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Abstract

Travnicek, J., J. Kursa: lodine Concentration in Milk Sheep and Goats from Farms in South
Bohemia. Acta Vet. Brno 2001, 70: 35-42.

Iodine concentration was determined in milk samples collected from 60 sheep on 10 farms and
from 94 goats of 64 farmers. The animals were grazed in the summer and fed hay of local harvests
in the winter. Pregnant and lactating sheep received daily 0.2 to 0.4 kg of cereal meal. The iodine
concentration in the hay fed to the sheep and goats ranged from 20.5 to 162.4 pg per 1 kg dry matter.
The mean iodine concentration in sheep milk was 105.5 ug - I\, The corresponding value for the
farms (n = 4) where the sheep had access to mineral licks (35 mg iodine per 1 kg) was 243.3 +
+87.2 ug - I'! (ranged from 107.7 to 436.6) and for the rest of the farms (n = 6) 47.9 +27.8 ug - 1’1
Mean iodine concentrations in goat milk (31.6 pg - I'' in 1998 and 63.0 pg - I'' in 1999) were
indicative of iodine deficiency. The corresponding value for the goats (n = 17) receiving iodised
salt was 142.1 + 102.6 pg - 1! (ranged from 51.8 to 393.6) and for the remaining goats 19.3 +
+13.2 ug - I'!. The mean iodine concentrations in goat milk on three farms on which neonatal goitre
in kids was diagnosed ranged from 8.5 to 23.3 pg - 1'%,

Kids, lambs, goitre, iodine deficiency, iodine supplementation.

Current methods for the assessment of the iodine status include the determination of
concentrations of not only urinary, but also milk iodine (Grace 1995), because it has been
found that iodine excretion in the milk varies significantly in dependence on its dietary
intake. Miller et al. (1974) found that, under normal conditions and an adequate iodine
supply, ruminants excrete 8% of ingested iodine in the milk. Determination of milk iodine
for diagnostic and epidemiological purposes is often used in studies of the prevalence of
juvenile goitre regarded as the most significant manifestation of iodine deficiency (Korber
et al. 1985). Groppel (1991) pointed out that, at an equal dietary intake, the ovine and
caprine colostrum and milk contain more iodine than milk of cows and that iodine
concentrations of 79 ug - I'! and 62 pg - I'! in the sheep and goat milk, respectively, are
indicative of iodine deficiency.

Azuolas and Caple (1984) used milk iodine concentration as a marker of the metabolic
and iodine status of sheep in Australia. Mean concentrations found within an extensive
monitoring in 59 sheep flocks in the state Victoria ranged from 79 to 1 831 pg - I''. Two flocks
in which goitre was diagnosed in lambs showed variations in the milk iodine concentration
within the range of 45 to 98 pg - I'!. Milk of ewes receiving 30 g of iodine per animal per
day contained 45 g - 1" and 80% of their lambs developed neonatal goitre. On the other hand,
daily intake of 80 to 100 pg I resulted in milk concentrations 95 to 131 pg - 1! and lambs were
free from goitre (Mason 1976). Similar experience was reported by Grace (1995).

Information on spontaneous occurrence of goitre in sheep and goats come from various parts
of the world (De Vijdler etal. 1978; Alexander etal. 1990; Korber etal. 1985) and this
country is no exception in this respect. Apart from reports from Slovakia (Vrzgula etal. 1971;
Bires etal. 1993, 19964, b), the problem here is revived by findings in several regions of the
CzechRepublic (Kursa etal. 1992), as well as by experience of veterinarians and farmers from
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the districts of DomaZlice, Klatovy, and Prachatice (South-west Bohemia). It is apparent that
the occurrence of juvenile goitre in sheep, goats, other farm animal species (Cada 1988), and
iodine deficiency affecting the human population in the areas under this study (Zamrazil et
al. 1997) is mostly due to iodine deficiency associated with soil composition and geographic
location (Oliveriusova 1997)responsible for low iodine content in feeds and drinking water.
Also relevant may be further factors with thyreostatic effects which can modulate the
epidemiological character and the general pattern of functional disorders of the thyroid gland.
In addition to nitrates and nitrites (Prasad 1983; Pisatikova etal.1996), goitrogenic effects
of glucosinolates present in cabbage and particularly in rape and products thereof should be
considered (Barry etal. 1983; Reid etal. 1994; Cox-Ganser etal. 1994).

The objective of our investigations was to obtain a survey on the occurrence and severity
of iodine deficiency in sheep and goat flocks as manifested by iodine excretion in the milk.
Our investigations concentrated on the South Bohemian region known for the occurrence of
juvenile goitre in farm animals.

Materials and Methods

Our analyses were done in 60 sheep milk samples collected from 10 flocks in 1998 to 1999, and 61 goat milk
samples collected on 49 small farms in 1998 and 33 goat milk samples collected from 33 flocks in 1999. All the
flocks and farms were located in the South Bohemian region. The milk samples were obtained from sheep and goats
of various ages and at various stages of lactation. Ten ml of milk was collected into glass or polyethylene vessels
and the samples were stored at -20 °C until analysed. Milk iodine content was determined by the Sandell-Kolthoff

Table 1
Mean iodine concentration in sheep milk and iodine and nitrate concentrations in hay
in South-Bohemian flocks in 1998 and 1999

. Todine
N‘t‘l;aytes e Milk
Disti Flock ‘Iodlne Y n pgI-11
istrict No. Breed supple-
mentation mgke! | ngke! B ‘ ‘
dry dry X S Min. | Max. |Median
matter | matter
Ceské
Budgjovice 1 CH + 4173 | 950 | 5 |216.6 | 88.8 | 1154 |285.8 |273.6
Tabor 2 CH + 398.2 3 |436.6 |145.1 | 269.0 |520.4 |520.4
Jindfichiv
Hradec 3 FM 5083 | 1624 | 5 | 929 | 252 | 61.6 [123.5 | 96.6
Pelhiimov 4 FM 7014 | 394 | 5 16.5 5.8 104 | 254 | 163
Prachatice 5 BFS + 7489 | 594 | 5 |271.3 7.3 | 263.0 |282.4 [269.2
6 ML + 390.0 | 229 | 5 [107.7 | 27.8 71.8 [139.0 |[120.6
Strakonice 7 ML 1892.8 | 101.7 | 3 | 362 | 14.1 20.1 | 46.0 | 425
8 ML 10456 | 456 | 5 | 338 | 115 16.5 | 479 | 354
9 OD 4248 | 317 | 5 | 266 39 | 223 | 313 | 27.1
Jindfichv
Hradec 10 ML 1304 | 629 [19 | 554 | 22.0 | 273 | 93.0 | 49.2
Mean 5204 | 557 |60 |105.4 104 2504 | 55.7
*) CH = Charolais
FM = Feeder Merino
BFS = Bohemian Forest Sheep
ML = Merino Landschaf
OD = Oxford down

method as modified by Bedndaf et al. (1964). Detailed information on the sheep flocks and mean milk iodine
concentrations are shown in Table 1 and the corresponding data for goats in Tables 2 and 3.
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The sheep flocks under study were grazed in the summer period and fed hay in the winter period. Haylage or silage
was offered rather exceptionally. Concentrates (grain meal or pressed grain) at a dose of 0.2 to 0.4 kg per animal per
day were fed mostly to pregnant or lactating ewes. All the feeds were of local origin. Licks containing 35 mg of iodine
per 1 kg were at disposal in some of the flocks only. Goitre in newborn and adolescent animals had been observed in
previous years.

The goats were grazed and fed hay of local harvests. The feed was supplemented with iodized saltin 17 flocks. White
Shorthaired goats prevailed in the set of various breeds. Iodine content in hay as the basic component of rations for sheep
and goats was determined by the Sandell-Kolthoff method after drying at 60 °C and expressed as mg per 1 kg dry matter.
The hazard of goitrogenic factors was evident from the nitrate content in hay determined with a selective electrode.

The results were processed by Student’s #-test using the STATplus software (MatouSkova etal. 1992).

Results

Mean iodine concentration in sheep milk calculated from results of 60 samples collected from
10 flocks was 105.5 pg - 1", median 55.7 pg - 1" (Table 1). The highest (436.6 + 145.1 ug - I'") and
the lowest (16.5+5.8 ug - 1'") mean concentrations were found in the flocks No. 2 (district of T4bor)
and 4 (district of Pelhfimov), respectively. Mean concentrations lower than 50 pg - I'' were found
in three flocks (No. 7, 8, 9) in the district of Strakonice. A great variability within the set is evident
from the difference between the highest and the lowest individual concentration (520.4 vs. 10.4 ug
-1'1). The iodine concentration in hay fed at the time of milk sampling ranged from 22.9 to 162.4
ug - kg'! dry matter (Table 1). Concentrations lower than 100 pg - kg™ were found in 77% of the
samples. Mean milk iodine concentration in the four flocks in which mineral licks were at disposal
was 243.3 £87.2 ug - 1" Mean concentration for the remaining six flocks was 47.9 +27.8 ug - 1.
The difference between the two subsets was highly significant (P < 0.01).

Table 2
Comparison of mean iodine concentrations in goat milk in South-Bohemian flocks in 1998

Number Number of Milk iodine concentration (ug - 1)
District of tested | tested milk

flocks samples X Median Min. Max.
Ceské Budgjovice 11 16 20.9 15.9 9.5 63.5
Strakonice 6 10 23.6 11.3 10.0 96.4
Jindfichtv Hradec 6 6 94.3 22.1 11.9 393.6
Cesky Krumlov 5 5 15.7 17.7 9.5 20.6
Prachatice 6 8 20.8 16.6 8.5 49.1
Tébor 2 2 52.9 52.9 13.1 92.5
Pelhfimov 3 3 32.6 35.7 26.0 36.1
Pisek 10 11 31.3 20.4 10.0 75.5
Mean 49 61 31.6 18.6 8.5 393.6

Table 3
Comparison of mean iodine concentrations in goat milk in South-Bohemian flocks in 1998
Number Number of Milk iodine concentration (ug - 1)
District of tested | tested milk

flocks samples X Median Min. Max.
Ceské Budgjovice 14 14 60.9 17.1 4.3 244.8
Strakonice 7 7 103.0 16.5 9.6 347.1
Jindfichiv Hradec 4 4 20.7 19.2 10.5 33.6
Cesky Krumlov 6 6 64.6 39.0 16.5 148.9
Prachatice 1 1 13.9 - - -
Tébor 1 1 18.9 — — —
Mean 33 33 63.0 18.9 43 347.1
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Todine content in goat milk ranged from 8.5 to 393.4 pg - 1'! in 1998 and from 4.3 to
347.1 ug - I’ in 1999 (Tables 2 and 3). Mean iodine content increased from 31.3 ug - 1I'' in
1998 t0 63.0 ug - 1'1in 1999 (Tables 2 and 3) without any significant change in median values
(18.2 vs. 18.9 pg - 1'1). The iodine content was higher than 50 pg - I'! in only 12.2% of the
samples in 1998 and in 33.3% of the samples in 1999. Irregular supplementation of the ration
with iodized salt, practised by 17 farmers (20.7 %), resulted in an increase in mean milk
iodine concentration to 142.4 + 102.6 ug - 1'! whereas the mean for the remaining farms
(79.3%) was 19.3 +13.2 ug - 1'! (Table 4).

Table 4
Effect of supplementation on iodine concentration in goat milk in South-Bohemian flocks in 1998—-1999
Number |Number of Milk iodine concentration (ug - 1)
District of tested |tested milk —
flocks | samples X s Median Min. Max.
No supplementation 65 77 19,3 13,2 43 76,2 16,5
Todine supplementation 17 17 142,1 102,6 51,8 393.,6 96,4

Iodine content in samples of hay fed to goats on small farms (n = 17) was 69.1 +
+21.1 pg - kg'! dry matter, from 20.5 to 119 pg - kg'! (values not shown). The correlation
between iodine concentrations in hay and milk (r = 0.39) was non-significant, however. In
1998, iodine content was significantly lower in goat milk than in sheep milk (P < 0.01)
(Tables 1 and 2).

Iodine deficiency demonstrated by our analyses was manifested by the development of
clinical neonatal goitre (Plate V, Fig. 1) diagnosed in kids on three farms in the districts of
Prachatice and Strakonice. The milk iodine content on the affected farms ranged from 8.5
to 26.6 ug - I''. In the past, neonatal goitre was observed in sheep flocks No. 1 (district of
Ceské Budgjovice) and 6 (district of Prachatice), Considering this experience, iodine-
containing mineral licks were given at disposal to ewes in the two flocks. The milk iodine
concentration rose subsequently to 216.6 + 88.8 in flock No. 1 and to 107.7 +27.8 ug - "' in
the herd No. 6 and neonatal goitre was not observed any more.

Discussion

Data obtained in several surveys done in dairy cow flocks (Philips 1977; Bobek 1998;
Pennington 1990) as well as results tests of iodine utilisation in various supplementation
methods encouraged us to the assessment of the current state in sheep and goats. The results of
our investigations done in the South Bohemian region are indicative of considerable among-
flock differences both in sheep and goats and that most of them, in particular goat flocks,
suffered from iodine deficiency. Mean iodine concentration in sheep milk in five districts under
study was 70 pg - I'!, which, according to Mason (1976), is the limit for iodine deficiency.

The prevalence of low iodine concentrations in goat milk was even more marked and
indicated an evident deficiency. We assume that this marked iodine deficiency results from
local conditions in Southwest Bohemia, a region which had been known for frequent
occurrence of human goitre and cretenism before salt iodinisation was started (Hnikova
1995; Starka 1995).

Considering these facts, we can state that our findings of low iodine content in sheep and
goat milk closely approach results of analyses of bovine milk done in the same or adjacent
areas within recent investigations of spontaneous hypothyroidism in calves (Kroupova
and Brozova 1986; Kursa et al. 1997).
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Insufficient iodine intake results from nutritional practices. Animals of small farmers,
who do not practice iodine supplementation, are fully dependent on the natural local iodine
sources. Hence, the results obtained in animals fed roughage of local harvests can be
regarded as another valuable information on the iodine status in the given area. Up to a point,
they correspond to data published by Kursa etal. (1997) who, in the same area, found that
roughage met only 9.8% and 13.9% of the requirement for iodine in lactating and dry cows,
respectively. The results of milk analyses are also supported by the finding of low iodine
concentrations in sample of hay fed to goats.

Apart from one sample (farm No. 3, district of Jindfichiiv Hradec; 162.4 ug I per kg dry
matter, Table 1), roughage fed to sheep did not differ in iodine content from those fed to
goats. The content found on the farm No. 3 approaches the requirement of growing animals
assetby Groppel (1987), but does not meet the requirement of adult lactating animals (200
to 300 pg per 1 kg dry matter). The optimal iodine concentration in sow’s milk that meets
the requirement of sucking piglets is 100 pg - I''. To reach it, Schone et al. (1997a)
recommended to supplement conventional daily rations for lactating sows (grain and soy
meals) with 460 ug of iodine per 1 kg. This recommendation, derived from results of exact
experiments and field studies in large breeding operations, is consistent with British data
(400 pg - kg'!, Schone et al. 1997b) and approaches the German recommendation (500 to
600 ug - kg'!, Schone et al. 1997a).

The requirement for iodine given above is higher if feeds contain thyreostatic agents (Schdne
etal. 1997b; Cox-Gancer et al. 1994). In the conditions of our investigations, this applied to
sporadic presence of goitrogenic feed components (cabbage, kale) and a solitary finding of higher
nitrate content in hay. The effect of nitrates on the iodine status was apparent in the herd No. 7
(district of Strakonice) fed hay with a relatively high iodine content and showing a lower-than-
standard milk iodine concentration. Experience gained in South Bohemian dairy cattle flocks
indicate possible goitrogenic effects of a high nitrate content in drinking water (Pisatfikova et
al. 1996). Goitre was induced in lambs experimentally in an earlier study (Kursa etal. 2000) as
a result of combined thyreostatic action of nitrates and glucosinolates present in extracted
rapeseed meal. The thyreostatic effect, which was also apparent from a significant decrease in
iodine concentration in the colostrum and milk of ewes could be blocked by supplementation of
iodine and selenium which increased iodine excretion in the colostrum and milk.

The results of our investigations indicate that farmers in the area under study cannot rely
on locally produced feeds, which make up the bulk of rations for sheep and goats, as the only
source of iodine. Insufficient iodine intake by the dam, leading to depletion of iodine
reserves in the thyroid gland, affects the development of fetuses which react by
compensatory thyroid hyperplasia, as well as the transport of iodine from the thyroid gland
and possibly other stores in the maternal organism to the secretory parenchyma of the
mammary gland. Inadequate iodine supply results in births of kids and lambs affected by
neonatal goitre and in low iodine content in the milk affecting its wholesomeness for human
consumption and nutrition of sucking animals. In this context, the general lack of knowledge
on the effects of iodine deficiency on the health of goats and vitality of kids cannot be
disregarded. Lack of information is surprising particularly in farmers who have already
experienced neonatal goitre in kids which was lethal in some cases. Knowledge is somewhat
better in owners of larger sheep flocks who are informed of the role of iodine and include
iodine-containing mineral products into rations for pregnant and lactating dams.

Low milk iodine content demonstrated in our investigations was manifested by neonatal
goitre diagnosed by veterinary practitioners in kids on three farms (districts of Strakonice
and Prachatice). Iodine content in milk samples collected on the affected farms ranged
between 8.5 and 23.3 ug - I''. In previous years, neonatal goitre had also been recorded in
lambs of the sheep flocks Nos. 1 (district of Ceské Budg&jovice) and 6 (district of Prachatice).
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In view of this experience, the farmers exposed iodine-containing mineral licks. This
measure increased milk iodine concentrations to 216.6 + 88.8 pg - I'' (herd No. 1) and
107.7 £27.9 ug - I (flock No. 6) and eliminated health problems in newborn lambs.

The high mean iodine concentration in sheep milk in the flocks Nos. 2 and 5 (Table 1) and
the highest individual contents in goat milk (436.6 vs. 393.6 ug - I'!, Tables 2 and 3) are
already results of superfluous iodine intake in form of mineral licks or iodides salt.

The successful prophylaxis of primary and secondary iodine deficiency in small
ruminants in the districts of South Bohemian requires systematic bat with respect to nutrition
conditions different iodine suplementation.

Koncentrace jodu v mléce ovci a koz v jihoceskych chovech

Cilem préce bylo urit stupeti kryti potfeby jodu ovci a koz v oblasti jiznych Cech na
zaklad€ vylucovani jodu mlékem.

Koncentrace jodu byla stanovena v mléce 60 ovci z deseti lokalit 7 jihoCeskych okrest
a 94 koz 64 rtiznych majiteld z 8 jihoCeskych okresti. VyZiva ovci a koz zahrnovala v 16té
pastvu, v zimnim obdobi seno mistniho piivodu. Gravidni a kojici bahnice pfijimaly denné
0,2 - 0,4 kg obilnich Srotl. Ve 4 chovech mély ovce k dispozici minerdlni liz s obsahem jodu
35 mg - kg'!. Obsah jodu v sen& zkrmovaném ovcim a kozdm se pohyboval v rozmezi
20,5 - 162,4 ug - kg™! susiny. 77 % vzorki vykazalo hodnoty niZsi nez 100 ug - kg'l. V 17
chovech koz byl zvySeny piijem jodu zajistén kuchyiiskou soli.

Priimérny obsah jédu v mléce ovci dosdhl 105,5 ug - 1'1. Ve 4 chovech, ve kterych byla
provadéna suplementace jodem ve formé minerdlnich lizii byla primérn4 hodnota 243,3
++87,2ug- 1" jédu v mléce ovci, v rozmezi od 107,7 do 436,6 ug - 1I''. V ostatnich chovech
bez suplementace (n = 6) obsahovalo mléko 47,9 27,8 ug - 1'1. Rozdily mezi priméry jsou
vysoce statisticky prikazné (P < 0,01).

Priimérny obsah jodu v mléce koz 31,6 (rok 1998) a 63,0 ug - 1'! (rok 1999) poukazuje na
deficitni pfijem jodu. Pod4vani jédované jedlé soli zvySovalo piijem jodu u koz a bylo
provédzeno primérnou hodnotou 142,1 + 102,6 pug - 1'! v mléce, v rozmezi od 51,8 do
393.6 ug - I''. Mléko koz bez této formy suplementace obsahovalo 19,3 + 13,2 ug - 1" jédu.
Rozdily primért jsou statisticky vyznamné (P < 0,01).

Ve tiech lokalitach s vyskytem neonatdlni strumy u kazlat se obsah jodu v mléce koz
pohyboval v rozmezi od 8,5 do 23,3 ug - 11,

Vysledky informuji o nizkém obsahu jodu v prostfedi jihoCeskych okresil, kladou diraz
na systematické obohacovani krmnych davek ovci a koz jédem a indikuji dalsi vyzkum.
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