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Abstract

Zearalenone is a fungi mycotoxin which is being found in cereals such as corn grains and
soybean worldwide. This mycotoxin activates estrogen receptors despite its non-estradiol
structure and thus causes morphological and functional changes in reproduction organs. Pigs
are known as the most susceptible species to this mycotoxin among farm animals, and the
clinical symptom of exposure to this mycotoxin involves ovarian atrophy, prolonged estrus
intervals, persistent corpora lutea, decreased fertility, and stillbirth. Controlled experiments
showed that the severity of these effects depends on the reproductive status of the animals,
which have the greatest impact on immature animals. Zearalenone not only interacts with both
types of estrogen receptors but also is the hydroxysteroid substrate of dehydrogenase, which
converts the zearalenone into two isomeric steroid metabolites called alpha-zearalenone and
beta-zearalenone. Secondary metabolites of alpha-zearalenone and beta zearalenone are
produced in the second step of the reduction process. Alpha-hydroxylation increases the
estrogenic strength of these compounds compared to primary compounds. Probably the
specification of alpha-hydroxylation in animal species is related to the susceptibility of an
animal species, such as pigs, to exposure to zearalenone. Another factor of animal species
susceptibility to this mycotoxin is related to the inactivation capacity of zearalenone and its
metabolites through glucuronidation. Pigs have the lowest inactivation capacity through
glucuronidation among animal species. Thus, this may cause a delay in zearalenone inactivation.
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Abstract

Sheep is considered an acceptable source of tasty meat for people in Middle Eastern
countries. Due to nutritional deficiencies in sheep herds, a high percentage of pregnancy
failure prevents success in breeding this animal. Arginine as a supplemental nutrient in
mammalian diets has been shown to play a beneficial role in fetal development due to its
activation of nitric oxide (NO) and polyamines. This study aimed to investigate the effect
of arginine injection on Awassi sheep reproductive performance. According to the results
obtained in this study, intravenous and intramuscular injection of arginine compared to the
control group had a significant effect on reproductive function (estrus time, estrus rate,
fertility rate, Pregnancy rate, birth rate, twinning rate, infertility rate, survival rate, and lamb
weight) and concentrations of hormones and other metabolites in ewe’s serum. Pregnancy
rates in arginine injection groups (intravenous and intramuscular) and control were 71.43%,
57.14% and 42.85%, respectively. The positive effects of arginine can be due to the activity
of the amino acid arginine in enhancing blood flow in the reproductive organs and thus
releasing NO, which helps to dilate blood vessels and increase the speed of blood flow to
the organs (increase nutrition and oxygen) be attributed. In general, injection of the amino
acid arginine leads to improved reproduction and Lambing yield.
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Abstract

Important products of the agricultural and livestock industry include milk and dairy
products as well as red meat, which shows the special importance of animal breeding. One
of the valuable aspects of raising livestock, especially ruminants, is the use of low input
value feeds such as plant or animal waste that cannot be usable by humans. How the
microbial population in the rumen originated, as well as the complexities of how each of
them works and their specific activity, have long been discussed by scientists. In the early
stages of ruminant life and infancy, ruminants’ stomachs are free of active microorganisms
and are sometimes sterile, but as dry matter enters the gastrointestinal tract, aerobic
microorganisms will be the first developing protozoa of the fermenting rumen. In the rumen
environment, there are different types of microorganisms, including bacteria, fungi, and
protozoa, each of which has played a specific role and has a significant impact on animal
production, the knowledge of which can facilitate the formulation of diets at different stages
of animal physiological and production. The composition and number of rumen
microorganisms depend on factors such as race, age, external environment, and nutrition.
Also, various factors such as temperature, pH, buffer capacity, osmotic pressure, stress, etc.
affect the number and types of rumen microorganisms. In this article, an attempt has been
made to acquaint the fans and readers with some of the importance and complexities of this
amazing system and to provide them with information in this field.
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Abstract

Historically, the number of nipples is an important trait in relation to the maternal ability
of high litter size mammals, it is important to know the genetic function and controlling
positions of this trait in the genomes of different species. High litter size domestic animals
are potentially dependent on colostrum-derived immunoglobulins due to placental structure
in the early hours of life. Therefore, the number of teats plays an important role when there
are more offspring in calving than the number of teats. In some cases, even the number of
the teat and their position relative to a natural teat is very important. The aim of this report
was to investigate the different perspectives of the multiple teat phenomenon in mammals,
especially in domestic animals from a genetic perspective. Genomic loci, chromosomes, and
involved genes will also be introduced by reviewing the sources and studies related to the
extra teat complication in different species, especially cattle, sheep, and goats. Designing
breeding strategies for the number of the functional teat in twin animals plays an important
role in helping offspring reach the source of colostrum, as well as conducting related genetic
research, providing a better understanding of genetic architecture and metabolic-signaling
mechanisms for this trait.
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*Corresponding Author E-mail: arash_707@yhaoo.com

Received: 28 Mar 2021 Revised: 29 Jul 2021 Accepted: 31 Aug 2021 Published online: 13 Dec 2021

Citation: Nazmi, S., Bab, A., Javanmard, A. A review of the occurrence of supernumerary nipples in
mammals; with an emphasis on livestock. Professional Journal of Domestic, 2021; 21(2): 37-43.

ANIMSSAUT




FF—FR (3l Ve 0 3bo) ¥ o slows <V 0558 éSumotd

($1462) o295 — ool &0 Piom -3 ( ®

1Fee 3l t] o olAGIS cold pale i 09,5 (o1 gomiiild — code (pocxil

8 https://domesticsj.ut.ac.ir/article_81704.html

S9.0 Jlo

S Sl 8 Shos p Fyl > il Ol 1

T Kod 3 g 005 caman ol < cous y Cymol

Ol eoleiol (letal (o olKails (65,9liS 0aSisls ¢ sold pole cwdige 09,5 pls A anz (5 558 semiils |
Ol syt Olul, 3T gl olSils (55,9LiS saStils (oIS psle waige 09,5 ¢yl 4055 pans (555 65’.’-‘1—"“5"
Ol S ol oBails b mlin 5 (65,5laS Basiails o sals pole cwaige 05,5 pls adss JLolinl v

https://doi.org/10.22059/domestics}.2021.319311.1058 (d

(KWL

Loy i G Jolas pas o)l 15 lsa 5 O Sl b s i el (b9 laptens 53 )l
S wsbye slsp 5 ST 5 Vb aled Lulpd o )lm i a mte basme 4 T @89 5 plee o )0 (Sl
b 4 ] ) 45 el B 5 5, (ol ek i 55 el (5 T 2 gl 2T, ol
@) Sy wad o)lge 10 a5 09d oo (eadsi 3 Shas g 18 Oy ) £ o Brae S|t alS Sl e
Gl edle it Soubes (Sl 55 A (2065 Slaoli 4 Cas Jeme jsb 4 6 laoli ol Jlis
sl e ()l A5 e S les i (Sl sle)S o s 5wl (6 5VL wlgs oS SUls>
Sl Ghye5 gy onl 3lams oo Gialidl 1) il slaslom 4 plo Coilus ae S )0 9 00,5 g5 1) (S 9l
Sl oo 155 il S e 4 lipen e eeite slys 5 T bild 5 5,5 slagls

oo ¢ oo g cadsi oo Slas dgugn o 5l il 1gudlS OlolS

fatehif@ut.ac.ir :J ghuumo oddiuws gi*

VE- o UYE ST HLE gy G VE YN bl gu,b VEe Y0 S5k b VYRAN YV sl o gu b

ANFe e (Stols (sH8,>) g —ale (55 gl 5 Slas p S)le s Sl E1GB (0l sljaan ol goum 1 DO 8,

FEFL NV

7

S94

AnimSSAUT




fo

- é . fes @ 4.
G Ggls 8 ,5doe 1 (Il A Ol gy es g (o, EEL @

@y 4 a5 Whige Gl JUS ) les 5 b8 Loy 5 eiiS
AU ooy QLS 5 s «SThss Byan 095
ey g 0,8 il az o YA 5l i JUS) sles 0,05 oo
glS (65 1,8 oasmoylis adds o ,LFr 5l iy s
0, Slos gy ddgi p aS aSG jeb 4 el olo S s o
(Kadokawa et al., 2012) 5,35 - 35U o> Jieodss

G5 U1 65k oyt b 00 et Sllgus s 4o
42 (5 len 4 Cueglite 9 Jrosd s a8 w2 (1>
AIFIL (Gl 5 4 gt slagls Cowl wogdle
g5 Gl Juds 4 cel (e o sl oo GRS S o
aoj.;_.i} uu?.,.} Be ..\.:J}: c.la_.u uw.:b.@‘ L: é..‘ylﬂo u)‘).’>
.(Kadokawa et al., 2012) oL

SRS 3 giiss o 53 (53 oy i S 1
")*cl"ﬁl ..8"

2 s Oyg—o & (Sl i

5 Ermas Sz (o (Sl pie— (S99 )98 i
Ramendra Das et al., ) 3,135 o ;56 4S5 (555008 jud

(2016

Aoddo
o0; sln Lavmod (S5 5l (S lse 5 O s
5 @yl o )s—2S )3 o 4 Ol ol po s W)
slell o i (Ramendra Das et al., 2016) ol Josxo
a8 1Y ey sles a5l 08,5 3155 lem g Ol &l s
ot Onied el a8l iol38l ass jo g0 o 5 il
VE Gl 4 VYoo Jlo b Slez slos awgie a5 Cowl oas
Olis uizman iy nlg oli8l ol § Gl a0 OIA L

slolagy plp 0 arwg Jb jo slo,giS yiing a5 ol ools

a Baae bl oz i pdycaol b s 5 O

dly (5,5 5 (55,58 wiile o 4 Gula slo i
YO UV o o slapls jo i3 Sl aels aiiwn
20N S id sles (ol jo a5 el ol § lw a0
Yousef, ) cwl ol § ol az 0 YA B YAF o asals
Az o YO LY. 5l YL Gler sles Jls pl Ly (1985
o5 il ax 0 YV B YD 5 Jotas glsn 5 T j0 0l 5 ile
Sgisn il i ol 4 poie 5y S sler g o o
S oy ga— (slos cazs jo (Kumar et al., 2011)

Death from Death from
cold stress Thermoneutral zone heat stress »
Cold Hot
zone zone
= % Heat
R N | production
—8' Comfort zone E \\
© =
Hypothermia Hypertermia

Environmental temperature

(Atrian et al., 2012) o>, oles oogame g s oled odgame Solods IS - K&

Ol YV S A4S 0gd oo cnaline SYNS I Sy didlaie oyl

(Atrian et al., 2012) oo oo 5Lis yige 1) pogie

1Fee 3l (o ly Conay 05lol) 90 05losdh (5 9 Cmuns 090 (Ssiwmnld (5148 >) g 5 — oo 4y 3l

Olie 4 G oled eogasme 1 s oled odgaxe

Sl g se w e JUS ) slos jo adei JBlas ongae

v



®, 2 Rahimi et al.; Effects of heat stress on the performance of ...

}l)WpH )dﬁ#‘wgs%ﬁﬁ@)émﬁ
Sl 1500 sl aelo 5l Hlgse s xalS o (OIA 0 £/ Y
2l g e (g5l 5o s (Gl odg el L Ll
yodle ams o )8 b o | Ceodles (St oole B yas
5 Ay, 0ad o Slee yialS el pizren ()l i )
Soriani et al., ) 35— oo Sllg> maadgilin Lol 5 56

(2013

S gl 2 Syl G O !
G 02, slagls y alise 5,k o alo)S il
Ols 08hes 5 5 b adgi palS el plonil o g a8l
slagls o lo S il @S e | (P 2g—bioe
Sy siile (5,1, laalis (& ) ai)le
Ol I8l (0,8 &8 > 50 Sl cganlss jl bl b
OR300 el el by (S e (s 4y g e
2 & 135 Gl B @l vl G iy B Ol—2
4 08 ok elS ol By as il dag jsul Slb
L 2ols asle) Slygs i o Slii o L3l slagl5)|
(8,155 oiws 51 STyss joue Cieyus 205 g o pae
9 3 palS (Bran STy g Sis oole B yman Grals
s 3 Shes (o Sla0ge,98 Tobaw 50 i el CudsS
il alPl g ladlusS odsi g (59 malS o Jheadys
4 yxie Soles 50 g o ploxil pad 4 a3 BBy (nl 6l

(Atrian et al., 2012) 05 0 o> odgi Sials

Sige e by g Sy Sy 3 Gl S S
oSl
84S Ll S pe el e polo a Lod (ol
Iy Slys> B g aiildS aie Slw)ls JI 3 weaVlgon
sbeo yo Sl B, as (Baile et al., 1974) aas oo ials
ol ol 45 WS e 28lS 4 £g,8 oL T il 4z, Y L YO
slagls ;o Jatee slgp g o bal, b g az,0 ¥ sles o
Foogles jo oS oo oy a5 it S bt
St sbagls )o STy Bpae sl (Ko 85 o 4z o
YOUYY i oy ,o «(Rhoadsetal., 2013) v ,o ¥+ b
aod Ve B A bals jo 9 (Hamzaoui et al., 2012) oo ,s
Slys> Brae Suols .l Luels (Hooda and Singh, 2010)
oIl 05 glalamme 5o &l adg alS sl (),
2 LS oy mpe e S5 o SThes Bymae 5l SOl
> o Sy Sy plpls ol o olua 4 QEALS g5t
0703 5 o (39 et 4O 5 00,5 w63 ke Jolss
ol (Lacetera et al., 1996) wb oo 2olS Joy Consg
e |y Ao )5 Al (Sl 58 SlappanlSe Las (sl
Splie SIS 2138 b oS g5 0 a5 aas o
o agls 1,105 oo o 156 s> caodls 3 g 059 oy
g g el pals |, wliul wds gl o il
Olore 4 ol cpl aS ams oo Sl ) SlySer g Slisg
Soriani et al., ) Wl oo Gl 4 awS b o Shoe ;o yuss
Gy ae STygs a8 Lapls o281y Sy lee asy (2013

@55 L8 Sl G5 Il o pls oS (She0 j0 S o

Heat Stress

e

Increased sweating,

|Reduction of body water |

|Increased of water intake |

‘ Fulling the rumen by water |

N\

|Increased respiration rate |

| Lack of sufficint space for feeds in the rumen ‘

N\

| Excrete of body CO2 |

‘ Disturbance of body acid-base balance

Decreased of
reproductive performance

|
Liar satiety —P‘ Decreased feed intake ‘<'

‘ Decreased milk production

(Atrianetal., 2012) 5,5 o5 o 5,l,> a5 <l -Error! No text of specified style in document. s

’ Scientific-Extensional (Professional) Journal of Domestic, Volume 21, Issue 2 (Serial Number 20), Autumn 2021




fv

e S e SR 0y (Tl i Ol 11K g o, (@

oeelsT ST ol a2) bl @l)] 3y )b 51 ol LI s o
Slor &S > (A ae B 3 (6P 00l SIS e (5o
G el 00 i slagd 5l eslinul 5 bagls SILLI s ol;T
890 oo (50,5 SiS sl il o0 5 SBlide g oaS S
5, Slos Wlgh oo (pizred (63w S 055 18 eolan
Ot Yozl g o0 g | el 5 5l 55 Jondys
LS St Sl ssliiul il b 4 00 5 b
S slagls )3 el gboliie 4505 b (Ligh w2505 b 6 05
agtd S9zg pae b S92y Dy 3 W)l Shde 4y g tws oS
Iy Gl e & STyss oo ploly 5 Jroadsi el 0y
boe Conndg Sente Sl be, 2N S ol S (0
Sl &350 0959 el 55 Slen g O Ll & j0 pls Gl
Olyie 4 0)lgen a5 Al d (b Al glilo g 039 S5
S gl 5l cash; 05z wiles ol 4 grnb aaiS S
ly 25l oo £9ite S Sl osliiul (rizren 398 o0y
)90 bl Ol j0 9893 b SIS ) e blas

.(Atrian et al., 2012) 45,5 1,3 oolaiul

S o Bl g 50 I Lo e
G5 GalS gz o e S5 (e sla S JLeel
Lix 1) 295 gliwgion b asS S8 e 4 Wlgiee Sl
S5l )l 5 (—BU (s3se Slge 0508 I L g 008
501y gdie olge ST)5 g Lds (oF S oole By an S
adsi (West, JW., 1999) sas o Lol o5 clsp 5 ol Jsb
VE ool LT oz a5 laglsys 3 yme St oole 5 e
LYol 0,z Londs 40055 slagls 5l yiion e ADF as o
e )3 0y otyr Lialydl (West, 1999) 555 ADF oo s Y)
oy b adss e ooy 0y plenl) (ldl el o 5
Sls > 057 Sl ke 05 slsn 5 ST 13 65 b 55l
Linn ) Sl B 5,0 Sy Sl gundpilin &5 &l 0y
gl slacw] Cogo wilgs o 5> 25 (et al., 2004
ol (Sane Slge 5 C B (slagrslig Br—an Byb 5l a5 350
o plgie 4 B g il Plas 4o |y Ll olgoe 59,
Jos g (gwla ST (o oy 0aiiS g0 ie) 001 lee
S5l ! seslienSTn ) 5 SoysSol sl 5 S o0
565 OleaS1 5T S5 lsie 4 C alityg cnl 2 ogdle S o
B SV PRV PP WX J7E W1 YN VW) RUFR C IR, g e

@Lﬁ:‘a‘o ms gl (5‘f \_AA.JSIA&J‘ d)m l) ol).o& C u“‘L”S

1Fee 3l (o ly Conas 05lol) 90 05losds (5 9 Cmuns 090 (Ssiwmald (G148 )>) (g 5 — ook 4y pi5

B0 Syg5 Sl g > g

oM g & e Gl 5 s o ol s
1 Bymae slp PBI slodd 352y pas 5 ()l olws
03,510 sly S (518wl ood agls’ ez )5 g3 e
S Sles )0 A5 S Byas 095 lajls oS
Slge s508 Oliee (2L (nl 2 ogdle 358 o0 Sl (sdie Slge
S ol (o )-‘ f-‘b =S ply 93 czge (Sys>
8 g0d ol (SIS Jlade a1 (B ST55 plowl e 395 cn
g asls S5 )l i il cou oud a4 Sy B yas
law mlS i b g oo WY B A Gl 4 cul (Sew
L ool)F ilow a0 YT sloo jo SThem B yan rals auS
3 el el Shgs Grae als og b oo £90 i
Slplie (LasgeS (2 g Qs> 3,Sloe JhalS waJys
(Atrian et al., 2012) el

20l g ol g Gyl g

3 =5 solatdl iie o3l Sote b a5 ShalS
200 g0 ARy (65950l (6 glog— a5 Cl ) i
Eor—2 3,5 (il az 3 VY (YL slos )0 5B adgs fals
Lo o il (sl () dolee) dobas SO puizmen (060 0
285 Ceol o ol o5 (glsn g o )0 5wy g e
(X, kgltay) st adss e cpmr I sine alal ) dsbee gl ol
el 5o Gl oS s az o 5o b b o el
5,00 3925 yj 7 b 4 (Y, kglday/OC) ailys ;) sles

Y=-0/04xX+0/18(r=-0/53, p=0/03) (V) dolae
Slogls 5 et 0y alS 4 il dolee o)

oSS P dagoun slas 3,5 5 43 n il b
PSS So oS oo gl il 2V a5 alagls ) 55, 0
PSS V¥ g aisS oo sy o2 T a5 lagls ) 59, 50
o 350y OIS o adg b T Fe a5 Slagls o 5, 50
Mg (B Sis oole yo 1alS 0 S9lS 58 (sl 4ol
3 et o nlply b e 2l SOLSTY (e 4 b
5l i e ST L Jotae glep 5 O] 0 a5 laglS

.(West, 2003) oo ﬁ)f 6"9.0: ) uT 50 aS Sl @L‘bjlf

12 g 30 Tl g 39t 9 Lo (K 38 O ek

s obml (Sl 55 S sl e (n S gl

v



® ./ Rahimi et al.; Effects of heat stress on the performance of ...

&be

Atrian, P., and Shahryar, H.A. (2012) “Heat stress in dairy cows.”
Research in Zoology, 2(4), 31-37.

Baile, C.A., and Forbes, J.M. (1974). “Control of feed intake and
regulation of energy balance in ruminants.” Physiological
Reviews, 54(1), 160-214.

Das, R., Sailo, L., Verma, N., Bharti, P., and Saikia, J. (2016).
“Impact of heat stress on health and performance of dairy
animals: A review.” Veterinary world, 9(3), 260.

Fournel, S., Ouellet, V., and Charbonneau, E. (2017). “Practices
for alleviating heat stress of dairy cows in humid continental
climates: a literature review.” Animals, 7(5), 37.

Hamzaoui, S., Salama, A.A.K., Caja, G., Albanell, E., Flores, C.,
and et. al. (2012). “Milk production losses in early lactating
dairy goats under heat stress.” Journal of Dairy Science,
95(2), 672-673.

Hooda, O.K., and Singh, G. (2010). “Effect of thermal stress on
feed intake, plasma enzymes and blood biochemicals in
buffalo heifers.” Indian Journal of Animal Nutrition, 27(2),
122-127.

Kadokawa, H., Sakatani, M., and Hansen, P.J. (2012).
“Perspectives on improvement of reproduction in cattle
during heat stress in a future Japan.” Animal science
journal, 83(6), 439-445.

Kumar, B.V., Singh, G., and Meur, S.K. (2010). “Effects of
addition of electrolyte and ascorbic acid in feed during heat
stress in buffaloes.” Asian-Australasian Journal of Animal
Sciences, 23(7), 880-888.

Lacetera, N., Bernabucci, U., Ronchi, B., and Nardone, A. (1996).
“Body condition score, metabolic status and milk
production of early lactating dairy cows exposed to warm
environment.” Rivista di Agricoltura Subtropicale e
tropicale, 90(1), 43-55.

Linn, J., Raeth-Knight, M., and Larson, R. (2004). “Managing
heat stressed lactating dairy cows.” Hubbard Feeds Inc, 26,
9-10.

McDowell, L.R. (1989). “Analitico: Vitamins in animal nutrition;
comparative aspects to human nutrition”

Rhoads, R.P., Baumgard, L.H., Suagee, J.K., and Sanders, S.R.
(2013). “Nutritional interventions to alleviate the negative
consequences of heat stress.” Advances in nutrition, 4(3),
267-276.

Shibata, M. (1996). “Factors affecting thermal balance and
production of ruminants in a hot environment-A review.”
Memorial and National Institute Animal Industry, 10, 1-60.

Soriani, N., Panella, G., and Calamari, L.U.L.G.I. (2013).
“Rumination time during the summer season and its
relationships with metabolic conditions and milk
production.” Journal of dairy science, 96(8), 5082-5094.

West, J.W. (1999). “Nutritional strategies for managing the heat-
stressed dairy cow.” Journal of Animal Science, 77(2), 21-
35.

West, J.W. (2003). “Effects of heat-stress on production in dairy
cattle. Journal of dairy science, 86(6), 2131-2144.

Yousef, M.K. (1985). “Stress physiology in livestock.”. Basic
principles, CRC press, No. 1.

Publisher Note
Animal Science Students Scientific Association, Campus of
Agriculture and Natural Resources at the University of Tehran

Submit Your Manuscript:
https://domesticsj.ut.ac.ir/contacts?_action=loginForm

sl Sosli jslate 4 5 g Wisgy gl ST il S oS
S pas (Kumar et al., 2010) .o .5 oo 1,8 oolaiwl 850  Jolow
2 S Gob 3l 3k olge b ) gotpn S yashe JoSio
ol g Sligel adgs pals St 1% 0y sladel oy

(Kumar et al., 2010) s 15 bapusilS g ,So Coroz

P o 3 i s
S slagls o Sl 55l S sl g Grals

o.);.:..i’: 6&9@ ol')'u' C)Lo‘ | Lg‘A.’Z...’I’;) ReCy °)Si3) 5) M)[_:_,

29 00g Dde NVgb anTd Le)S ply j0 Joos 250 sl

‘Ly‘).:Lu e )JJ.J u&n‘ )L.\.a‘o 6];} (ob95 QLQ)) Ode ob;

S5 Sl 5 b ablie sl s sbaghs; 9, 2 Rk

@ Wlgee o8 ladarze )3 o sles 15l 6T gl 09

«(Shibata, 1996) 54 ploxl o, dw

bagls (o)l Jome Sl 1o 5esd b lapzme slos ralS )
00uS Suz Ol 4 50,5 e b

s b b jleolatwl b apls oy slos zals” -Y

L oyl als g Shhes o550 51 solawl eojl aliél -¥
(Shibata, 1996) (slasdxs (sl sl il 51 ool

e OIS 6 8ol sl plo oy les wilyg, (g, Sosll ¥
(Atrianet al., 2012) g l,> 35

olele 5l eolazul -0

Ayl o bgls ST rals -#

s o, Gsle -V

ool STyem wlads iolidl A

59, S olelw o 20> -4

Fournel et al., ) couS s (6 med slaay 5l oolaul -V -

(2017

oL
5 cdle 535 n ok sire Sl Wl e (Sl S
95 2 she Sl ol il Lo g sl ansls Slls> 5,Sles
e GRalS alide (2 pae slats; 05 @z L ]y Slls
G Slogls 0 aal)lS 5l (59455 et S dnusgi (sl
ool b ol L5 (s tn Slidios )l 15 bl cow
o5 ol Glgiee Glads gleySal, o (Snoe lagis,
) SThes Gras g b oy ol £ 9 3l Grals |y 51>

sy 58l

’ Scientific-Extensional (Professional) Journal of Domestic, Volume 21, Issue 2 (Serial Number 20), Autumn 2021




Domestic; 21 (2): 44-49

.} P Scientific-Extensional (Professional) Journal
‘/ .JU@?]’ i
pomesmcl | Domestic

“Seurnal of Animol S<lence Students
e amsarcn e byt v

Animal Science Students Scientific Association at the University of Tehran, Autumn 2021

https://domesticsj.ut.ac.ir/article_81704.html a

Review Article

Effects of heat stress on the performance of dairy cows

Amin Rahimi!, Amir Mosayyeb Zadeh? and Farhang Fatehi®*

1 Ph.D. Student of Animal Nutrition, Department of Animal Science, Faculty of Agriculture at the Isfahan University of Technology,
Isfahan, Iran

2 Ph.D. Student of Poultry Nutrition, Department of Animal Science, Faculty of Agriculture at the Urmia University, West Azerbaijan, Iran
3 Assistant Professor of Animal Nutrition, Department of Animal Science, College of Agriculture and Natural Resources at the University
of Tehran, Karaj, Iran

d https://doi.org/10.22059/domesticsj.2021.319311.1058

Abstract

Sustainability in livestock production system is largely affected by climate changes. An
imbalance between metabolic heat production and its dissipation to the surroundings results
in heat stress (HS) under high ambient temperature and humid climates. The first reactions
of livestock to heat stress conditions include increasing respiration rate, rectal temperature,
and heart rate which directly affects feed intake. This may cause a reduction in growth rate,
milk yield, reproductive performance, and even death in severe conditions. Dairy cows are
usually more sensitive to heat stress than meat strains, and in this regard, high-yielding
animals are more sensitive mainly because of more metabolic heat production. Heat stress
suppresses the immune and endocrine systems and thus increases the susceptibility of the
animal to various diseases. Hence, sustainable dairy farming in these globally changing
climatic conditions remains a major challenge.
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Abstract

Numerous studies examining the status of vitamin D in the diet in many countries
around the world have shown that in terms of nutrition, most countries do not have a
favorable situation in this area. One of the important biological functions of vitamin D is to
control the absorption, transport, and deposition of calcium, and to lesser extent phosphorus,
in the process of bone mineralization. Vitamin D is an essential fat-soluble vitamin that
plays important role in skeletal and non-skeletal organs, including the prevention of chronic
diseases such as diabetes, cardiovascular disease, autoimmune disorders, and cancer. One
way to get this vitamin is to take it through food, while only a limited number of foods
naturally contain high amounts of vitamin D, so a deficiency of this vitamin has always been
reported and the enrichment of food consumed by humans from it is a common method used
to overcome such deficiencies in food micronutrients. Dairy products, especially milk, are
an ideal choice for fortification with vitamin D, calcium, and sometimes other minerals.
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