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Background and Objectives: Iodine is an essential component of
the thyroid hormones (T3 and Ts4), which are vital for mammals.
Iodine deficiency leads to insufficient production of thyroid
hormones, and all the consequences of iodine deficiency stem from
the associated hypothyroidism. lodization of salt is a useful, simple
and common approach to reduce iodine deficiency in the world, and
the conversion of iodized salt in powder form into a salt block with
free choice consumption by livestock can lead to its easy use. In this
study, the effect of two types of iodized salt blocks on the
prevention of iodine deficiency disorders in livestock was
investigated and compared.

Materials and Methods: First, salt blocks containing potassium
iodate or calcium iodate with an iodine concentration of 110 parts
per million were prepared by compressing powdered salt. 63 young,
non-pregnant Farahani ewes with similar average body weight (46 +
4) were randomly divided into three groups of 21 heads each and
each group was divided into three replicates of 7 heads each,
including the control group and two experimental groups. The
experimental period lasted two months. During this period, the
animals grazed daily in groups in the pasture, and the time of return
from the pasture was separated according to the experimental group
and the corresponding replicate, and they were placed in the
assigned pens, where they had access to corresponding rock salt or
salt block. The ewes in the control group used ordinary rock salt, the
first experimental group used a salt block with potassium iodate and
the second experimental group used a salt block with calcium iodate
as free choice consumption. The trial period lasted two months,
during which the amount of salt consumed, the iodine concentration
at the level of salt blocks, the concentration of mineral iodine in the
serum and the concentration of the hormones T3 and T4 were
measured.

Results: The use of both supplements resulted in a significant
increase in serum mineral iodine tested at the end of the trial period
(P<0.01), and serum mineral iodine concentrations were
significantly higher for the calcium iodate supplement than for the
potassium iodate supplement (P<0.05). Serum concentrations of T3
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and T4 also increased in the supplemented groups (P<0.05), but no
significant difference was found between these two groups.

Conclusion: Todized salt blocks prepared with both compounds are
a suitable means of supplying iodine to livestock and preventing
iodine deficiency disorders. These supplements are easy to use and
can replace rock salt and be used as free choice consumption by
livestock.

Cite this article: Talebian Masoudi, A.R. (2025). The effects of using iodized salt blocks on
serum iodine concentration and thyroid hormones in sheep. Journal of Ruminant
Research, 13(1), 151-164.

© The Author(s). DOI: 10.22069/ejr1.2024.22456.1960

Publisher: Gorgan University of Agricultural Sciences and Natural Resources

Yoy



QUGS ylguia 30 g ¥
YrEo-EY) bl LS
YrEO-£YOY 1 Siig Il LLy

N/

a7 by
ane 3,0
~ /\:,:&V‘_;’/,u)”?p‘,

Wi g 38 (Shig 8 SBCI 80 350 5 P N SIS ) 5180 (Ko SLou gl 31 oLt SN 1

ﬁs\d’j’-ﬁ" C)ijl.b u}g‘g

armasoudi@gmail.com ULl Ol 5l (555 o bl b e s siosls sl 5 Slidiss S e ¢ als ICRCC I INCI

oS>

Jle el

Ol S5 sl (Ta 5 T3) s 5 0 slalisnspn (S50 lyrl 51 s 5wl
Sl el A58 ()56 amS &S 0kl g8 ol SSU A5 Lol oy 558
G2 by S fds 5 Sl Lis 53 by s esle g5 ((Shpt Sed 00,8 Jby 55k
ol el OF (6018 g 40 Wl o pls oy (il e b S Sh IS
Sk Bl b (S Sl s Sl eslinel ST alie 5 s g s shien Gidow

A plomil ks 58 53 5 Sl e 50

We oy clle b pnds ol bl Sl (g5l Sad glassl il tla sy, 9 ol ge
)J%)Jﬁswﬁsdl@ 03 A A (60 Sed (ilwes kb sy b Oades 53 Cad
AS Olge 4 b 35S able b b din S AS G el 55058 (655 e Ol Oliiin
33 by 0553) Slals sl Sl real 1 Ol e el WS s s Sl e
5 MY 05 S bl o (oSS £V RE) wlie O 05 e b (e
u:iLA)'Te)jJ .JJJW:I:M&ujTAJ;jéjMuej;&uwi)v)\ﬁMi..»ej;ﬁ
QLA) 9 Juéjuda ‘ﬁ éjﬁ BE) JAJ; Jg.& LY 4.'»\)'}) LAHJ e d'll sza aS Sy ole 9
Sladel 5505 5 abd (gilabter abse ST 5 il 05 S e e 5l 2SS
Sla he dzls |y lny s S Seb b S K 4 i 5 L o 4l olazs
)UWQu%wu;@s}%\Jjnwsiujejﬁ@w&g&y)&uw;
05 ga5 e3lizl (5Ll G a2 4 S Sl (5l (SaS S p%,:iujw;

.CJ;)]J;JQ@NJ)yT4jT3 L;LAQ}A))A CA.]G.J\.&'}

O3 Ol 53 O o gotee 4 Slsime I 4 e JoSe 53 a5l slical claasly
Golsirn JS5 4 oondS S JoSe sl o itne by lale 5 (P<e/0Y) 43S e
A aSe slaes S 3 53 Ta 5Ty oy clale (P</00) 550 nly Sy JoSo ) iy
sdalio odd a5 oSl 05,5 53 ol (Solsgme Sl (S UP</00) il 15l el

R

las &
s ss = oo S dle

VEY/Y/YA sl s 'Ci)l.?
VETIUYA s 00
VEY/UY s &b

(SIS slaosls
BISTRPSHIL
i
e

S sBOse, 0

Yoy



pls o Glos b 6l omlin Ay (oS 5 55 o Lsdldag oy (Sl SlacS 5k 1 8 4o
J;Jljdajub Slesle 6 1,8 LAJASA Q.ﬂ Liea L 35S dé)l}o BT ‘5}&:}
S 3 elinalsy go gl Jav 5 (golal B pme S 4 5 e Sl S 0 Sl

)‘>L§J“";"}j§ éuuﬂ)ﬁ)rﬂ%wjv)h%é_uduﬁjb)l aslaiul ulj.?‘(\f,'f,) L.,aJ:LC« (53 gt QL:JU& ol

NV (DAY OBUS [ls yo iyt N S

DOI: 10.22069/ejrr.2024.22456.1960

w0 S5 o e 425 S

yog



G393 Sl Lo pule | oy GRS oy (b Gl 31 oalisan! 1,51

e ol 5 A S Al LalS 5 L el
5 Dunn) was o 5 LOT 55 Calls o 2alS
YV WHO ¢¥++\ WHO 44+ Haar

JoSo sl el sl lielis 5 el
NS S s\;éjfjlé_})_s)j.fsdl.a¢\>4.5,\iuas
A e (S el s S8 05 sa dLagls
OLaa 5 Davoodi) L5153 W 3 geS UL
Yoy OlL_Sa o Talebian Masoudi ¢+ YY
s Darakhshesh ¢Y+\\ (0l,laa 5 Alipourzamani
<Y+ V1 Jafari 5 Mostafa Tehrani Y1\ Of)Kan
Al 4 Jarad Y)Y O),LSa 5 Rasti Ardakani
4y aS 558 d-Lle gble js o> (VYT Saad
Al eSS Jlel Lops a0 s s
Sl 3y ge iy ol 53 ala OIS
.(Y*\Y Ghorbani , Babaheydari)

5 ks e 65l by Sl eslanal
L B el Olabl 5 Sl b (6l (3Ll
A 2 eSe hs Sl Ol 5 2l
SLlse (Yo oV WHO) 5,8 s )|, 5 4> 55,50
2L Ay SR el sy s by ) sl
G IRl i S W s pls 035 SRl el
5 S A SRl (5151 slagls
s Andersson) A5 ges S5 55 ol 58l 4l s
Cige 53 Sl eels a Sy 4 (Te eV OlIKes
ol s (Q\b): L 35S o )lee 3l Lsff.m.: Joli
i 3 e oS ol ol glaen 55 sy e
L Eel it e S0 4 1L LS e )5 Ol
Dunn ; Mannar) s, & . 35 olusl s Sl
oldl s Sl o5 01 .(1447 Mannar 1440
Lo 528 )3 o3sa ol> laes sl b G b 3l omy
Sl oSl ol 4w U s Sl ail o G yeme oS
2L osd 0 Sl Sre S 4 an g ool

.,\_i&a.;quwjlmbéebubjb_}&m_})dbtﬂ

Yoo

Aodko

Sl Gl BaneS Sl e S
Jold A el Glal sy 50
Laisaosn ol ool TS 5 5 s 06 5
oS oyl v.‘.\a.\] b bl 5 Glodes i
5t Slo3 S SIS 5 0350 Wl (5351 5 5 sk
Sl Jiadd 5yl oy e Sl g
O3 5,8 500 =) Cl_é_s Gleles bazale
Y oYY 0L 5 Sorrenti) G ls

ooy b byl KO0 0 &8 0 5508
Bhardwaj) <ol S ;5 ol 558 5 Lol s
55 a0 sassn K5 SIS sl (Y0 IA
ol glwarby 5 IS 5s Sk D 5o wld
PSS 55 SIS s el sy S
3 5aS ol e (Y2rV WHO) ul s
0% S0 N WU B SP U UL JU B EVRCICNN
Ot JSb any OISl e il 534S 5 1S s
Hm 52 g8 oS o I 5 hredd 55 Shas
Grace 5 Knowles) dlas o liy alls (o5
=S S WA Jlu 5 Oldl 5o 6 558 (YN0
U (W PP PRI . S5 I B W U P GVt
S o5iS 5 el Sea Gl G peas 5 155
Oljle o 55 gslloe Yoo e Jla s 0Ll AFIA Jle
S A Srae b )5S Olyea Sl cilig
Y*\V . Azizi Delshad) J_& as=ls oLl s
A 5 5aS Sl o3b DUl 28 el sl s
S ble 55 Ll o o5 Sler codlig Ol
0358 k) 5 5d e sdalis QL) j5 L 5 5eS Sle
5 plal Slejen ols 5 Ol & Sy 4 (O]
S Ol 4 55 Ll LSL“(’\"uELL'”‘Cﬂ"‘%')"‘JiJ'

.,\_ibj_?asu..b)\)_ﬁjlz;bmﬁ& oud QL.M.:\)_SAS

IT3
2T4



\EXE AN D)Loa.s dY 8,93 cg@.\»fﬂw » w&g;)

O Sl s S S Sk S 4 (S
e il Jgmame oSl 5 03U 5LES Sl
R e T P
a8 b s el e Sle e S YN0l
&g&_wguﬁaob\vuqﬂm,lmuxd
sdantle ot Sed el O35 il Jsens
Dy p SAS V=N s
o)y 5y bl a8l i S WS
O 35 peor ki Lol jen oS o o ks
W olssl alel alS Ol gea (sie oe
L o il epse) Slals sl Oles e ol
EVEE) Od 05 b ste L il 8 (o5
3T S ama alal o pon (S 4LS
LsLa¢\>),UJJmM~EJwT)V)\J§5M4{UJ§JA
5 B ot baabge LSS 5 ilesl o5 S s
Sl olas . Lds 80 () gbedoos S
3a V80 Y Jlw sboy s s culid ol 5 51 il
)Jﬁ)ﬁd&—i@@\j})bﬁt\bu@hd‘)bé
e o 3N iS5k Oy 5 L sad a5 0
3505 5 0k Silultr abgs o 51T 5 ilasl s S
S g s i 5 B g 4l oluant] s |
Gla ie i ils 1y laisype S SHb L S
ol G e b Jpene Sad K 3l il 05 8
Sl 5 I miale3T 65,5 53 5 dSs sad eslinul
03,5 53 5 ety Sl (ol sddale S
4_5m_~.15£)|,\i(5)l>§g6‘)l{)'\cj;uiiu)'i
@L“C\Ju‘”):“‘”""'\‘: sslazul (g Ll O pme IS
Syl s 8T s s =l Shelal o
b S oy eb;:ﬁujﬁeﬁ\ e Ll 349
S e sl 5 Sl K G jaas M O
Ll 5 1l s Laol 035 Sl b Sl lsay
Locble 5 (VY)Y OLKa 5 Insoongnern) o g3

o DLSG e T A 4ses ié\lfl-ﬁbicla“):

Yol

otlae Slas dn Sy LIS e Cas i b
Ly OF 5l eslizel 5 Kas Ko 68 ol 3l
5ol Sy bl (ol IS 4 gl
slad=ly 53 5 rme S i K sl (5,008
Kharazi) 4ol o SLS 4 BB 5 ol (g5ls
g Sdalooly,— ! (V44Y Moaveni g
o=l s eslead gl b sy (So sl 5k
O ol 5 ol Ko IS5 Olar @) Lol
55 Ladl Sheslial &l 51y 5 5 (Kas Ko b

gy 9 dlgo

O Sad il sy Sl slas 5l 4 6l

el o33 Oade 5 Sy s b &
e et 3 (Bl S ol &S0 5l S
&;.;@;ﬁw.x_;ﬁ%;o,ugmﬁ;a)ts
el Sl S 5 ol g se s g b
eSSl S e £ 00 5 (A Ses SHL)
53558l n i3s3l eslizald L (B Sl S5k
clle S w wlol Ko w glaie IS @ ol g
Loolie cpl sl Osdis 53 a3 VY0 a0 s g
e 2 s el Gl iy 4 e g
e 5k s el ks (Sad Sk oL B
Df,_lﬁs,_a);,\_mﬁ&pMo)\mg,\ig?\;
9,8 s s 5 (Yo oV NRC) 6, Sl osbe
L35 end (o a anllans ;g addae 55 Ay 3 5eS
33,8 s JuSa Gy b el> 3k 3o & ples &S
o e S a5l ealils g lads LS 5
3380 Ol ed S s S el 55 Gl
JK_ZQL;:U)EKT,JBJ_&»U}J»):.JJ_:J?%@S
S yog 5 kS ag e ol Yoo lad b ol gl
O NP I Y U U PO E N T

xS e Bl a5 VY0 LS L S



G393 Sl Lo pule | oy GRS oy (b Gl 31 oalisan! 1,51

ool L totalive o lde (YHTK (Jds opl 3 oS
9 olbas S -2 TBij <ol S Bj ¢l i :Ti

oy g

L e slye Joe bl S 4SSl (51
PSS e 4 lagls ool 5 5o 3131 G me
Sdons osls 5l mailin s (g5l oS J pames |
Sl oled G ame ol Slrlas| oyl 610
AIVY Jalls ejj_f).se)).sdj{,\)'w&a_}g_éfm
VAV 5YNVe i B s A JaSe 058 3508
sls QLS (gols e Q;L&Jd:ﬁjuﬁpf
© il os S 5 mas S pla (P <i/v0)
L aslie 55 (6 %S s b me (5515 ome S
JoSa s (13 e BBl S sl sl oS
(O Jsa) 45,5 sdalie B SA

350 33 5 sl 5 Obj JiSam 5 Ol
LL);J_LA)'TQJ_ATE.:H)\:LS_;M&S_&_}QW
Slalw 53 (S il oa 5IL (Sasls 4 S
sddag G5l 5 3 K0 sdalie S sbas
s gad Las 1y 54 <=L§>L:.w\ LUL_LU'T 0593 eladl U
ols o s Laol 035 3L L 0ad a5 LT pomas
LSS edalie

S b aslio 3 S slaS 5k G pae als
qwtuoiﬂsﬁ?(aﬁg?;pt&g
TR 035 S s o il e 5 2 sl
S L aslin 3 0y Ll Kol STy
SLASS sy (oLt G 5 il ab S
St 3 (ke e s s (S
ke (1444 Kogut 5 Valk) el Lol St
VY a0 A S Sl sl oy S
Ogden 53 a3 04707 SVENY L 5 a4 il

)sm‘\\/\‘o }C\O/V‘-\LBL;{M szl-ic]‘“)-’}

yov

P Lo 5 Kl il Gae e 5 A
e 5 JoSie o 53y clale ( Sle (35
.,\J_:wabm e)).sL}SJ.su_ia_}Sjl.z B o
Ol 02 s oo Joeia Sl J3 055 sladi sl
Vo Lloda Csh A 534S LSJJTC“’.' u:ﬁ.:l_,aj
L glos Soabs 5l ion ol o 5055 ) e
o 3 sl ws esle Gl S s 5l sl
423310 Dde 4 o (Sl gl DA wd
e.xah;..ﬂ:g £ .,\J_:ij)j_i):jLNMng Sy
e e b romen s Ta g Ty Clle (s 6
S el s (IS =Y les 3 5 5 s
Sl glacS Sheslinad L gy, glad e, 50
Sunlong S & (i S T 9 T3 (5 ,—So 30
bl jlesleul U e 5528 oL Biotech
Sdoae L hile 5 @3 S o0 RAYTO 2000
oSl bl S5 58 Sl ) s o
sSandell) L& g, So3la I Gl S —Ju o
i by e slaesls o sa s (14TE Kolthoff
L csdis,e slalsenss 5 pm (Sdes &y hle
3l 55l eslinal L wsen] Gladds 45, 3l eslinal
aslio 5 (V adaly) s 450 (4/1) SAS (5 L]
A3 0 Jlazl o s Sl O3l bl Sile
Al
ij =p + Ti + eij (\ el
Sl s edalin a Jlie 1yl Jde cpl s &S
g eilesl glas Sleij 5 s TS
SlaS s L L Ko G pan 4 by e slaesls 450
St o JeSe A B e 5l S
adal ) L plal Olo 3 ot 1SS slacs S50l
Y

Yijk= p + Ti +Bj+ TBij+ eijk (Y ala,



\EXE AN D)Loa.s dY 8,93 cg@.\»fﬂw » w&g;)

BE V“_“‘E Ol S 5 5 ea 5 sl LB il
2 pls syl i s s rie oL B S
ails La S 5 s 5 etagb, B85 513 2 m
!

Sypm 3 S edal fesas &l s 2
eslie Ly Jlad Sl 5o endS Sl (ol
23 eelS D 5 el DI S S e oL
Sl ez U (S alis sdalin iy S
Sl 3 S Sl O 3 S Sl U
Jole S Olsmea by e 5 Sl s el
s S 53 a5 pe Ay S s S
ol e ((VA9A O Kes 5 Diosady) sl 5l 58
sl sl OF i Mol o s g e
ol s FSa Slgr 055 b s wlis
Sl 5 xS cdls bl o
OLSes 5 Jameson) 355 o o313 TS
e 1 i S5 s Db 51 (T
SIS U s Loy g cble sl
.(V44Y Siddiqui)

Cble Ly O pae Gt (Steer a5 L
ety LS Olssny il b ol 055 p e
O 5Cui) A e § Lol s A G, ae
Sl eddolsal 4_l§)_s O £ Locble (YeNd
03 gdoes 434S 34 1) > ijj_iﬁ.a YY/Y Luju_l.aj
sslazl (Y oV (Grace y Knowles) s,ls i 3 5 4aS
(P<+/40) Lls mae il Esly faS 53 a5l
iy o bl Glaes S 55 O o b il
20 S Sl e das e 0L S s S el
Wles sy ilasl o555 b pls (gl o el oy
(Ydsa)

' Universal salt iodization

YoA

e LS L O e Jlis 4 ax 5 L g sk
G ae WSS Ll_aofcla_“):,\ic,.]éb))\:,l{
B A nbeilesS 55 jhleslenss b oy @l
oochle (Sle 5 Sas G jaae ldie 1 eslizal L
Y S s pa el slaesss (b O]
Sl &S (1 ) 3,8 acloms 05 Ls /YA
(P<e/00) sls QLA (g5l pme

Ao esliuls g ad b K 4ge o
ey loaS e Sl Lsﬁfe)'\.,l_luflé
L p S ke 53 Blus o wdy S 0050 ol
St St ) 3y e sl o p S LS o
D5 Osdee 53 L3 Y 3l S

g 03 Ao c Bl s imlasl oy b
55 alS ol s sl Blel S sl L
Chle S g e B JeSe 4 S A JoS
Ao oo 55 S Oles bl el s
s LS dsn (5 53 88 18 by Rl
5 Abdurrahim) sl Lois | of Ll e s
Y YY OG5 Deresa Y+ YY (o), LSS
Sl sl b S sl 5l oS s 5158
D o 50 5 Ok ol 2 e 55 oS el
Slasia A b1y st ay Ao s YY1 s cnils
e -(VA4A (OIS 5 Diosady) Asls s
Sl 5 iy 08 5 Ay e LS 5
S 5505 ssm s sl dy GBS 5 1sa 3 O el S|
Il 5558 o JoSo jo by eal 3 malS Esly
modd andls oIl gdee LS 5w s & T
cble fals 1 (Y Y Ol)an 5 Gogaev) Ll



G393 Sl Lo pule | oy GRS oy (b Gl 31 oalisan! 1,51

ol s IS b S b G pan 5 Sas Gpean (ke =) s
Table 1. Average salt consumption and supplemental iodine consumption during the entire experimental period
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Gy 33,8 Jw) o Se y

0.0829 0.78° 0.61° 0.00* 5200225 e Rt
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&b Means in the same rows with different superscripts are significantly different (P< 0.05).

* Concentration of iodine in salt rock < 2mg/Kg
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Table 2. Average serum iodine concentration (pg/1) in the experimental herd
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Table 3. Average serum T4 (ug/dl), T3 (ng/dl) concentrations and T4/T; ratio at the end of trial
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