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ln caltlc kept under range conditions are known to occur 
deficiencies of phosphorus, magnesium, sodium, chlorinc, 
copper, cobalt, iodine, manganese, zinc and selenium. 
These may vary from severe deficiencies, with more 
or less characteristic disorders, to slight deficiencies with 

. non~~pecific symptoms, such as slow development, low 
fertihty, low body weight at slaughter and low milk 
yield. . 

Mineral deficiencies are confined to certain arcas. 
When they are severc they may be responsible for the 
general poverty which exists in these regions. Mild 
deficiencies may ~ls9 cause serious economic loss as 
they reduce the productivity of the animais and provide 
an obstacle to improvement of the cattle populntion 
over large areas. 

Diag_nosis_ of Diseases caused by ~.ineral Deficiencies in 
Cattle m1sed under Range Cond1t1011s • 

ln diagnosing mineral deficiencies, as in the diagnosis 
of ~ny di_sease, it .is necessary to study the different 
manifestations o.f the condition, so that conclusions may 
be drawn from all the available data. , 

In most of the more severe mineral deficiencies the 
history of the herd may give an indication of a specific 
def!ciency. ln some mineral deficiencies • clinical exami­
nat1on of the cattle reveals characteristic manifestations. 
Post-mortem examinations and histopathological studies 
also help in the establishment of the diagnosis. Phos­
phorus deficiency can be safely diagnosed by the very 
~ha_racteristic osteophagia, the severity of which may 
md1cate the degree o( the deficiency, and by the occur­
rence of Tickets and osteomalacia. Iodine deficiency can 
easily be diagnosed ·by the observation of endemic goitre 
in calves. The definitive diagnosis of the other mineral 
deficiencies has to be confirmed by. chemical analysis 
and experimcntation. Chemical determinations must bc 
dane on tissues and body fluids of animais from the 
region favolved. lnfonnation Ón the mineral leveis in 
soil and pasture are useful in aiding the investigation 
of mineral deficiencies in animais. Analyses of animal 
material will allow the direct idcntification of the cxist­
ing deflciencies with the use of relatively few samples. 
Tbe results of • pasture and soil analyses generally are 
not so easy to .intcrpret as there are many factors in 
the soil and in the pasture which may influence the 
assimilation of mineral elements by the plant and the 
animal. Beside this, in many regions the collection of 
representative pasture samples of material actually eaten 
by the animais is difficult or even impossible, and morc­
over the mineral content of pasture samples varies con­
siderably accordin_g to the growing stage of the plants . 
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Experimeats with mineral supplementati~n may sccm 
ti? be the easiest mcthod of diagnosing a mineral defi­
c1encr, but o~ten il fa difficult to conduct well pcrfonned 
expenments m cattle under range condítions, becatl<e 
of the many natural limitntions in dcficient arcas . 

~tudies .º" Mineral Deficiencles affecting Range Cattle 
111 Braz1! 

In Brazil, mineral deficicncies were suspectecl ns the 
cause of severa) dis~ases of unknown ctiology in cattle. 
ln n:iany of these_ d1sea_ses minera_) deficiency have been 
confumed. ln thtS rcv1ew the d1seases due to mineral 
deficiencies are · grouped together under the mineral 
involved. ln the etiology of some of the diseases there 
is more than one mineral involved. These conditions are 
includeq unde~ tlie mineral which -is responsible for 
the most consp1cuous symptoms observed in thnt diseases. 

For the ourpose of this review the results of chemical 
analyses_ of plant a~d soil. samples ~~de independently 
of stud1es of poss1ble mmeral def1c1ency diseases in 
cnttle are omitted, becnuse this isolated data is difficult 
to interpret. 

Phosp/10r11s Deficiency 

Gio_vi_ae ( 1_943) ma_de a clinicnl study of phósphorus 
def1c1ency m cattle m Minas Gerais. He concluded that 
phosphorus deficiency affected a grent nurnber of cattle 
m different areas, maínly in tbe northern central and 
w~stern regions of tl1is state. The more sev~rely affectecl 
ammals_ :vere ~ows :ifter the fust and second calving. 
Th~ climcal s1gi1s were depravcd appetije, manifestedJ ,t: 
mam~y . by osteophagia, . skel~tal defects ( "caranga" ), 
emaciabon, decreased nulk y1eld, temporary supression 
of oestrus, decreased fertility, and slow growtb of th{' 
calv_es. There was a significant decrease in serum inor­
gamc phosphorus levels. But calciüm levels were normal 
or slightly clecreased. Administration of phosphorus sup­
plements resulted -in a clinícal recovery. 

ln a supplementary paper Menicucci ( 1943) gave 
the results of phosphorus detenninations on blood samples 
( probably serum) from cattle in Minas Gerais. He 
considered 3 .5mg of inorganic P/l00ml of bloocl 
( serum) as a nonnar value, and found that only 39. 6 
per cent of the animais were nonual, nnd that all the 
otlier animais suffered from vnrying degrees of phos­
phorus deficiency. Unfortunntely the nuthor clid not 
glve informntion on the senson of the year when the 
blood samples were , taken, the proceclure of snmplinj!, 
or the age nnd sex of the animais sample<l. One hundred 
nnd forty-three soil nnnlyses were made and these showed 
a maxlmum vulue of 0.41 per cent (%) of P,O •. just 
traces ns a minimum vnlue, nnd n mean of O. 09% of 
P,O •. Bnsed on dutn obtnined from other countries sug. 
gesting tlmt phosphorus cleficiency occurs in cattle wheo 
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lhe soil vnlucs nrc bclow O. 27% of 1'10, , nnd that thcrc 
is 110 such clcficicncy whcn the valucs are above O. 55% 
of P,O, , hc concludcd thal phosphorus dcficiency pro­
bably occnrs in mosl of lhe caule population ln Minas 
Cernis. 

Villnrcs nml Silva ( 1050 ), bctwccn 1951 to 1953, 
dctom1inccl lhe inorgnnie phosphorus • contcnt of wholc 
blood from 37 Cuzcrn cows hcld on ~nmgc con­
clitions nl tho FnzcJ!cln Experimental de Criaçiío, Ser­
tiioz.inho, São Paulo. Thc nverngc inorgnnlo lhosphorus 
contcnl was 4. 17 ( ± l. 56) mg per 100 m of blood 
( 694 annl)'SCS} . This nnnual nverage is nlmost nt lhe 
lowcr limil of lhe normal physiological vorintion. The 
inorganic phosphoms conlcnt var:ie<l cluring thc )'Car 
anel clc11rly showed a rhytlnnicnl curve which hael a 
nonnnl scgmcnt with nn avcra~e of 5 . 19 ( ± 1. 41} mg 
and a clcficicnl sc,gment with nn avcrngc of 3. 30 
( ± 1. 05} mg. The l. 89 ( ± O. 54} mg clifferoncc bet­
wccn thcse means is highlr significnnt nnd inilicates a 
pcriodic phosphorus dcficicncy. 111e pho~1>horus dcfi­
cicnt perioel corrcsponcled lo lhe dry scason nnd the 
pcrioel of nclcquatc phosphorns to tbc wet season. 
Laclntiog cows hnd phosphoms clcficicncy both in thc 
clry and rnlny sensons, with blood vnluc.~ of 2. 58 
( ± O. 89} anel 3 . 30 ( ± 1. 03) m,g of inorhranic phos­
phorus, but nt the cncl of lactation phosphorus leveis 
nipiclly rose to nonnnl. The non-milldng cows were 
deficient only during the dry season. 

Baucr e/ ui. ( 1964), stuclying a discnsc of cattlc with 
ncuronrnscular sigos in the county of Vitória do Palmar, 
Rio Crnnclc elo Sul - which may he botulism according 
to thc <l<'scription given - performcel pho~'J)homs ana­
lyscs on blood scrum, and coppcr anel cohalt cletcrrni­
nalions on ·liver- snmplc,of eattie- from this- region. ·AJI 
phosphorus values were low; of lhe 40 samplcs annlysed, 
77.51 had valucs below 4.0mg of inorganie P/1001111 
of hlooel sernm. From si.x liver samplcs analysed, four 
wcre deficlent or marginnlly defioicnt for copper anel 
three marginally dcficicnl for cobalt. 

Gnmert nocl Santiago ( 1969) studied the influence 
o.f supplemcnlal bone 111eal 011· the fcrtility in bcef cnttle 
in Rio Grande do Sul. The test was perfonned ou 7,590 
l,cifcrs :md cows grnzioo: on pnsture. A total of 2,511 
contiol aniurn Is rcccivcd only salt in addition lo .pasturc. 
An increasc in tl1c couception rate was notccl, especially 
in lactating cows. ln the control group only 25 . 6% of 
the lactnting cows conceivecl, wbereas 33. 4% of ali cows 
suckling a .calf becnn1e pregnant after n small addition 
of bonc menl and 47. 3% after a largcr amount. Non­
lactating unimals showecl an improvement of 6. 0% in 
fcrtility whcn thc proportion of bone mcal wns more 
than 50:1: -ln tlw bonc mcal-salt mfxh1rc. It was not 
possiblc to dcmonstrnte any influence of the bonc mcnl 
on lhe fcrtility of thc hcUcrs. 

Tokarnia cl í1/. '( 1970a) stuclied a disease of cnttlc 
which occurs ln thc "chapadas" or "agreste" ( ccrrraclo) 
rcgions of Piauí, in northenstern Brnzil. The clinical 
sigos of thc cliseasc nre shmted growth, rough ha!rconl, 
low carcass wc!ght at slnughter, reduccd calf production, 
low milk )'icld, n wenk nnd deformed skelcton as en­
largcd joints, lorclosis n1ícl frequent bonc fraeturcs; the 
un!mals show_ osleqphugín whfch causes cliokiug of thc 
mouth anel tlmrnL "Enlrcvn" is the popnlnr tcrm for 
the most scwrc fom1 of thc disense, ln which lhe 
skclctal lcsioos nrc so pronouncccl that tll(l unimnl has 
a stiff guit, The muin post-mortem flndings wcre softcn­
lng of boncs, which could he brokcn 111orn cnsil~• 1111111 
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normal boncs and somctimcs coulcl cv1·11 hc cut with 
o knlfc . On histologkal e:mminntion rickcts and ostco­
mnlacin werc dingnosccl . Calciurn an.1lysrs on blood 
scrum from 51 bovincs wcre normnl . The inorganic 
phosphorus valucs were low. Twenty five hovincs had 
lcss thnn 4 . O mg inorganíc P/100 mi of hlood serum, 
in 14 othcrs, Lhe phosphonis valucs wcrc betwccn 11. O 
nnd 5. O mg, anel in only 12 animais wcre thc valueJ 
abovc 5 . 0 mg. The hlood samples wcrc takcn in March, 
cluring the rniny scnson whcn therc wns plcnty of grcen 
pastiuc. Dnsed on thc hístory, t]l(l <·linicnl pícture, post­
mortem findings, histopathological chan,gcs anel inorganic 
1>hosphonL~ determinatfons on the blood serum, a 
di.1gnosís of phosphoms dcficiency was made. Secondarily 
to phosphorus defici~ncy, thcre is the occurrc:nce of 
cpizootio botulism ( Toknraia et ai. 1970h). ln acldition 
copper deficiency was nlso fonnd in this region; From 
26 liver snrnplcs collccted from cattle and shcep Jt wns 
founel tlrnt 9 wcre deficicnt • anel 8 marginnlly cleficlent 
in coppcr, whilst only one marginally deficient cobalt 
vnlucs wns found (Tokamia et ai. 1971) . 

Clínica! fictures of severe phosphorus defíciency with 
pronounccc ostcopbagia were observcel jn western and 
southem Minas Gerais (1'-legale 1949a, b), .in the "fron­
teira" and "serra" orcas of Rio Grnncle cio Sul (Santos 
& Pereira Neto 1963, and pcrsonal observations ), on 
thc "chapadas" of Maranhão anel norlhem Coi:ís, on 
tho "campos altos" of Marnj6 Island, on the "l:ivrndos' ' 
of tl1c Roraima Tcrritory, on the sandy soils of lhe 
castern pnntanal and in ccrtain otlier :irens in southern 
;\fato Grosso ( pcrsonal obscrvntions). ln southern Marn­
nlifio and northcm Goiás secondnry epizootic botnlism 
was diagnosccl, anel in somc_-of- the southem Mato Grosso 
nreas thc clisc.ise-als(L appcars to occur ( pcrsoo:il ob~er-_ 
vatíons ). 

' . 
Dayrel,I ct ai. ( 1973) stucliecl )'oung maio cattle kept 

uncler range conelilions in four • cerrado" arens of Bra­
sília ( Sobraclinho, Plnnaltina, Fom1osn and Luziânia) 
for n pcriocl of 14 to 21 months . Serum inorganic phos­
phorus values were dctem1ined at monthly intervals 
cluring lhis pcriod. Analyscs of phosphorus leveis io 
i:;rass snmplcs of ,\lcllinis mi1111tiflora, Hy11arrlic11.ia n1/a 
and Aristicla sp., :incl soil analyses were also carried out. 
Thc results of thc scrum inorganic phosphorus esti­
malions from cattlc in tl1c areas of Sobrnclinho :md Pla­
noltina were in agrcement with the hcrcl histories, which 
indicatcel thnt lhe Sobmdinho aren was not deficient. 
in phosph~rus. But the Plnnaltina arca was deficient. 
ln the nrcas of Formosa (llld Luzíàni:I, the serum 
lnorganic phosphorus leveis wcrc intermcdinte, and were 
in ngrccmcnl with tl1e herd histories, which indii:atcd 
a • modernte phosphorus cleficiency. Therc wns n 
sígniflcant correlation betwcen the phosphonL~ vnlnes 
in thc bloocl sernm anel thc vnlues of the threc gras.s 
spccies wilh lhe cxception of the :uea where therc 
was the most scvcrc phosphorus. deficiency. Thcre was 

• ·· ln lhe pnpers publi>hed by Tulr.1Lrull\ nnd co•wurlo:er, lhe 
lollowini: crilorin, bU>cd on tinta fuund in tbt liloraturc ( T<>­
karn:n ,., nl. 1068), wn, nduph•d in thu inkrprdatioo nf 1104· 
1)'11cnl dntn of tiver CUJ>l'<" uml cobnlt , ·11lucs. Lh·er copper 
vnluos lrom O. to. 50 pnrts . ol the elont<·nt l)<'r million ( ppn,) 
of dry mntter uulm,lc J,,J1c1enc>·, lrom 50 to 100 1111m mari1lnal 
dcllclency, nod nbo"~ 100 1,pm adcquntu co111~r in rottle DD '.I 
>hc~1> of . ull •~~,. L1ver cobtJII ,·ntu,-s bclnw O. 05 PI"'' lndicutc 
d,•f1clcnc), from O. OS to O. 12 ppm muri:inal ddkil-ncy and 
nliovu O. 12 v1nn ndcqunt~ coball in c,\ltlf.", O monlhs aod 'otdtr, 
um\ ln s_hec11, 3 months nntl oltlrr, bclow 0 . 06 1,pru indicai• 
def1dtllc), from O. 06 tu O. 10 t>1nn mnr11!nJ1l dtficlcncy, anJ 
nt.,n,·" O. 10 1>1>111 od"1unl1• l'OMlt. 
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a correlation l!etween tl1c phnsphorm v:tl11 s of the soil 
and the yearly average serum i11orga11ic phosphonis 
valuc of the cattle from aU fonr arcas. No comilalion 
was found behveen tlie rainfall and inorganic phosphorus 
leveis .in the blood serum in phosphorus cleficienl nreas, 
but _in areas where there was not a phosphorns deficicncy 
there was a dose correlation between increasecl rninfall 
and increased ú1organic phosphorus m the blood st:rum. 

lodine Def,iciency 

Mcgale ( 1949b) described cases of congenital goilre 
in calves, in westem and southern Minas Gerais. Histo­
pathological examinations revealed a diffusc parcnchy­
matous goitre. The administration of mineral mi.'l:tures 
conlaining iodinc to tl1e cows prevenled the birth of 
goitrous calves. Calves trealed with i:>dine recovered . 

Iodine clcficiency in cattle was also cliagnosecl on 
obsen•ation of goitre in newborn calves in many arcas 
of central and southcm Mato Grosso ( personal obser­
valions). 

Cobalt Deficicncy 

C1rrca ( 1955, 1957) sh1clied a disease in cattle with 
t:hc popular names "peste de secar", "sablose", "mal 
da areia", "mal das cabeceiras" and "mal do colete", 
in the State of São Paulo. It was characterised by 
Jack of appetite, slow and progressive loss of condition, 
cachexia, lethargy, pica, anaemia, long and rough hair­
coat, elec:rcascel milk yield and low fertility. It occius 
more frequently from Deccmher to • May, i.e., during 
the rainy season. Liver samples from 22 healthy cattle 
from an arca consielered to bc sufficient in minerais 
anel from 20 sick cattlc from a dcficicnt area, were 
analysed for cobalt and copper. ln the healtl1y animais 
the averagc valuc for cobalt was 0.201 (± 0.016) and 
for copper 198. 24 ( ± 23, 72) pnrts per million of dry 
matlcr, ln t:hc sic:k animais thc avcragc value for oobalt 
was O .058 ( ± O. 000) and for coppcr 175 .00 ( ± 24. 07) 
ppm. The cobalt values of lhe sick animais indicatecl 
cobalt dcficieucy. Analyses of pasture and soil samples 
confirrncd thc coba.lt defic:iency. ln pasture samples 
from arcas whcre the disease does not occur averagc 
leveis of CX)balt wcre O. 334 ( ± O. 030) and of copper 
14 .36 (± 0.96) ppm of dry maller, whcrcas in samples 
from arcas where thc discase occurs, the valucs werc 
0.046 (± 0.005) and 14.23 (± 2.23} respcctivcly. 
Soil samples gavc avcragc values of 20. 37 ( ± 3. 10) 
and 22. 77 ( ± 2. 98) ppm of elry mattcr for cobalt 
anel coppcr respcctlvely in arcas where the discase does 
not occur, whcreas ln areas whcre it oc:c:urs the valucs 
wcrc 0 .797 (± 0.246) anel 18.25 (± 1.05) ppm. 

"Mal do fastio", a dlwase of cnttlc which occ:urs 
in thc sugar canc plnntation arca of the Serra dn 
lbiapaha, ln Ccnró, was studied (Tokarniu et ai. 1961, 
1008). Evcry )'car eluring the rniny seuson ali thc caule 
are tnkcn lo lhe lower "sertão" nren, and are taken 
hack to tJ1e Serra only nl the bcginning of the dry 
5C:l&Són. lf thls iJ not clone, the animais are affeotcd 
hy "mal do fostb" , This happcned ln 1958, whcn 
bi,causc of 11Cvcre droilj(hl ln ali northcastern Brazil, 
1<11d Npcdr1lly ln thc 'scrtilo'', very fow cattle coul<l 
bo movcd clown from the Serra. Five sick an<l tlircc 
lu·~llll)' Anhn:ih wlikh lrnd hocn in tho rcgiun for 

ll\'er a ycar, wcrc c:1:nmincd. The signs of tl1c discns c: 
Wt' ro Jack of appctitc, rough bocly hair cont, dry faeccs, 
loss o( condition, nnaemia and fiaally deatl1. Post-mortem 
examinalions and histopnthobgical stuelies rcvealcd 
lipoidosis of tl1c liver and hacmosielerosis of tJie splecn 
and kielney, Livcr cobalt valucs of four aninrnls wilh 
"mal cio fastio" were <lcficient, aud in a fifth mar­
ginnlly cleficicnt. Livcr coppcr w:L~ dcficicnt in onc .. oí 
thcm, anel mar,ginally eleficient in hvo othcrs, and normal 
in lwo. ln two of thc thrcc healthy animais liver cobnlt 
was deficicnt nncl in one therc was n mnrginally dcfi­
cient coppcr value. It was concludecl from thc history, 
clinical picture, post-mortcm nuel histopathologic:al finel­
ings anel from liver aoalyscs, thnt "mal do fastio" is 
a discase primarily due to cobalt cleficienc:y anel that 
there is also coppcr dcficency. 

A cattle disease causing mortality in thc forest area 
of the rcgion of !lfacap:í, in Amap,í, was stuclieel and 
thc main charncteristics of the diseasecl anú11als werc 
lheir poor condition and Jack of appelite (Toknrnia 
ct ai. 1971). Li ver cobalt values wcre deficient in one 
anel marginally cleficicnt in four animais, liver copper 
values wcrc cleficicnt in thrce, marginnlly deficient in 
two and nomial in onc animal. It wns coocluded that 
thcre is a combined cobalt and copper deficicncy. 

Tokarnin ct ai. ( 1971} stuelied a chronic clisease of 
c:atllc, which occurs north of the Doce river, in Espírito 
Santo, anel which is callccl "toque" or "toca". Thc 
clisease is obscrvecl when m1imals stay for a pcriod 
longcr than 60 to 180 clays on certnin pastures. Sick 
animais isolate themselves from the rest of the herd, 
are apathetic, show l[!ss of appetite, rough haircont, dry 
faeces, anel tl1ey loose body condílion. H thc animals 
are not movecl from this paslurc, they will die; but 
if thcy are laken to a pasturc where the clisease does 
not occur, the animais will ree:>ver quickly. Clinicnl 
exnmination of three bovines affected by "toque" re­
vealed poor condit,:ion and rough haircoat. At post­
mortcru anel histopathological cxnminntions liver lipoi­
dosis was fottnd in one animal. Cobnlt vnlues in liver 
snmples from two animais were dcflcient anel mnrginally 
cleficient in a third; ropper values were normal. ln 
four animais from the same region, not nffected by 
"toque", the livcr cobnlt values wcre deficient in one 
and marginally clcficient in a second; copper values 
wcre only marginally deficient in one animal It was 
c:oncluded that "toque" ar "toca" is a clisensc primnrily 
causcd I))' cobalt deficicncy. 

Cop11er De/iclencu 

Tokarniu ct til. ( 1960, 1008) invcsti,.:utrcl lhe rnuse of 
a poor condition of cnttle, and spccificnlly of n <li.case 
calleel "ronca" ( ronriug <liscase), in thc Pnrm,íba (h•lt11, 
in Piaui and Mnrnnhíio. Thc unlmnls wcrc 1111dcmo11rislu·cl 
and hael rou~h nn<l often scarce bnd)• huircout, which 
in some unimals scemcd blencl11i<l. Most ol the nni1nals 
were casily cxcitahle, mnny had di11rrhot-a whkh was 
ncithcr duc lo lush paslure i:rnwth nt lhe b1•,gi11uio1,: 
of lhu rainy season or to worm inkstaUun. The a11inu1I, 
wilb "ront1t" bad ln 1,1<l<lition II noiS)' rnsplr ,tion, shuilur 
to ro11ring. A nonn3cyUc nml hn)lichromk un11t:miu w 1s 
fouod in hoth skk nml up\l-'lrtntly lwallhy 11nin1:1k 
Post-mortem cxnmiontion$ 11111 hi ·top 1tholugicul stu<lil',, 
rcveulcd lrnernosiderosi~ ln ,1 ... liHn ui ull 1111111111l~ wilh 
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"ronca" nn<I ln lho . plrt• n nn rl lymph notlt'• of l'l'lml 
of thcni. ln n1olmnl~ no( uffe 1,,,J l,y "runcu' • hnemo­
~lderosls of tl, c ~pkcn :in<l ly111pi 1 " •: ,·~ wo~ mre an<l 
w:u not sccn ln lhe livcr. Livcr coppc .- v11 (11 e., werr 
dcficicnt ln tlirce nnimrw wlth "ronco" on<l ín five 
otlicn not nffected l,y "roncn" from whlch livcr .,nm­
plcs wcrc collcctcd. LiYer cobnlt voh,es were nonnal 
with lhe exccption of one whích wo, ITllll'ginnlly <lefl­
clcnl li wns conclu<lc<l thnt therc was n copper defl­
clcucy ln lhe P11malbn <lch11, but the simultnnéOos 
occurrcncc of othcr <leficlencie, or facton couW not 
bc c:rcludcd, cspecinJly as no explnm1tion couJ<l be found 
for tl,c m11rlng. 

AJ.IAZONAS 
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NP3r the c:onst of Pi ui. on .iirtt:fy 
11 dí.fease! ln newbom o t y1111nJ( mb, • b h 
known :u " c:Uicho'" (Tobrni: d 11', f , 1 ). 
lnroor<lúiltfnn of ~ fümf qunr • r:t li tfi-, • t • • 
lcrb tlc icymptom . ln JeVcre Q , p1u pk-th i.. ofJWJ ir"d, 
1'hc <li e· & nõn-felmlt!, the 11pf)é.t 1. 
and lhe condltion may be t.ith. r cn~ o, c-Ji-wnic'. 
of lhe aff'tc:' ted I mbt <li.e. fo nlne ' t. põ,1-­
e:raminatíom t tJY kd oo llboortru1 lille bút hi!~- nt.l»­
loitJcat 1t11d~ revealed dcmyl'Uruttion of ~ spin., COf 

Cop-pn deferminalionJ on tiver ,umpb tt-vraled dm,. 
clen~ valll6 in ali nim animãh, w~ robtdt ~ , 
were norma l. lt WaJ· concluded thut ~<' d,o .. is idm-

Fie. 1. Cubalt (Co), copper (Cu), iod/1111 (1) a11d p/w,phanu (P) Ckficúmcw (n '"'nt Í!II a 
not con/im1ed n,balt de/iclancy ( CO?) . • 

l'.,,q, 011,0,,• i;. bnu., Sb. Vn ., 8 (Supl.) : 1-8. 1913 
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tical to "cnzoolic ataxia ·• , a discnsc nssociatcd with 
coppcr dcficicncy, dcscribcd in other countries. 

Sutmollcr cl ai. ( 1966) found low lh·cr copper valucs 
in cattle from the l>fora\·6 Island, tl1e coast of Amapá 
Tenitory and tlic low- ands of lhe Lower Amnzon 
Rcgion. 

Nine of tcn livcr samplcs collected from cattlc on 
tbc Maraj6 lsland, Par.í, had dcíieienl values for coppcr. 
Cob:ilt valncs werc ali nomml. (Tokamia ct ai. 1968. ) 

ln the coaslnl arca of tl1e northcm part of the Statc 
of Rio de Janeiro, thc samc roaring discase of cattle 
as occurs in thc Parnaíba delta, is obscrved. Th'c clinicnl 
dal:I, post-mortem and histopatl1ological findings are 
idcntical. ln hvo animais affectcd by tl1c diseasc thc 
livcr copper valucs wcrc deficient, and in onc of thcm 
a dcficient cobalt valuc wns also found. Another bovinc, 
not affccted by lhe discasc, and one shcep from that 
arca also bad dcficicnt coppcr valucs. (Toknrnia et ai. 
19íl.) 

lt was thought tliat thc cattlc should bc in bcttcr 
condition in tl1c soutl1cm part of thc Statc of Rio de 
Janeiro tJ13n tl1ey actually wcre, so t1 mineral dcficicncy 
was suspcctcd. Sevcn dcficicnt and scvcn mnrginally 
dcficicnt livcr coppcr valucs out of a total of 35 :mi­
mals c.xamincd wcrc obtnincd; as for cobalt tl1cre wcrc 
only tl1rcc marginally dcficicnt valucs (Tokamia ct al. 
19í~·~t}'\.2/> t"'-

ln~anta Catarina, Tokarnia ct ol. ( 1971) found dcfi­
cicnt coppcr valucs in 12 of 14 bovincs cxnrnincd. Thc 
cobalt valucs wcre ali normal. Thcsc animais wcrc from 
higher arcas behvccn tl1c Serra do Mar and the Atlantic 
coast. Hcrc, "cnzootic hacmaturia" and carcinomas of 
thc upper digcstive tract of cattlc are prevalent and 
ovcrshadow ali othcr problcms (Tokamia cl ai. 1969) . 
lo soutl1cm Santa Catarina bctwecn tl1e Serra do Mar 
and tl1e Atlantic, wcrc there is no "cnzootic haem.'\­
turia" but wbere cases of carcinomas of thc uppcr 
digcstive tract occur, thcre is a discase ch:uactcrizcd 
by loss of condition and wcakness .Two animais exa­
mined were cachetic nnd anaemic. Liver coppcr valucs 
were dcficicnt in botli, whercas tl1e cobalt values werc 
normal. ln nnotl1er animal, an appnrently healtl1y sheep, 
tlic li\•cr coppcr value was dcficicnt, and in hvo bovines, 
onc was mnrginally dcficient and thc otl1er normal. Li\•cr 
cobalt valucs wcrc normal with the cxccption of one 
which was marginally dcficient. 

ln tl1c region of Rondonópolis, ln central Mato Grosso, 
thcre is a chronic discasc caJled "cara inchada". lt 
affccts up to 50 per ccnt of tlic calves around wcnning 
tirne nnd mineral deíiciency was tJ1ought to be thc 
cause. TI1cre were periodontal lcsions, particularly ln 
tl1c premolar regions. Liver coppcr vnlucs from six 
nffcctcd calves werc deficicnt, whereas cobalt values 
werc nom1al. The cause of the disease, nnd thc role of 
coppcr deJiclent-y in its patl,ogencsis are unJcnowf!. 
(Tokamia ct al. 1971). 

Sotllum ond Cl1lorinc De/ lclcnclcs 

lmal ct ai. (1065/66) did not observe any signiflcant 
dlfforenc..-c ln growtl1 rate bctwcen cight hclfers wlth 
acc..-eu to illlt rnpplcmcntalion and cight otl1ers witl1out 
tlw supplcmcnt during 851 days on Pannlcum ma:rlmum 
pasture ut tJ1c Erpcrlmcnt.il Stntlon ln Sertiíozlnho, Siío 
l'aulo. 

ÜJSCUSSION 

From thc exfsting studics on diseascs mused by 
mincrnl dcficiencies in cattle in Brazil ( Fig. 1), one 
can concludc thnt mineral clcficicncics are important in 
this country. 

Phosphoms deficicncy is cerlaln)y thc most importnnt 
minem( dcficicncy of_ cattle in Brazil. ln addition to 
tl1c arcas whcrc pronounccd phosphorus dcficicncy has 
bccn dingnoscd, tl1crc probably occurs in )argc paris of 
Brazil a scnsonnl phosphorus deficicncy, as studicd by 
Villarcs and Silva ( 1956) in Scrtãozinho, São Paulo. 

Cobalt dcficiency sccms to come second in importance. 
Discascs callcd "toque" or "toca", which have tl1c sarne 
or similar history ns a condition with the samc namcs 
identificd as cobalt deficiency in northcm Espírito Santo 
(Tokamia ct ai. 1971), occur in other regions of Brnzil; 
so in tl1e São Francisco rivcr vallcy in wcstem Bahin 
( Macedo 1952), in thc Uruçuí and Gurguéia rivcr vallcys 
in southeastcm Piauí ( Iglesias 1951) and in tl1c "cha­
pada" rcgions of Maranhão (Tokarnia et al. 1968). 
Thcre is also an indicntion of cobalt dcficicncy ln thc 
Bragança rcgion in Pará (Soares 1963), and in severa) 
arcas of central and southcrn Mato Gros30 ( pcrsonal 
observations). • 

Coppcr dcficiency seems also to bc quite common, 
but tl1e prcscncc of tl1is mineral cleficiency cannot be 
asccrtained from discase histories and by the collection 
of clínica) data. Copper deficiency in cattle is less cha­
ractcristic thnn the otl1cr mineral deficiencics mentioned 
abovc and ·1t can bc scen from tliis review tl1at it some­
timcs occurs associatcd wit.h othcr deficicncies which 
dominate thc clinical and patbological picturc of coppcr 
dcficicncy. 

Iodine dcficiency in cattlc has been observed only in 
Minas Gerais and Mato Grosso. 

As yct therc are no data on the occurrence of defi­
cicncies of sodium, chlorinc, magncsium, mnnganese, zinc 
and selcnium in cattle in BrllZil. 
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