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Age and seasonal investigation of serum magnesium concentration in male and female Friesian dairy calves in Urmia
By: Ramin AG, S. Asri-Rezaei, Members of Scientific Board of Veterinary College, Urmia. Asadi M, Graduated of
Veterinary College, Urmia University Iran.

Serum magnesium concentration (Mg Conc.) in 200 dairy Friesian calves (103 male and 97 female) aged from
birth to 4 months in different seasons in 2001-2 was investigated to: 1- Determination and comparison of serum Mg
concentration in female and male dairy calves, 2- to compare the effects of age and season on serum Mg concentration
in calves, 3- the effects of season, age and sex on calves’ serum Mg concentration, 4- determination of probable sub-
clinical hypomagnesemia in dairy calves. Number of females in Spring, Summer, Autumn and Winter were 24, 23, 22,
28 and males were 24, 18, 29 and 32, respectively. Number of females aged 1, 2, 3, and 4 months old were 48, 21, 12
and 16 and males were 32, 31, 27 and 13, respectively. Serum magnesium concentration was estimated in mmol/l using
xylidylblue test and magnesium kit (Parsazmun) by spectrophotometer (Pharmacia, LKB, Novaspec, England) of 500
wavelength. Panacea statistical program, normal distribution, ANOVA and Factorial ANOVA were used to analyse the
data. Mean serum Mg concentrations in female and male calves were 1.06 and 0.79 mmol/l, respectively which was
significant (p<0.001). Mean serum Mg concentrations in Spring, Summer, Autumn and Winter were 0.82, 0.96, 0.95
and 0.93 mmol/l, respectively. ANOVA showed no differences between seasons, except for males that were differed
between Summer and Autumn (p<0.001) and for females between Winter and Summer (p<0.001). Mean serum Mg
concentrations in females aged 1, 2, 3 and 4 months were 1.29, 0.82, 0.84 and 0.67 mmol/l and for males were 0.99,
0.78, 0.72 and 0.52 mmol/l, respectively. Serum Mg concentrations in calves were differed in different ages (p<0.001).
Mean serum Mg concentration in 4 months males was differed (p<0.005) from one & two months old and serum Mg
concentration in 4 months females was differed (p<0.01) from one month old. Factorial ANOVA between serum Mg
concentration and season, age and sex showed significant effects (p<0.01) between these variables. It can be concluded
that mean serum Mg concentration in females was greater than males. Season had no effect on mean serum Mg
concentration in female and male calves. Serum Mg concentration decreased with age and in males reached up to sub-
clinical hypomagnesemia at 4 months of age. Season, age and sex had significant effect on serum Mg concentration.

Male calves at 3 months of age in winter and Spring are susceptible to sub-clinical hypomagnesemia.

Keywords: Calves, Season, Age, Serum Magnesium, Hypomagnesemia

ke TAY sgam 0 el 00 U ((Rale V) i adad ley 5l
P e e 45 w3 oo (Lt S0 Sliien (1) wleoo Sl e
a5 ye0 ;0 (V) V) wb oo oS (Ko W I Wgs gy 5l oallwgS
Ol (VY o) 0l g0 Sl o u,.,JI)slla.\:m ol a
Jol5 e jlapdas Sl o 5 (Sabe an | o 5ete 35008 4 (S Sl
Vo8 Sl g pliame; Bne | T 09208 55 Jead 9 (V+) 03,57, 55
LS losle a5 load i b LS 1 50 a5 g0 40 Klosgead 5,55 (VY
i ki 3 U] 4 Mise soallssS prizman (V) 0 ) Canslons
() Wlools Hlid 1) p s o2 juie 20lS 50
b cdale a by OLS IS 0 95290 Sl a2 L
QMBS (S 050 5 b s s Gl b ] Sl 5 050
slop s ol o la Sodig b ameg)l )0 5 Al L alal; jo SleMol
Wl Hy, 05l Gaio slalals jo B g 2l G o S S
Slaal 1 esls 13 a5 ae 1) 598 Julse ;56 g g0l o)y 0551
SoLasS s snte et Alin 5 (onsi -1 ¢ 51 05 e anllne

1) | Swisle g Gagl

doddo

Sne 03lo (rang—w Glgie ) e 42 ST 352 50 wlie elal
oAg‘)Suw-ﬂ-vd-vbyL'éj gg)fk;o [ETWWC 9% ulf.»..f)l i 0 das
5 cokin 955 o335I g 51 b 8 o Sangi o o ]
Mwl) |) 6,...».‘.! d.>5:)§m ol Gn.\.u: ‘>|9"’LJ“L°5 (:l;ul)_.m
O o) +) 5 & 5l b g 50 5l o ke polie e Bslane T
(Ve )MM asle LsiLmk;)LQ,,.g 5 (A) s A.J}: OY) Jad () r:lo
O ol b aolie 10 (o imingand) o oo (molS 51 3L golazdl
e rewd 9 (Sl S)lse )3 52 5009 sl 3 e 4 (oo iee )
Sl o 58T 50 Gl ol jad oo juie et b aS (o 5aie LS 5 4y SLSU
b oo il JolS s 5landas 5 o poe ans abwly eiiogn
)

aS 059y yid 50 Jgo (oo /AN Wg gau j0 Wl sleallusS oo juie
o e cale Ll o (alS s o Jge (Lo < IVY ol 5, LS



Sole S 5o baallawsS o o e (uSlee (0 SYL 80 o0 Gl
PV 0) Salo T 45 T 5 oml 5 Gl 30 Use sheo VT 241+ 0)
o5 98 oe i 48y uilyly 50T clongs G ) Use oo
Sole T 5 g g0yl osle 5 5 cloalsS oy it s By
ol 50 (F=FOYV A=Y p<e /e o)) Conlosgs s oime 5 rglics SMals
Slry Sale ¥V o) L (Sale F 10 5 slaallug o e o alad
Celails g2y (6 Sy ] Salo ¥ 5\ cyas o0lo sl S
250 5009 5l i oole GleallugS oy oo juie cdale (p<+/-))
ilge QR G SRl L iz 90

Jgad 151, 5 g osle slaallusS oy majaie Jle (uSSLa ¥ Jgor
5 00ke laallssd o s o e JBlam g yiSTas 00 oo lis Jlow
Celodgy (il g s 3 slaallwsS sl g Ol 5 Qi
e 5o labasMe LB S ez a0 oo il gl a5 45sSles
F=0.Y 00 df=Y e p<e /v 1) by gy S b ;5 Al aosS oy
ol 5 BallwsS (gl el (F=Y/Ye df=¥e p<-/- 1) laosls 4
O 03le loallwsS 5 (<14 1) 53l 5 (bl Jpad (e S5
Calodg P4/ +0) Hliws) 5 oLl

e Hloe (@8,b 90 il lg) Sk (6 4o ¥ Jgu =
OSlee apd oo QL 1) iz g (p cJad 4 4z i L ol o
Sglite guiz & dazgi b blizs J5ad ;0 laallwsS o) i
il o o0le iz 4 bgs e Boes Sglas cpl g (p<+/++ V) 634
250 Sglite (e ;0 ballwsS o jite sle u*i'l-“’ S il
2o g Jad plslw s /) ail e plete Sl iz 90
3,15 slodwe 136 5 sbvallwsS o ) e 5o

G Azl g Sy

B oJgs gom 5l 5 sladllowsS o o jie (aSSlos anlllas 0l 5o
Ol e aS 009 eS oole slaallwgS 3l gl b 4y Sale ¥
2l leade 5l (S caloass jaie alay cnl jo (=055 5 atial
IV 5 (1)) 0ogs onle 51 52515 5 Gl ssS atz YauolaS oy o]
Sl gy 9y W03 )5 (oo Bras baplymil 1o (s U5 e
P e (srb 03gaze )3 Ll (i 2l o Wl oo 5 AllugS
a3, b ol et 5 (Bran o p 45 (53,150 50 Logase 55
QO L Wgs gy 511y oy pojuie (s do ol e il Siales plo
o2l (1) Eloads 5,138 2 5o se oo /AT b VY oy o Sale
WY G 2 s OF ) ) <13V L IVF 5l sanie Sl )l55 5 olyse
oole slaalluss 1o (398 Sli 58 cawlonyn ) s () d j0 Jso e

2boed 39250 (mlie 5 6 WlsS (sl g 009
adllae cnl o ballwsS o oo (398 DS, 155 4 4z Ly
(+10Y mmol/l) eogs £l Cov cojutosmd > 0 Sabe )Lz o
b aS onel yo (il IS o 5 50 Jso (oo +/F 4 ST
iy S JaSo (539581 L aSul ;Ko ogr anlys ol pom 28 o e
50 By Jelse 2als 5 o jie a8 g S g 00 claly s auile
(O 0) 908 itie dlluogS id @y ol i 3] 09065 (plo >
05 o iee Oliee &5 Sesload 03l (lis 092 g0 Dliiion b 5

e

PYVPUSTCON Tt BASSEORICH JUUFCJUUUPS B (P PR P SO S0 LA 19
oS =P g allasS o e )0 Jad g iz (e 36 ST Ll sS
6)-'-'“ LsLdeL.:;)a LS&-IJ[JQA’U‘SAWM 6]&;_,]

I P9y g0l
oIS Como

V¥ 5 nbiion slaallwss sl zlsg s s (95 aiged Vo v slaws
Sylaie Jgad ;o deg)l (smto slas;lasls 51 (uly AY) sals 5 (Lol
Ol 5l (Ll 1o oole (glaallusS slaws .aia s 43 VYA Lo
YANMIF a5 slbdlugS s YA s YY YV YF Cs o )l s
FACo 0 aal F ol ) ool laalluss slaws og wl, YY o

sy oy WY 5 YV Y LYY (s 4y i cladllsS 518 5 VY LYY

by 4y i
30 g gls 5l heo il CBlaie §g, 0 00 g 90 a0 4y allwgS
39 Ndged oo il yo Jaw G bl s I YIOU Gl 4 oasg o
Sl o Ol g asigy IS )] & g0 a0 0,5l las lls e ST
3o goa a8 8 bl Sale aw jo eallusS el 004y aallugS

i (b3l g baiged as

L olSialogl o 5 351 loallusS glog s 5 95 il (shon O 090
4 2o 2205 10z Lol s 5 i yls 450 VO Bdedy Yoo v 50
oo oS5l eolaiul b g (Xylidyl blue test) (g o JIS° g, alusg
AEJPURPUESCHII S BRVISK PO 28R IUUS: UV FICK JU- SIS
Wgos sl ialesl Ay aw 5l g 0840 RGTB) o, lailiwl g RGTA) Lol
A RGTA Gyes 3l d oo V10 lazl o ooliciasl SO 5 5t
o il San Y 0 plgtand iy A3) 51,2 A gy g s
iy S Yo SOy g il Gymo 51 iy San Yo 5 slins] callssS
Pharmacia« LKB.) yiegidg xSl olSowo lol .asous adlol jlaie O]
oo SO alwgas yieglide s z5 o Jsb ;o (Novaspec: England
PRUIVIPUSTEUREN [UURERVRI R [ POEPUR IS KT W I PO
e VY 0l dae jo o laslil ) disel (5,88 Cd e

20,5 dralos i 50 Joa e

&bl 29,

oy o Jlo i simmie BT (sla g, g Panacea (gLl l58 o, 5 )
o g5 28 15 oy Sl Ll 335 (sl a6, 5 5 4SS,
O 09 p<+/+0 o5 2 .50 5 )l lre slas § . Sle & j50

Al ALl e 6)La—|JJc}J)" 3¢90

400l g 5 slaAllwS oy o feto CBIlE jlno gl 5 (5 Kila

M 45 009y ;i 33 Joo (oo Ve Yo/ ¥ g /YA 5o/ Y 55
5 els ) Jgoz 0l co (t=F/ D df=VAA p<+/+1) o xe Ll
ol F Ui, 5 g ool slaallagS p s o juie Jle e (sl

|
Sl s SRRy




WWAY olasl £V o)l

(o 50 Jgo (o) (Sole ¥ U g 51 43 g o0le (soalluss oy 2 o Hlae Hlene (slhas g (Sileo Y Jour

5 cballugs osbo glaallugs
(olo) cyw
Sre sl 9 (ke Agos Slaxi Sre sl g (ke Aigos Sl
-39+ +/-F Y VY [0 FA )
SVYE - i AV <)o i Y
SVPE L[ F Yy NS T VY ¥
IOV +/+4 Y AT \F £
(50 Jgo (o) Jlw Jguad 50 55 g 00lo loalliogS oy w2 o slae slre slas 9 (aSSleo =Y Jgur
P sbalegs oolo sralluwgs
Juad
Sl b g (ke Aigos olua S sl g (2Slo Agos Slua
JEAE L[ Y¥ VYYE </-A v¥ bl
N FRYAY YA SAY+ 9. Yy i
[Pk 4[4 0 Y AV <) A YA e
CJAYE /00 Y4 AN YAy 4 Yy R
o g Jad Bl g (i o Juad a4z g8 b 55 g 03l SladllugS o o slee uSilis 48,1 93 (il ylg gl -Y Jguer
F_Value &ol3T az o ki &b
V-0 :
VAT &
. .
NS (ke g ) iz o
Y- : :
VYE O g Jab
VAA Uas
2 :
Ve &=
¥ &=
yigee P oz
VEY : '
Vade o 9 Jab
Y Uas
23 :
Y\ &
v o
AF[a = osle iz
Y :
i S
5 Uas

|
1 Sl 5 g

p<./.(§=*W sp<./.1 ="

p<elont="




144 V) 3510 (SKos 00l 4355 adgle 4 le> slagls (o

w58 s Sale ¥ o beallsS adllas oyl 4

124 Wl 0y 5 e 435 05l 5 sl 5l g 00
Leaid.:r_mo);)‘;.m.m\’ )‘o).:.;l_“u.fjé_;u}:ﬁ

¥ s ailiie Cpl o 5 cballsT 3525 ol b closss
:‘5 P regzed 4 Ml datts (55195 5l 0,90 pladl b
0.8 < Olree o9l Cde yizren e L C s
Y WL e o Vgl (Koo o, b g5 50 )5 (5 e
% 06 ol & 45 00,5 Slaals Slagls s o 3eie 032
A j Cleze Ll (/A -V/F mmol/l) celallusS o5
A 04 OY) sl oo (I3l 55 maete Gl 581 51 4285

Ay o g e 5l Al s Gl g
ookl oyl 8 e 0 Wl oo palS g yus
[EYE Y 6_';.31 5 L opeling ( smaae sloo JoSss
Ly s oo Olime cay lie G2l 81 5 0gdle
9 dala 2 dale 3 ke & ke Y-F) ol uiw 10 o> 5)lse g ools Lialidl 10
OF) w alsss sanlin ((Salo

e . e

5 o O |y (solines alaly 09290 LD I5S
@lasgS (s Gl (G a2 o0 (Lt AllisS s
SLallusgS (93 oy o2 o e uSilso =Y yloges g Bomba a_zmiliz b co (il 15 p s m e
aplo ¥ 1) s 53 o0lo g 5 SallusS )0 o2 juie (ylime a5 aisls Las (V) o), Sen

00 Saa ¥ 3l iy Sale ¥ jo adgle jload aydss
g9 09g u,ujg.'.a A.Ia.vl) axlllas U’i‘ e AS..J)}@ e RO
Gl (il on 8IS s e e G151 L
o oddl e Ol pets b allwsS algs Jol ole Jsbo 4o
(VV) Ramin 4 (Y) Michel 4 Cabello ol&,l55 o
1.4 4 e Silosges 3,155 W Jol ole ¥ U1, oo e LiualS 2§
| = £ e Koo & BT 51 4S9 10 aples oo uiillae
OY ) clazsls (il b et Lo i v o
oy 3 s ol oolo slaallus 5 355 ko
8 g 0,0lsS jea> o yule daslllas (ol o .ol 00y
SIS st 45 IS ot 51 Al 55 L kel
5155 i (3092 03lel g Jlad pae Lol REURSIN
A o ke i g aAdsle 455 (6l e Loguases
ATV R W u»mjmww 15

ng_.»&;e)oopséljca_gqu)'pw

:n n a | ! 00w 3
i . - ’ s
e Jgend Sg0om o Thals  Sao laalusS anlllas ol jo

Ao gy 0ad il sixis dad g sk sl s
SalusS (595 g0y w1 e Y (reKilia —Y o gad 2> 55 (Kod il oy oo e e a5 23, 0 il
(i 9 o o) JLos Sy 9 osle 3 5 sairiegeeh 9 0 (g1 Larf g0 53 4 45 st

Oliioe aS5 150 40 e S )5 b aess
Py ey oz 30 (Hy oy mrieie S5z il

1
Sl g o3  yF




ey

period in the calf influence of the state of health, Ann. Res. Vet.
B, 203-211.

3- Heinrich AJ., Swartz LA, Drake TR, Travis PA, .1990;
Influence of decoquinate fed to neonatal dairy calves on early and
conventional weaning systems. J.Dairy Sci. 73:1851-1856.
4- Karram MH, Allam FM, Nafie TS, .1987; Studies on mineral
picture in buffalo and cattle calves reared on milk replacer in an
early weaning system, Assiut Veterinary Medical Journal, 18:
140 — 147.

5- Mulei CM, Daniel RCWM .1988; Studies of stress factors on
certain blood constituents and their relationship to growth in dairy
heifers, Indian Journal of Dairy Science, 41:53-56.

6- Nieminen M, Timisjarvi J. .1983; Blood composition of the
reindeer; 2. Blood chemistry. Rangifer. 1:16-32.

7- Nutting DF, Tolley EA, Toth LA, Ballard SD, Brown MA,
.1992; Serum amylase activity and calcium and magnesium
concentrations in young, Am. J. Vet. Res. 53: 834-839.

8- Payne JM, ,1977; In. Metabolic diseases in farm animals.
Heineman, Ltd, London, 206-210.

9- Planski B, Abashev N, .1987; Dynamics of mineral metabolism
in nonlactating and pregnant cows and in calves, Veterinarno
Meditsinski Nauki, 24: 48 — 57

10- Radostits OM, Blood DC, Henderson JA, .2000;
Hypomagnesemic tetany of calves Vet. Med., 9th Edi. Bailliere
Tindall, London, PP: 1450 — 1452.

11- Ramin AG, .1995; Physiological Response test and blood
profiles in dairy calves and their relationship to growth rates and
health parameters. Thesis, University of Queensland, Australia.
12- Tai JF, .1989; Changes in biochemical constituents of blood
od Holstein calves reared in southern Taiwan, Journal of Chiness
Society of Veterinary Science, 15:175-184.

13- Vajda V, .1997; The level of mineral metabolism in calves in
relation to age and season, Zivocisna Vyroba, 42: 255 —260.

14- Wyss U, Arrigo, Y, Gutzwiller A, .1991; Feed additives in
whole milk fattening effect on production and health of fattening
calves, Schweiz, Arch Tierheikd, 133: 163-170.

10 | Swislw 9 Giagl

lodgas (5,155 (V) ere sladlemsl 5 (V) Jleew! & Mo slaallags
Jse e 1TV (b o s siiageed w> y0 a8 (g L0158
Q) Wlodgas ;58 wdid glaps o jo 1y (2 o

shad LSS 20 o s cmwy g cpl yo Jol> ol ax
3929 4.]4..4‘5 O L;s FUIRY S99 AJL_..:; N e u')-uﬁ 5o U;al>
NJQMJM)O o&Loj)_ru.*o‘_g‘)_l u5l&~cﬁéLM
Sglaie 356 L bl jo 5 gledllwsS o oo juie polde .Cwlosg
0390 Sglate liue b (il ool slaallwsgS |0 4S5 50,0 00y
AlosS 093 p oy imie Olie S35 2 A 5 Jad Djg0 2 5 el
Ol a5 &5 58 o0 azel (F) oo g Karram .o jls Sl 4,50
o \V Sow 6‘)4 OJJH wl} )M)‘AS GLQAJL»; S e P e
Oil58l ddgle sloslanwl g (g lsm sl (5 0,90 pladl 5l o lodges aydss
Low Dry) o5 iz 00le b juw ddsle o jie ()50 alasly ol 5o .8l
(High Dry Matter) YL i ool b Stz ddsle &y co s (Matter
Yl g lans) Juad 10 qojuio (ylime a5 09, s0 Ul I 009y i
GelS adsle )0 o sate o8 Gl Sda e 0 9 i B8 Cle ay
aS 85,8 o0 a5 (VY ) ladons assliz . (V +) amo plis 1) Lase it
e 5 ol 5 0351 i JLo Sy 5 AllasS s et 5o
bl cnl ol 039 523b 5 (lisli )3 ol 0 VL 5 e 5 Glne 5o
Ol 50 Gliue (5508 a5 0ole slaallssS jo dslllas ool slaazil
Jse (e VYT (bl 53 (e 0 5V 9 (i 5o Jgo (e +/T)
oS MalS 5 slaall S jo 4S50 0 wules oo Cillan (,—d o
ol 0dg)

05 P pyeie Chale 4§ 8T A le 5 e a3l o
A 50 iz 90 50 50 Jg cwlong 55l 2 i eole laddlwsS
oole 9 ).: BEIE wl)s‘ L: [ e B e L),..i:L.A R 09 (S’M..Jo
CoU o jriagad A 50 Sl ¥ o 5 cldl S ,o g adl ol
s lises Jgad ;0 Allws o jriv p iy (il . 200g 1o Jixe
30 ez S a ax g b Jy el las |y 6 o Ra i Sglis
356 b oliasl ooke jo g Gglaie 350 L liwsl 5 sloall e
o g (Sl a5 olo i a8 )b g0 il lg . wlosg o e
odybg@wawmbybmhngébdjw;ﬁ)ﬂ
Sged Qk%l Ol oo 1 Lol oo loole 4 bogy e Boee glis ! 4
G balus wa s cowles by (Sale ¥ o g at bls glodes
2dlon (Gl S sasilagmn

oslawl 8590 2ol
1- Bo imba A, Kralicek L, Zitnan R, Kralicekova E, Polacek M,
1993; Mineral metabolism in calves during periods of milk feeding
and weaning based on selected parameters in the blood, Vet. Med.
(praha), 38:151-150.
2- Cabello G, Michel Mc, .1977; Composition of blood plasma

calcium, phosphorus, magnesium, proteins during the neonatal





