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CONSEQUENCES OF IODINE DEFICIENCY IN CATTLE
IN SOME REGIONS OF THE CZECH REPUBLIC*
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The contribution presents the data on prevalence of clinical symptoms of
iodine withdrawal in calves according to the occurrence of goitre. Diagnostics
was based on clinical picture, postmortal and laboratory findings. Among
1 355 calves examined during nine years on farms in eight districts of south-
-western part of the Czech Republic the disorder of the thyroid gland has been
detected in 404 individuals, 1-21 days old. Frequency of findings varied in
different herd. Extreme weight of strumose thyroid gland (720 g) corresponds
to 70-fold of normal thyroid glands in calves of the same age. Enlarged thyroid
gland induced complications during parturition, after birth caused dyspnoe by
pressure on the larynx and trachea, leading to exitus in first hours of life, made
difficult intake of liquids and feeds. Circulatory apparatus showed arrhythmia,
instability of heart rate, congestion in the region of arteriae carotis and venae
cavae inferior. In ten cases local partial baldness on buttock, thighs and near
muzzle. Generalized congenital loss of hair found in two individuals together
with bulging of frontal part of neocranium. lodine concentration in milk of
dairy cows with occurrence of goitre ranged from 10 to 30.8 ug.l_1 and testities
the deficient iodine intake in cows during pregnancy. These levels are signifi-
cantly lower compared with iodine content in milk of cows without finding of
goitre in their progeny (on average 40 ug.lﬁl). Origin of iodopenia with sub-
Sequent morbidity is presented in connection with the administration of con-
Centrates and cereal meals of exclusively local provenance without enrichment
by iodine. Todine withdrawal was deepened by higher contents of nitrates in
feeds and potable water and presence of plants of the cabbage family in feed
Tations. Successful therapy and metaphylaxis by preparations containing iodine
(potassium iodatum, Lugol’s solution, Intrajodin) confirmed these conclusions.

dairy cow; milk; calves; thyroid gland; pathology; goitre; diagnostics; therapy
\
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INTRODUCTION

The greater part of the Czech Republic is a traditional place with defi.
ciency of iodine and with subsequent endemic occurrence of diseases from
iodine deficiency. This situation is related to some regions of the Cesko-
moravska Highlands, Sumava Mountains and Jizerské Mountains (Podo-
ba, Langer, 1993). Following the whole-area survey of the population of
40 to 50 old humans, Silink and his colleagues proposed and materialized in
the CR enrichment of edible salt for consumers by potassium iodide which
led to fundamental improvement. Recently, clinical endocrinologists have
been finding that occurrence of manifestations of iodine deficiency is increas-
ing again (Hnikovd, 1995). In this association, there are important data
that during their origin and development along with primary iodopoenia,
based on some peculiarities of iodine circulation, factors deteriorating iodine
utilization in the body are applied (Starka, 1995). This antithyreoid effect
is typical for some pharmaceuticals (derivatives of thiouracil, of natural sub-
stances these are aglycons of thioglycosinolates and cyanogenic glycosides,
flavonids and humic substances. Of contaminating substances, strumigenic
effects have been recorded particularly for polychlorinated biphenyls, poly-
cyclic aromatic hydrocarbons (benzpyrene etc.), insecticides (DDT), pesti-
cides (paration etc.) and not last also PVC (Langer, 1993).

Current knowledge show that consequences of iodine deficiency are much
wider that it has been predicted earlier. Though most frequent thyreopathy of
this origin is goitre, iodine deficiency has negative impact on infant and
neonatal mortality, fertility and physical and psychic qualities of afflicted
population (Zamrazil, 1995).

The interest of agricultural scientific branches in these problems is induced
by identical consequences in which result from insufficient saturation of
iodine in livestock. Veterinary and other institutions point out as original
subclinical symptoms (disorders of fertility, reduced growth, production, re-
sistance), as the reduction of iodine content in milk and urine of dairy cows
(Groppel etal. 1986a, b; Herzig etal., 1996a, b) as well as the occur-
rence of goitre in new-born kids (Korber et al., 1985; Girtler et al,
1989; Anke, 1995).

News on occurrence of goitre in domestic ruminants in the Czech Republic
are recent (Cada, 1988; Hum 1,1992; Kursa etal, 1992, 1994). Related
information from Slovakia have been reported by Bires et al. (1993, 19962
b). Topical problem in some regions in recent time has become goitre ©
calves (Cada, 1988; Kroupova etal, 1991). The presented study gives
data on prevalence of disorder in calves during the years 1988 to 1997 10
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gome reglons of southern and western Bohemia and knowledee of diagnostic
of disease g lagnostic
aspects S€aASC.

MATERIAL AND METHOD

The studly.w concemrat.cd on analysis of health situation in selected locali-
ties. Consu t'lng examinations were accomplished on impulse given by vet

. = - ~ s Q - ~ L © i
erinary service and spontaneous concern of breeders to help to solve this
pI‘Oblem‘ k S

Prevalgnie apalysw 1s a result of studies done particularly in southern and

el = ~ o =Y 11 ~ 1 ( ) :
western loiunld. They were directed to pathophysiological and pathomor-
phological consequences and manifestations of iodopoenia and to definitio
of syndrome of iodine deficiency in cattle. "

Extrgordlg{xry atte.npon ‘has‘becn paid to palpation of the thyroid gland of
C‘alv?s, in w 1.ch positive finding is first signal of goitre occurrcnccuChg y
fication criteria for palpation findings are characteri i Simultn.
B g . : gs are characterized in Tab. I. Simulta-

, dissections ¢ ¢ i i
ons of dead, or slaughtered animals were done.

I Classification of palpation changes in thyroid gland of calves

Degree
G 5 ion findi
roup | S Palpation finding
N .
0 thyroid gland almost non-palpable
7 + - 01 1
g thyroid gland is palpable, both lobes are distinguished
i gland is palpable, slightly enlarged, of size 3 x 2.5 x [ cm
i ++ and is
gland is palpable, enlarged, of size approx. 5 x 4 x 1.5 ¢cm
5 o enlargement is visible, si e St i
. oy ible, signs of congestion and compression

In breedi i i
edines . i ;
Ings with goitre occurrence in new-born calves, iodine content in

Ik of daj 5 i
dairy cows was monitored. Alkaline dry combustion and subsequent

Colorimetric ‘mination af
1964). determination after Sandel-Kolthoff were used (Bednafr et al.,

mi

To tre i
” T . . il
. gOl?IAL solutlgns pf potassium 1odide were administered per os or
¥, or in combination with iodine (Lugol’s solution) and the prepa-

Tation B i

rajodin (injection soluti : :

B d ution con s Y fo S g ;

1.0 mI per toto. tains 2% ionogenic iodine) in a rate

etaphylac ici aY 1 i g
F o

gnant ! . :
€Ows and heifers. Replicated medication by Intrajodin was applied
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in different modifications (e.g. intramuscular application of 1-1.5 ml) or
water solution of potassium iodide containing 30 g KI in 1 000 ml of water
twice a week 20 ml per 20 animals by free sprinkling of concentrate given

to trough.

RESULTS

During eight-year studies in 25 herd of dairy cows 1 355 calves were
clinically tested from birth to 3 weeks of age (Tab. II). In this set in 404 ani-
mals (29.8%) much greater goitre was observed — by characteristics of pal-
pation changes in thyroid gland in groups 3, 4 and 5 (Tab. I). In 63 calves
(4.6%) the finding was determined as uncertain. Thyroid gland of 888 calves
(65.6%) was almost impalpable, i.e. negative finding (group D).

Dominant sign — enlargement of thyroid gland — occurred only in new-born
calves. Thyroid gland of dams and afflicted calves of other dairy cows in the
stable was without clinically apparent pathological deviations. Calves were
born in worse condition, of little vitality, sometimes dead, some other time
they died after several hours. Abortions of dead foetuses were frequent.

IL. Localities of occurrence of the goitre in calves

District Number of localities Number of ill individuals
Benesov 45
Ceské Budgjovice 45
Cesky Krumlov 179
Klatovy 53
Plzen 33
Prachatice 2
Strakonice 30
Tabor 7
Tachov 10
11L. Clinical findings on the thyroid gland in calves
Examined — il
negative dubious positive
number number %o number % number To
1355 888 65.6 63 4.6 404 29.8
108 SCIENTIA AGRICULTURAE BOHEMICA, 28, 1997 (2): 105-117

1. Dead calf with goitre. Alopecia, skin and subcutis oedema

atifglﬁggfﬂn;ﬁgt lot thlyrmd gland was variable, it fluctuated from slight devi-
L. tyr()ideapr;igezggjr;zr: (()Iglglgs 1), 2some other time global formation in
alv&}lzays bilateral (Fig. 2), painless on ;alp%t(i:ﬁ.and weteht of 720 g 1 was
ritio:st,rfll)n;z fglargimgnt of thyroid gland complicated the course of the partu-
B s r;lec Emcal pressure on larynx and trachea (Fig. 3) manifestations
. am)j/ ipmolei a\lie been reported'afte.r birth, particularly concomitant
i haog efoh drinks al.]d' ending in severe cases by collapse and
- duriI:] cla]((). the same origin was manifested by slow swallowing and
. regma% ?ch.mg gnd drinking. Arrhythmia and instability of heart rate
B mln 1pdg, in advgpced forms Qongestion in v. jugularis (Fig. 1).
ke i/rm1 %land diffuse colq painless oedema of skin and subcutis
R T ha.. n. hO/o of. cases partial baldness on buttock, thighs, near
e ir:r wit (;ut shmp, dqll, horrent: Generalized alopecia congenita
Witho efﬂoressne 0 breedmgs in two'patlents with otherwise smooth skin
particularly - ences, but w1t'h cons‘plcugusly reddish coloration, visible
Projectin ; plglmentless regions of yarlous parts of the body. Striking
g of the frontal part of neocranium was observed in these animalsc
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2. Strumose thyroid gland. Goitre affects both lobes, enlarged isthmus and Lobus pyramidalis

To study iodopoenia iodine contenF has.becn deterlnine:d}n 1‘6f7. mlll:t's;;l;;
ples (Tab. IV). Iodine concentration in milk of the set of cows 11(())1]1(; {4 :
with occurrence of goitre in new—bor.n ca.lves 1;]uct.uate‘d fr‘m.n t bpt_% i
30 ug.l*l. Different levels of iodine in milk of dairy (:?.wiol’r;(ys af rl;/cra(re
occurrence of goitre did not exceed the value 3751.0 gl i fafg d‘irug zf
values varied on and below the limit 20 ug.l - Frequencydf)ff m1 s;;nm
average values of iodine concentrations in milk in thcse; set; (11 e;e;; ih;mid
cantly from the values from breedings without pathological finding in thy
gland in calves (Tab. V). ' e

Pathological and anatomical changes are chargcterued by tyl?l(:tio;n y
finding, in two dead calves with dev.eloped goitre. Th‘ey cz}mch. .
_first-calvers. These were full-term llve—bornvfem.ale calve% w lc'mim
days 1 and three after birth, 22 to 25 }(g of wexght. I‘n first ef%le“ "
oeneralized alopecia with some indlcat}ons of hairiness on au'ulcl };Qlluing
xbnuzzle and eyes (Fig. 1). Another conspicuous change was a pr{ci ~ Dc()i
reaching from regio intelﬂzwzandibLtlflris caudglly to the‘ half o’f lr]i(gzrf)urmg
ventralis. Bulging of frontal part of the cranium was alsq app;ug .\‘chulis
the whole jugular fissures tubular-like formations prominated 1n ¢

jonal
ams-
1 on
tion

. (051 17
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(also evident in figure). In prepara-
tion of the skin its focal effusion.
Gelatinous oedematous infiltrates
appeared also in subcutis, namely
near enlarged thyroid gland, in in-
termandibularis and in orbit. Thy-
roid glands in both calves were
symmetrically enlarged in both
parts (Fig. 2).

DISCUSSION

The aim of prevalence examin-
ations was to grasp occurrence of
clinical form of iodine withdrawal
— goitre in calves inside defined
cattle population. In assessment of
the situation it is conspicuous that
disease appeared near or directly in
localities where increase of goitre
was recorded, particularly in calves
as reported and continuously regis-
tered also in incriminated period by
other authors (Cada, 1988; Str-
nadova, 1996). Defined nar-
rowed regional character of syndrome is eliminated by news on occurrence
of goitre in calves also in other localities the Czech Republic (Ldavicka,
personal information, 1996).
~ Without a possibility to use official statistics, further domestic comparison
18 complicated. It cannot overlook that in field screenings not uniform ap-
Proaches to problems were observed together with diagnostic mistakes and
Incorrect conclusions. In interest of early finding of disease and use of effi-
Clent sanitation measures, it is topical to place a special emphasis on the task
of complex procedure, to consider results of goal-directed epizootological
analYSiS, to perceive deviations in thyroid gland (Tab. I) and to orient an
altention tq dissection and laboratory examinations.

Local frequency in different herd fluctuated from 1 to 100%, in three herd

When6t§alv-es have been afflected by the disease, 'whic.h were bf)rn in. timg

. e disorder has bepn flared up. Compared with primary mtormguon ol

rate, (1985) who mentions sporadlc occurrence, we recorded mass sickness
> SPread by further concomitant phenomena.

3. Trachea with compressive stenosis after
pressure of enlarged thyroid gland

all
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IV. Todine content in milk of dairy cows in breedings with occurrence of the goitre (Mgl )

Agricultural
enterprise

alues in milk of dairy cows from breedings

istributi erage iodine v m edir
D e ot d from breedings without clinical finding

with occurrence of the goitre in new-born calves (A) an
on thyroid gland (B)

; -1
Number of lodine content in milk (pg.1l )
breedings

n 10-20 20-30 30-40 40-80

63.0% 18.5% 0%
47.5% 30% 17.5%

Health condition

[/
Occurrence of goitre (A) 11 18.5%

1 o
Without occurrence of goitre (B) 40 5%

. = . e . = '3 N Of
Health consequences in reproduction were also sl.g'mflca[?t. Occgr;eit;ies
abortions and higher percentage of precocious parturmgnds with (_1ea foi;()w;
i lves, hypotrophy and depression ol gro¥”
as well as higher death rates of calves, il L
i findings ence of maternal deficiency _
of calves. Identical findings as a consequ e ‘ o
ne in calves has been reported by Wilson (1975); dlsorde.rsdoi)pu.e:éhrmsC
with prolonged involution of sexual organs are acclompamef dy a]tio} '
it Dowell, 1992). In goats teed ratio: .
occurrence of endometritides (M ¢ : . e
low iodine content (0.11 mg/kg of feed dry matter) also‘lowerhpelfcearitﬂzlv,;idity
i i a
conception after first insemination and prolongation of length ot g
Groppel, 1993). e .
( If p?epvalence of goitres could have been used as a criterion f01kev:ilmo o
of iodine abundance in population (Hnikova, 1995) and to take

Juation

. 5/117
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count that dairy cows whose calves were afflicted with goitre exhibited lower
milk production by 21% (Groppel et al, 1986a, b), we will obtain more
concrete view of economic impacts of the disease which challenge urgent
redress- Inhibitory effect of iodine withdrawal on milk efficiency has been
found earlier; experimentally induced block of thyroid gland, e.g. reduced
Jactopoesis by 50-80% and vice versa, supplement of iodinated casein to
preeding dams with hypofunction of thyroid gland increased their milk yield
(Miller et al., 1967).

The relationship between occurrence of goitre in calves and low iodine
content in milk of their mothers confirms the known dependence between
intake of iodine and its content in tissues, urine and milk (Gro ppel, 1993;
Herzig et al., 1996a, b). Regarding these facts, it is highly topical to
compare the development of findings of iodine content in cow milk in the
Czech Republic. In the 80s when e.g. in Moravia iodine levels in milk ranged
from 140 to 225 ugl™' Sucman et al, 1994), average iodine content in
south-Bohemian breedings reached 62.5 or 100 pg.l™, resp. (Brozova,
1985).

The latter findings register the situation with relatively rich administration
of commercial production feed mashes and mineral additives iodine-supple-
mented. Moreover, inlet of iodine into the body was not limited only by
peroral intake, because iodine-containing preparations were used for disinfec-
tion of mammary gland, namely Jodonal (VI&kova, 1986). Symptoms of
iodopoenias were not observed (Kroupova, BroZova, 1986). Mass
occurrence of goitre in new-born calves is bound to later years. Original
phenomenon of fast incidence of pathological findings on thyroid gland is
a critical reduction of iodine content in milk. Among reasons of morbidity
are: restricted consumption of commercial feed mashes, dictated by economic
instability of enterprises, exclusive administration of cereal meals of domestic
Provenance without enrichment by iodine and areal replacement of Jodonal
by the preparation Benzitrin, not containing iodine (Kursa et al., 1994).
Vyhnilkova et al. (1994) reported on significant influence of iodine
content in milk using iodophore preparations to wash the udders. The effect
of percutaneous resorption of iodine after application of Jodonal on mammary
8land with subsequent statistically significant increase of iodine level in milk
and urine of cows was verified experimentally (Herzig et al., 1996a, b).

Successful substitutive therapy and metaphylaxy by iodine-containing
Eirfessira_tions ?onfirnled tf}e prgrequisitc th.at arisen congenital g'oitrc 15 a ma-
: ioda'mor'l of decrez}sed function of thyroid glaqd conne_cted with dehcl.ency
eepeme 1n feted ration of pregnant cows ar.xd he}fers which was z‘llternatmg.ly

E ezed by further_tactors w1th. strurn.lge‘mc eftgct. It‘has been found garher
cept low iodine content in basic feed ration high content of nitrates
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can be applied in feeds and drinking waters (Pisafikova et al, 1996),
administration of high rations of plants of the cabbage family, stressing fac.
tors and deficiencies in mineral nutrition (Kursa et al., 1994).
Experience presented in summary obtained from treatment of goitre are
comparable with foreign data on soon retrogression of symptoms, on preven.
tion of losses and prevention of further occurrence of goitre after metaphy.
lactic intervention in pregnant dams (Flamann, 1978; Vrzgula eta],
1971: K6ia, 1982; Korber, 1988; Bire§ etal, 1996b). Our knowl.
edge correspond with opinions of supporters of therapy of simple goitre by
jodine in human medicine; after Zamrazil(HMS)ﬂmnmyofgmUeby
preparations of identically efficient like administration of tyroxine.
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Dusledky deficitu jédu u skotu v nékterych oblastech Ceské republiky.
Scientia Agric. Bohem., 28, 1997 (2): 105-117.

Ve Cast Ceské republiky je klasickym tzemim s nedostatkem j6du a s ndsled-
nym endemickym vyskytem chorob z jeho deficitu. Neuspokojiva saturace jodem s€
vyskytuje i u hospodéiskych zvifat.

V terénnich prizkumech uskutetiovanych v letech 1988-1997 v chovech skot¥
v osmi okresech jihozdpadnich Cech byl zjiStovan vyskyt klinickych forem karenc®
jodu, projevujicich se u telat zvétsenim §titné Zlazy — strumou. Diagnosticky postup
zahrnoval analyzu chovatelskych podminek a anamnestickych udajt, klinicka vyet:
feni a pitvy uhynulych a nutng porazenych jedinct. Palpacni nélezy na §titné ilﬁZf
byly podle klasifika¢nich kritérii zatazeny do pétistupiiové fady (tab. D). Soub&zn®
byl monitorovéan obsah jodu v mléce dojnic. K jeho stanoveni bylo pouZito alkalick?

< il
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SpaloVér{ivS“ChOU cestou a ndsledné kolorimetrické stanoveni podle Sandel-Kolthofa
Bedn/ﬂr et al.; 91964). K terapii a metafylaxi strumy byly pouZity roztoky 'odid;
drase]neho, Lugoluv roztok a pfipravek Intrajodin. :
Na 25 tarrpat{l] lzqu klinicky vySetieno 1 355 telat ve véku 1 a7 21 dnd (tab. 11
L ). UU4O4 jedinct (vtj.’ 29’,8 %) byla zjisténa vyrazné zvétiena titnd Zlaza, u (ﬂ.te~
at (4,6 %) Vb’y] pal.pz.tcm nélez neurcity a u 888 telat (65,5 %) negativni "[‘claEa S
codila v h9r51 kondici, malo Zivotaschopni, nékdy mrtva. Frekvence n'ilezﬁ jed |
Jivych stdjich kolisala (1-100 %). ( T
Vcl}ik’ostvstrum’y byla variabilni. Extrémni hmotnost strumézni §titné zlazy (720 g)
odpovida az.70nasobk1j normalni $titné Zlazy u telat stejného véku. Zvétﬁ?:ni ililr?’l
laza k(’)mplvlkovala pribéh porodi, tlakem na hrtan a pridusnici Zpl"lS(;bO\"li"l ;
narozent dusn'ost, vevdoum v prvnich hodindch Zivota i k exitim, a zt8%ovala ;)F}'cpm
tekutin a k’rr.r’nv. Ok?ehO\rvc Ustroji vykazovalo arytmii, labilitu pulzu, méstnani vjob
lastech artérii carotis a prednich dutych Zil. U 10 % ptipadii byla 7121’1'1men"ma misf “
Lk S i VAL 8 stni
o.l.):SéVﬂOSt nz hyzdvlch., b(:cmh a v okoli mulce. Generalizovana alopecia congenita byla
ZJIStEH?.]wUV vou Jedm.a} spolu s vyklenutim frontalni ¢4sti neurokrania. i’ﬁ pitvach
byly zjiStény rosolov.lte podkozni infiltraty, zv&tSeni §titné Zlazy (velikost aZ 15 x
20 cfm),}'aovrch uzlovitého vzhledu (obr. 2) a trubicovité roziiteni krkavic a pred o
N ¢ a prednich
Koncentrace jodu v mlé jnic ve staji J
e 1}1 o VZC:‘j dijS ve ’stayﬁl‘ s vyskytem strumy se pohybovala od
.. W). Tyt(_) h]‘adiny \l;e ]u o’deilcnmm prijmu jédu u matek v prab&hu gravidity
; : yly vyznamné nizsi oproti obsahu j6 S
: lac sahu jodu v mléce krav b
nal;:fup:;rcl;r?y u J;-Jllc(h potomstva — v priméru 40 ug.l™! (tab. V). t
) sou diskutovény pii¢iny vzniku jodopenie a n4 < idi
uvadény do souvislosti se zkrmovanim objemn)’/chpkrmi\(/1 ”??;iel(il’]chnjor}zldn’);. e
mistni provenience be ani j6 A |
E Obsahuﬁdn:izjgl()lo?ka:sl:anli Jgdem. UspéSnd terapie a metafylaxe strumy
ey m iodatum, Lugoliv roztok, Intrajodin) potvrdila

Karenci j6 $8i
P vClt jodu mohly prthubovat vy38i obsahy dusi¢nanii v krmivech a v pitné
pritomnost brukvovitych rostlin v krmnych davkach ’

dojnice; mléko: §titnd 714
; mléko; telata; §titna Zlaza; patologie; struma; diagnostika; terapie
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