.al1a1' were tile observe'lOJl. of Ho&rla" 

(1146), Mafb •• soa (1967). Maba~aa aa4 Mobapaua (1_) _ 

AUltwiele ;(lSIi) IDd 111ft (1911). Pepla and AU\wiolt (19M)' ,. 



sa 

reported thet lesions in. six or tl1 oases wre 6eneral1sed ,,_ 

where as in the present stud, slX of 65 C.mses were leaera-

11se4. out of the preSlent Six cases, three ha.el CODeuI'rell' 

1nfectloJl ot .i. briYJemJ.& g. the association of 4. b,eVJ.c!@,: 
lAI With cattle dermatitis bas been reportsd b1 Klnter aad 

Blender (1961). 

Calves under oae; le~ of age were found more $Usee .. 

pUble to 1. vergcom lnfectloa. This tl&I'ees with the .t1ad­

lllls of Hoel'leln (1946) t OOcPbes-son (l9S1),. MahaJan an4 Mobapatra 

(1969) I Misra (1971) and Sat13a and Oautem (1912). .A4Ulta wen 

tree hom iateotloll althoUgh MoPberson (198"/) has repor'o4 'he 

infection in 0.48 per cellt of adult eattle. 

SeasoDal oCt.t'UnCl'lOe of 1. Duuaa bas been obser­

ved by several wor •• s aad. a b1gb 1n014ence 1s generally 

obaerve4 10. w1nte. months (.A1OSWOr~ and AUs'wtCk, 19UI 

Mortlm.t}J1I. 19S&;Sat13a an4 Oa'lltam, 1978). MCOr4.1ag to the 

reports of Haba3u aa4 Mohapat&-a (19M) and Misra (1971) lr1 

our country the lDfeotion. Is p1'ev81eat tbroughout) tM year 

'baving tbe peak 4_101 rd.l\\V .6SOft. III tbe. J)l'eseat at., 

laqer mamtter of 0QaeS wen also observed (iWins ratny season 
11> 

OiaV 1971 to AqU$t 1971). Mie. (1971) suggested that tile 

deviation of seasonal lAeldence of oattle Jlloaworm of this 

"8101'4 fro. WesteJla ootmtrJ,ea was most Ukely due to the tact 

tb3t oat1Jle. espeola.ll, oalws and ulk1nc COWl are collft,Qed 

to the bpel Vb1cb ver9 uluaUT damp 4ut to heavy rdn$.. 

the hoallai of el1rd.oal ledoDIJ of 1. DUISSI. 

10 certalB .!llv •• WI. ooapleted irmbout toUl' IlOAthS. SpbhDe­

OWl 'l!eaov • ., trom the lDfectlon, "haal to relatee',oa and 



tf'usm1ss1on of Wsct10n fl'ODl ol1n1oal Oases to health7 c 

calves wen also observed. ,,~ccoztd1ng tQ Fo~d (1956), the 
"il 

mean persistence of 1" "irm._ lesions were 11 and 10 we~s . 
ill swnmer and winter outbreaks respectively •. Sellers .tl .fl. 
(1916) st~ted thQt bealth1 calves put into the stable ~h1oh 

had previously housed 4- DWgo§M infected oalves d.eveloped 

astural les10Qs Within 29 daY's and the healing process vas 

oompleted in approXimatel.y three moaths. Tbey also observed 

sponttlnleOU8 recovery of les10Bli 1n naturall, infected calves 

wi tb1n toUl' months ot 1n1 tlal infection. SpontQllleOUS healing 

of lesions Qfter 160 <ieys of 1l'11tlal Infection has also been 

reported b:r 0 'Brten ant Sellers (19$3). Henee, the presea1; 

obsen9tions are in :!greement With the flndlngs of the abovG 

workers. 

fte b1stopa'b.olog1cal studltuJ d the b1oP81 speCimen$ 

crd'l1.ed o.t ill natUl'ally toteeted oalves revealed 'hat ,he fm. ... 

gal elements were most eommoA11 seea in the eo~n1t1ed 1&ye~ of 

tM epidermis. Aeaol'dlq to Sellers do!l.. (19., t the derma­

t;opbytea haW the ettluty to ,"literate 1ft the keratlld.se4 

la,ers. !he observations meA. lntbe presElnt st. ss relaR48 
GI 

to the pre sence of the fund we.re in ftlreemeA' to tbe above 

authOl's. FUrther eVidenoe of 1I7oe11a an4 $pOnG in the tnfwl­

dlbUl_ •.• 1:, of the ball" dCi the hair tolUoles we"e NCOI'-

4e4 d'l8'1~ tbe pnnat stud,. lav"l1oll of theM struet ... 

with 1I10011a and 1p01'0S has been 4e~Qlb.4 in a SSJI11u ftlaDtle. 

by Mortimer (19.). Selle ... .Ii.l1. (1966) and Mina (19?1). 

lbe lavaUon 01 the MS.r .,t;$ Wl4 subnqueat 4owawar4 POWViI 
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of the f1m&1 resulted in the 1l'lVolvement of the bail' toll1-

oles and the deeper structures. 

parakeratosis, bJperkera'ln!aatlon and hlPerplasla 

of tbe epidermal ,layers wore due to tbe hyperactivit, as a 

result of tissue r~aot1ons against the infective materiels. 

SUCh observations have also beenmado by sellers ~&L. (1986) 

aDd Misra (197~). ~b.e lntlBlDfllatory reaotions COlD,!'! sed of 

infiltration of maoropbnges and lymphooytes with oooa.slonal 

eosinophile an4 microabscesses in the epidermal layers we" 
s1la11aJt to those observed by earlier wo:-kers. However, eaten-

81 va per1tol11eulsr lnt1ammatory ohanges observed 4ur1og the 

plPesent study 'tfeftJ 4ue to the iD.feotlon of the tollS-cles with 

the lnfeotive materials and subsequent'tl$stI.e l'eactlod 14 the 

neerb, '1 BelUe s. 

In the phsent exper1mentel investlgatlon, both 

eulture end clinioa.l material suspensions ot I. DED9Qsg 

were uood for establ1shlas lnfectloa ,1n oalves and we!'e to\tB4 

equaU, lPt'eotlVo. fhe t1.st sross lesions 'Ppesrec1 on. tbe . 

lath da, of postlnoculatloll. beoame distinct 08 S8th 4ay ad 

persisted ahout D1ne weekS. Sbe.loin (1945) observed~tha' 

lesi08S won tl1*8t seen on llitb 481 atI4 weN well establish. 

on 24th (lav of expeJlllmental inoculation. Accor41na to SeUers 
. . 

s..t 11- (1956) in f/ucpedllleatal mAmie.ion otl. VIIDS9'. 

leS{ORIJ \l.S\tal11 \)eeMe eyid.Dt at 14- al dars Ul4 p.r$lat.d. 

tor about 3- 4 IIOntbs. MCPherson 1(1989) rErOol'ded _a\ the 

6Jftste~e of -xr.el1.mcat&l ledUI 11. calves wea foIt 10- 17 

weeJls Wi ttl d evel'age 01 11 weeki. Hi ega (1971) repvtt4 
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that 1ft calves the leslou ~gaa 111*. 1- 2 weeICe o~ exper1-

mental inoculation and healed ott by 40tb day. Batura! spnad" 

from these experimentally infeoted calves to other bealtbt . 

calves OJ' seCOndary lesions 011 the inooulated oalt as !lave 

been observed by Hoerlein (l946) an.d Misra (1971) respe.t!:velT 

were not encouotered in the p.esent exper.tmental studtes. 

Bxperimlefttal ledoM pl'Oduce4 117 cl1uoal matenel suspeulon$ 

resembled. tbe _'val. n08woa lesions. rbis obseJIYatloa is 

atim!lar to that or O'BriEUl and sellers (1989). 

III the present study, 0140. cult .. of 1-
tailed to eatablSab tbe 1ateetlon 14 rabbit wb11e .xpe~a'al 

lesions wer. pl'o4't1ce4 1B rabbit by u$1D& diffeHnt a'raiDS of 

fresh oultUJtes of 1. VUQI9g. tbe expel'1me.'al leSloaa 

thus p~oduced 10 dlttereQt rabbits .ttl cUttehd strdAs of 

z.. !lEDGo..,. tol1owe4 a 51Idlar patt •• ",- r- market ItdCie1 

1~am_tor" phase was followed b, tbe tora.tloa of indurated 

erusts. rile led~DS Ilealed off b, asUl day. cox and Hoore 

(1968) observed 1abat the patten. ot developlleDC of ex.pe.wo­

tal i.doaa 1n I!abblts was oBl11ar to the patten ot develop-

_at of 08_81 :. ltutiOJlS 1a oe1"es but utnJral 

nnatlON ledoa vas ol'aNDlo 111 aatuH ad of 1oQ8~J' dUI'aC1oQ 

tIl •. n .B1el'ltnenta:l l~s1ons ira rabbits. fhe ,relent oblervetlOA 

apee. to 'bell' tiDftD81 al •• 

I' fiB i1'lterest'agto DOt. 'tllat 'Ilbbl ts .n "iM" 

oulGted wi til boltOloloUS - d1tteren' .'rala. of Z. BI" __ 
atter tnwi. nco ... , fIt_ expen-at&l 1. Idou of 1. 
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did Dot aoeept the ehalleDie. COX and l100re (1969) SUJS8S-. 

ted that "eovery trom infection With z.. DEnIS&!! resul.ted 

in an apparent !n1mUDity to reinfeotion not ollly With ~lo .. " 
o 

goul strain but also strains of different origia. ~bey wre 

of the opinion. 'bat the findiDgs of sel1e~s ,,:.u aJ,.. (1986) in 

respeot ot reporte4 resistance of cattle to reln.teotlon With 

1- liUtrlcgM 1011011108 reoovel', was in tbe line Vlth tbat; of 

rabbit. 

In the experimental a111mal s 1nooulste4 Wi til o\tl'ure 

suspension of 1. Url!ll9CuDJRl. the nature of the pl'eseo.ee of 

the OI'SaD1sws and tbe tissue reactions were more or less simi­

lal' except tbe intensit, of tbe leelons. file latlamraatorJ' 

reaotlons were less severe 1n experimental aD1mals as compareci 

to the oatuslly lAteeted anlmals. Dowever, the presellce of 

mleroabscesses ill tbe Gpldemal la7er as observed by IUs.a 

(1971) wore BOt observed 4urtas tbe preSent .t~. ftl6I NaSOD 

m~, be that the above author used. 'be inua4ermal aetb04 of 

inooulation whereas 111 the present stU:4' thelBOoulatloD rnetb04 

was mostly. by scant1ootlon.. AS "sa.4s to the pttl'holoaJ,oal 

aspeot. of'1. U r£l!8C!R in ".baits ao detail studies have .ea 
e 

matie so tar except COx ant Moore (1.·8). tbe,. a'ated. til., the 

mroella pd the spore. 1nV'a4e4 t;be shaft of the hall's au.4 _. 

tlilue reeGtiou we" verT ml14. In tbe p •• seDt ~t\lClJ' tbs 

nat .. 01 ,t.nvaGon of the tunsl and the tissue cbaJipa _" 

almo.t .lIdlar as 1Bd1catec1 above. 

Tb,e GpOn, of 1- ME'Se weN toUDd to ar'll"· 

ill dried ,,1da sop.phls ,l'enrvoc1 at 1'08 ttapeta'v. t<Ift .ore 
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thu 2 years. However, in the past MCPherson (1.919) COUld 

deMDstrate tbe sWVival ot the spores ot 1- !U'lUCOM 1ft 

the dark st room temperQt~e even after 4i- years. ~b.e alt14l 0 

scrapings used 1n the present investigation it also preserved 

for a longer period mal" able to demonstrate the exaot survival 

period ot the spore s of 1. ver£Uco§um. 

OVer tbe years a large D'WJJber of antittmaal druse 

aga1aat 1. v!l"ruopsum infeotion in ctittle have been formUlated 

and made available fo'/: olln1oal use but none of them aJ.'e pro­

ved to be ve." effective. In the present study onl,. tbrce 

ant1iuDgal agents viz. !h1bendole, ottolatan and oblorotcmn 

extract of curoR 19M! t. bave been seleoteeS by V1l"tue or 
tbelr mUked ia Vita antifungal actiVit, agunst lL. WlltO­

.. (Robluon!1!! •• 19641 HiRa, 11111). It was found the, 

there was no eV1d~nce of Sk1a tox.101ty by continuous applloa­

t10a of thAse ant1fUnaal agents on tbe Shaved skin of labora­

tory aD1mals (rabbi's ara.d 8uinea piSS) OWl' a period of tour 

m.ontb •• 

A lingle oslt With 24 experimental lesions proctucec1 

by application of eb1amFdoapOres end. hyphal SUspGfldods 01 

1- ",mBa Oft the 8cell1. okln was found suitable and. to 

proVide satlstacto17 teat oon41tlon for topioal eValuatloa of 

ant1m1Cotl0 ~en's. In the past a to~ drua poasesllng aat1~ 

ro1cotle aotlvity asdnst 1. VernO!!. nave been alselse' 

fiUOOefJstuU, in 8 .Wlltw way by McPherson (1969) 1n calves 

wltb fittl.tipl. expElr1Motal ledoft8 produOed by lntJ;ade,IMl 

1tl~6Ct10D tit $1»0 •• -:" $uapeBs1oM of 1- !emfJalll' ifho 3Upel-l04 
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rlty ot this t1Pe of biological evaluations under eontrol 

coad1 tioD for assessing toplctll ant1m1oot10 agents over the 

cll01cal trials on natural field infeotions of 1- xerrueolli 

bas been stressed by O'Brien and Sellers (1958) and McPbersoD 

(19&9). TheY bave been of similar opin1on tbat the variation 

in tbe duration of lesions in natural Cases on d1fferent 1041. 

v;1duals probably reflects the development of 1mmUQ1ty. rue 

variant together Wi th the unknown age of tbe 19 dona ad 

other uncontrolled and perhaps unknown factors 1asepa'rable 

from 011111cal trials on natural field 1Ilf'ec'tlolls,rendel's 

aS3essment of antimycotic elents by tbls means unsatisfactory. 

!be preaent oll!~oa1 trial was conducted With equal 

number of Batural oases of 1- ~!££ye9IYm in eaob group 1nolud­

ins tbe control poup malnto1ned 10. a s1m11ar enVironment. rhe 

tem oomplete cuge was useci wben the clinical lesions disappea­

red, the mle:eosooplcal and cultual examloa.tloD became !1eaat1ve 

for tbe orsans.sms. III acidltion to effecting Q o11n1oal oure. 

the ob3eot of ringworm therapy would be the elimination of 

tbe causative agent from the ,ldo and Its appendages, other­

wise the patient would remala &I poteAtlal souce of IDrectloa 

tor otheJ's. NDODg tbe topiom,l pJ'eparatloBS used lA tbts trJ.al 

thlbeatlole S per aent Ointment Wal found to bring about cl1D1-

cal eure 1n 9.1 days b, two ap,11oatlofts weekl,. Tbi$ 18 in. 

~IHeaeotwlth the tindill.1 ot NeWllU ~U'ld Platzer (leee) wllo 
. 

CGu14 bl'log about ol!nlo~l roe.,,,,,,, of tort, e1lb' calve. 

autter1q t"13 1- 'IrGII!- iRfeetloB w1 tb 10aal applioatlon . 
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days a.part. Howver, they have not DlGDtloDed whethep the 

causative agent (I. verrucom) was oompletely eUminate4 

from the patlents during tbis perlod. In the present stud'y 0 

'lldbenfiole 5 per cent broUght about oomplete cure 1n 14.5 

days. The duration between the olinical recover7 and tbe 

el1m1net1oD of oausative sgent WaS 5.4 days. This susses's 

that the drug should 'be applied about Ii week more eVenat'er 

the clln1cGll recovery in order to make the patlent cO&'.lJlletel.y 

free trom Infection. 

The therapeutic ett1oao), or two other De" ant1twl- . 

sal egents, D1tolatan and chloroform extract of gEoW lIas. 

,L.. t against 1. verruSRS!19 lDteot1on in calves was d.emollS'ra­

tea in tbis stu4y. They bnught about comPlete cure 1ft 11.8 

and 19.1 days respectively. Difola'au 1s e. lmOWft Qlrlcultural 

fungioide and now 1.t oan be used sat~17 111 veterinary mG41.clne 

1n view of its successful use Alainat Datural Infection of 

1- vel'rvcog. fhls bas stimulated the 14ea or sCI'een1ng more 

and more number ot agricUltural tuDglcldea tor their S\1l laW ... 

ll'r alainst 1. ~.Dc9sum intection In oattle. Cwcwnill& 18 

a. major constituent of 29!'eumA '2nD L. whioh Is l'epor'e4 to 

possess looa1 8S well as s,stemio ao.t1-1Dflammator, prope .. 'y. 
Tbe other fraotionates and essential 011 of gsS!IM laN' L. 

aAd the maJor constituGnt ctarOWdoahave alGO been rod .. 

possess antlbaoterial act'1Vl" (prasad and Sirai, 1966, srllDal 

d .11.. 1971). fhe proved JA liZ utlfUaCal aotl Y1 t, ot 
ChlOl'otoM .. trac' SEam!: 129a. L. (tUtWa, 1911) end lts 

present IllCCG.aful tberap@Qtl" use &laine)' cl1a1@al Oft; •• of 
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.1- verrMoM b.as suffioiently cGtabl1shed this commonly C 

available medielQal plant as a lood antifUngal~. Bence, 

this antifungal Property of gurcuma 10Ma L. 1s a nev add~ ... C> 

tlon to its pitarlQacclogioal properties along with its esta­

blisbed antibaoterial and a~t1-intlemmatory prope~t1es_ 

!blbendole (thiabendazole @ is rag per leg b047 weight 

daily) given OI'ally brought cliolcal reeoV'el'l of Il&Wral eases 

of 1.- "FDOOM 1n 1O.a days although cUltural e~aatioA 

became Msat! va in 15.6 da,s. 10 toxio sYmptoms were ob_~ved. 

during or after the treatment. Robinson.tl. Al. (1964) also 

reported tbat thiabendazole administered orally to a varlet, 

of aD1mal species ove. a 2 Jes.s period bad DO ad.erse effeot_ 

. Heuma.n and Platze. (1968) could not <letnOllstl'ate eve of 8 _tu.-

1'8.1 1. yemeSH lnfeoted calf by oral a4ud.Dlstltatlcm of tbia­

belldazo1e • 80 IilI per kg bod,. welgkt. Tb1s varlllblU'l' mar be 

due to the taet that the 4Jrug was screeaed 0017 1a a 81881e 

calf and. also It was not continued to~ a m1DiIJl\llJl Penod. rGsult. 

1111 in untlerdoS1og. fhe present qRemic use of tb1ben401e 18 

of value a9 tbe reaults es-e comparable to that ot stana d. 11-
(l964) who could O\1J'e rlag_a Ceses in dOis b, 11l~ra.tlftS 

tblabewialOle In \heu teed. The later authors -l'e of tbe 

opiDlOft tbat wileD. thiaben<l8zo1e 81 veil orell, is absorbed into 

the blood stream aDd interfeMs with tbe protein _'abo!1. 

of the ~us. fblben.dole is lep eonl1 tllNl g.lseohlvlA 

~ hence 1 'S s,stemic use !lldost 1. DEEM". latec'l." in 

cattle can be rec~ende4. 
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AS SUlge stod by Gupta (1967), tbe treatmen.t wi ttl 

QD1 of the drugs mentloaed above should be contiaued tOI! SOiDe 

dats more (3- 6 4ays) aRe. the ma@rosoopic ledona 41s.. 0 

appeal's_' The obVious reason 1$ that it tekes 3· 6 days for 

the lesions to be culturell,. ~gat1ve atter th~ maerosoople 

lesions have disappeared. !he topioal applicatiQn of drugs in 

an olntment form ma, ·not be convenient wen the ledoD.S are 

extensive and a large number of calves are affected at a time. 

In such instanoes oral administration ot ~b1bendole 1. advisable. 



~ AND OONCLUSIONS 

~ present study was uadertaken to evolve e better 

d1~stl0 proced'tlre to lows'118M tbe pathogeftlclty dA to 

tlnd out a SUitable ohemotberapeut1Q age.tCa) against 1.)!'!S~ 

29m 1ntectiOll in cattle. out of 4910 oattle exam1ae', 174 

oaMs (3.&4 per cent) showed the eUnioel lesions sqleat1ve 

of J,titacworm. 00 KGB examination. 146 skin scraplASs (8:3.90 

per CQftt) were positive tor tbe presence of fungal spores end . 
bJpbae. fhe cultural examination of the 174 samples ,lel4e4 

66 stl't4os of 1. yamlQM- No other ciermatopb7te s were 

encountered. 

Mioroscopic (ilxam1nat1on of KOR positive ald.n a.splnae 

reveal.ed the pl'eseace of large number of fUDlal spo.res meas_­

iAg 4 .. 10 microftS 111 diameter &Ild hJphae. EAdoeototbl'lX ad 

eft4cthrs.x hUr invasions_re' observed 111 M.U per ceQt eM 

6.48 per cent of KOH pout1ve ...,18$ nspecUvel,_ 

Cultural eDmloatiOB in four 41ftereat medi&. Vie. 

lalaov'$ud 'a dearose a8@. SabQurau4 'a dexvose qar With 0.6 

p~UI cent Lable18CO. SabouauCi's deld~"o_ asa. with tbiwo.e and 

bre1l\ hedt lAfWJlon 8saS" 1101de4 21, as, IlI1 aDd 61 1 .. 1atel. 

of 1- DEEHMe J'espectlvelr. S.UQ bea,,' latuslon aau' lave 

the maxJJ.rlwa _HI' of 1 Solation. (35.05 per cent). S1mui. '&De"" 

G\UJ 0" .ot brdn beart Infusion qu end hbowau4° $ 4exVo_ 
r, 

&181' wi'b thlamiM Is,Ve an lftCre81fJ4 AUmber of isolate. UlaB 

the Isolation. ude 1n 11141",4_1 Bed1,_ 
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ibe rate of gIlowtb of 1. DrmeO!J!l waS tOUild to 

be e~ely slow aQQ the colonies attaine4 a diameter or 
5- 18 mm afte.f' a fortnigbt. The colonies were t.U1\i.8l.1, befiPS" 

aad deeply folded or lobulated. ':fhe texture was moist ani 

glabrous @r powdery Or' velvety_ fhe surfaGe oolou ftS white, 

tan or yellow. Tbe . reverse colour ot the colony vas ~llow' 

or absent. Tbe eommoa mlcromorpbolol¥ revealed large Dumber 

of oblem1dospores and Irregular mycelia. ~.f&ero ... e.nd tUlvoco­

m41a were absent. 

l' was to\1Qd that eo per Gent straiDs of 1- xeEUM8D1 

had all absolute reqUirements of th1amlne an4 1aos1 tole ~be ren 

10 per cent requ1red tb1emlae a10M. 

Adult human hair was found to be pe.torate4 by tbe 

spores of 1- !SEUM!. cod ally w1tb1n U" 11 t'lQ7G Wlth ao. 

average of 14.4 4&,s. iho,aumber of pertora'1oAs on eaoh 

_'rand of hair "oneel from 6- 16. Nolle of the etl'aina pel't.a­

ted the cAttle, dog, goat aft4 h~b1' hairs. 

In a Gosbala the natural outbreak .f 1. !eE£!aSl!l18 

lDteGt10ll in calves ,e~s18ted for 0"" a 3 Jeer p~nod b, 
o 

aprea.ding mm one oalt to the other. Celvee Wlde. one "QIr 

of ale we.. round moM susceptible to 1- BIEW_ lDfeotloa 

tbaa 'he adults. Tbe lau14enoe of the d.laease vas Observe' 

alroWlti tbe rear 14th 8 high Incidence 10 the ral'" "ason 
(Ka1 to .lUIUS'), The co_em alte •• f lesloAS were" faeet 'I'OWli 

the e18l, ear. neck and devlep. the 1."00& .,e <=huacter1leeJ 

'1 the appearance of snaal1 nodules Padull, becordlll flat, 

. rotmdGd t .harp).,4eft.d o.Q.4 enlarged J.ft s1le. !he", were 



lust covered by scale" and later Witb heavy srepsh white 

asbestos-like crusts. lhe siae of lesloas w~re 1- 4 CJ5 in I!' 

diameter. LeslOlilS were found to persist ill iD41v!ciue.l oa,eli 
c> 

ter about tour months. SpontnDeOn8 recover, from the 1nteG-

t1on. rehsal to reintectlon after reoovery aDd trClIl$iJl1ssion 

of th~ infection from I'latural cases to tile healthy calves 

In llatU1'al cases Dl7cella s,d spores .z-e observei 

in d1ffeF~nt layers of the epidermis especially 1ft tbe corA!· 

fled layers and the infundibulum of tbe hair fol11cles. fhe 

tissue reaotions were mainly hyperkeratinization, byperplasla 

and degeneration ot the epidermal lQ,~ra. MonoAuclear cell 

infiltration, mioroabsoess6s 6n4 perivascular iftfl1tl'atlons 

were the chief lDf1.ammator1 changes. 

Oalves were suocessfull, 1ntecte4 with both culture 

ana c1101cal material suspenSlonm ot %_ armSU».- ttle flJ's' 

gross lesions 1A expert_atel calves appean4 011 16th to 17th 

4a1 of potJt1noou1atloQ~ wb1eb became dlst1Mt on 89th day aD4 

bealed ott by 1~ day. !be gross les10lla were obU'aotel'lsed 

I'll the presence of wb1te .J1alluler orusts. 
o 

Older cul'we of 1- D'USS'. lost Ita lDfeotlvl', 

to rabblt and bem cultuHs l#oCluced eJq)erwnt$l leSions 10. 

l'abb1's successfuUy. The experi_ntal 1.i1eM prod.uce" by 

d1fte~ent struns of Z. D£t'lcPM tn 41ttehnt ra~bl'. tol1o'\fJecl 

& similar paltern Vlz. the marked inflammatopy phale tel1 •• e4 

by the to~at1Gn ot 10 indurated orust. Rabbits ~eoove •• 4 from 
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exper1meatal lesions of I. Draoos. were resistant to 

reinfeotion witb either homololouS or dlfterent .'ralas 

of I. V!'£I09IU1D• 

The blstopatholoSleal ohanges of ~he experimental 

lesions were similar to that of tbe Datival lesions except 

that the lDflaauraatory res.ot10DS were less severe. In experl" 

mentally infected rabbits, ,be superfioial larer of tbe epi­

dermis 1nolud1q the shatt. of the beirs were lavade4 by spOl'ea 

and hyphae. Tbe tissue reactions we~e Degl1.1ble. 

Tbe in v112 tberapeutic efficacy of tblbendole 8 pe~ 

cent and 7 per cent, Mtolatan 3 'per cell' ellA ohloroton extra.' 

of stBEOU¥ ).0.11' t. 10 per cent aga1nst experimental 1. vam­

cSII! infection in a calf was assessed and tovlld etteo'lve. 

fbe toploal appl1cat1oA of !b1bGadole 6 per oeD', 
Dltolatan 3 per oent. chloroform extraot of gprm'91PlUl8 L. 

10 per cent o1ntment3 twice weekly Mel oral .OmSn1stJi_'loa 

of nlbondole (@ 68 III ot tblaben4azole per lei boct,. 'tfelpt 

4al11) effected complete are of oalva. with 1. VlrD.9l111 

Wee'ioA 1ft 14.6 J:. 3.7, 19.Fl .t. 5.4. 19.1 .t. 3.9 aad. 18.8 %. 
o 

a. a 401'S ttespeoUvel,. 
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