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INTRODUCTION

determined yet and controversial results have been obtained
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different physiclogical conditions, such as lactation (7) and pregnancy (3,
of lactating and dry cows has been carried out, . . S
|

]
i

The purpose of the
}actating and dry B

Vi

_purq:h.ps_éd a¢ ages ranging from 4 1o 9 years, had no clinical problems,

i Tablo 1 - Nutrition plan,

!

1

multivariate general linear model: Hormone

The animals were kept in fixed stables

THYROID HORMONE CONCENTRATIONS IN LACTATING AND

Grasso L.(2), Bagliscca M.,

I - - The presence of circadian variations of thyroid hormene concentrations in the cow has net been fully
(L, 5). This rhythm seems to

present study was to_ascertain whether concentration of thyreid hormones in
rown Swiss cows undergoes circadian variations and, i

MATERIALS AND METHODS - - .. AT .
Animols. Twslve Brown Swiss cows (6 factating and 6 dry) wers {het

n this case, to characterise it.

udec;i'in this study. The animals,

be influenced by
4,6, 7), but no direct comparison

. The cows were

ed twice daily (at 6:00

pm.); and every cow produced sbout 20

Blood samples were collected from all cows by
puncture of the jugular vein at hourly intervals for 24 hours

Halin; Free T4 knd T3: Kod

To study the circadian chythms the date have been analysed by least s
noa-lincar model: Hormone =a + b « sin (2% / 24 » hour) + ¢ * hour,
To study the eventual dillerences between lactating and dry cows t

(lactating or dry) of cows.
RESULTS _
The results of the statistical analysis are reported in Tables 2.4,

In Table 2 ihe feast s

quare estimated means of the thyroid hormone concentrations sre

L Lactating [ Dry | fed according to the plan in Table 1.
Hay 1520 Kg The lactating cows were milk
Soy bean meal 0.92 Kg am. and ‘-'_5300 i
- - PBrm 215 Kp litters of milk daﬂy
. Com ghiten - 2Kg
; Com germ - f.O0TK ]
I Coir;: S| 153 K: and the first blood sample being collected at 7:00 a.m,
i 497K . ‘
Frgrh?;i::]:ﬁ]aps- sigs Assays, Sera were frozen until
Wheat staw | 1.7 Kg | camied out in duplicate,
Dried alfalfa - 5j7 Ka animal were run in the s
_ Stillage - 0.6 Kg variations. The inter assay
Vit./Min. integrator | 0.030 Ka | %. Serum thyroid hormon
~_TOTAL 28.62 Kg [15-20 Kg] by commercial RIA kits (

ak Diagnostict §.p.A.).

quares means using the following

he data have been analysed by a
= constant + status, where stafus is the physiclogical moment

hourly intervals during the 24 hours according to the different physiologica! moment.

differences were found in tota! T,
higher serum total T, and T,
status (2), were similar, indicating that the two group

and T3

1517

concentrations in lactating and dry cows since the
however serum free T, and Ty levels, which more accurately de
s of animals did not differ as to their meta

analysed. The assay was
All samples belonging to the same
ame 85say to avoid inter assay
coefficient of varistions was <
€ concen-lrations were measured
Total T4 and T3: Byk Gulden

reported at

former had -
fine thyroid
bolic status.



Table 7 - Estimaled means and standard deviations of thyroid hormene coacentrations {small different

same row indicate significant differences: p < 0.05; capital different letters: p < 0.01). -

the

E&m_'n

TT4 (mg/dl) TT3 (ng/dl) FT4 (pg/ml) FI3
Lactating | Dry Lactating Dey Lactatiog { Dry | Lactating| |
n=6 n=§ nm=§ n=6 nné n=6 n=6 |
7:00am,  P.8+095 B4x134 [125£]14.0 83+ 659 [12.24143 |11.941.63 | 39467
8:00am. HA+[.35 312083  130+35.1 80k 84.0 [I1.741.69 [12.820.64 | 3.9362
000 am H.ItL6d  [oE075 [157423.0  [146£102.9 [12.14145 [13.041.19 | 3.9464
[0:00am_ P ati g7 D741.20 [190435.6a [155¢115.0b [2.141.49 113.642.55 | 4.8+-33 .
1100 am Wax135 DP6£1.30 1724178 [I6K11LS 12.941.89 |§5242 27 | 4-bicfit= |
12:00am  P.2+1.15a [.5x1.000 {190437.8 1122 824 [13.8+124 )15.041.55 | 4.8+£84 .
100 p.m,  [5.842.620 [.4+0.70b [185428 4A | 91+ 55.48 [13.742.00 114.5+1.01 4.7 78 -1
200pm. R5:154  D.5:064 [179413.0A [104x 57.7B 11514241 (1474163 47666
J380pme 514131 H2+129 NBI+19.8A | 99+ 58.2BJ15.642.38 1434212 14775 ]
4:00pm,  P.1x037  [§0:134 (8141624 1101+53.58 ]15.14193 |15.441.22 | 47+75
500pm, [5.5+1.6¢ D.9x1.10 [1894224dA | 85+ 5398158137 {15.74161 5082 ;
600pm 15.0:18la 07111 N76:18.9A | 83+ 44.5B115,1£1.83 115.043,12 4.6+88 |
700pm.  [5.3£0.90 P.9xl1.51 P20+50.0A 1 854+ 68.5B(14.243.16 15.742.67 | 47:87 " 13
8:00p.m._ [6.0+144A B.3+1.04B POI£I6BA : 97+ 66.9B [i49+1.40 15.3x1.65 { 4.7.85 )
5:00pm. |5.7%1.24s_D0k1.39b [216+30.0a [103+ 94.6b 115.0£1.53 115.542.04 48878
G:00pm,  15.6£0.97s P 9k116b R19+31,1A | 97« 48,1B115.542.54 |15.6+1.79 48489
ft00pm  6.3:1.98a B.7x1.09b |1932384A | 874 40.7B[17.143.93 1554237 47157
12.00pm.  |6.0:0.35A [.6+0.528 P15432.6A | 8743558 |15.242.58 115.44181 4.74£53n
1.00am. [5.5:165 Doxl.24 P16xI13.7A 100k 68.6B 115.332.43 [15.74153 | 4.6x86
200am. P.SEl45a D.6:0.94h P12423.5A | 91 51.2B 11404233 1544397 | 48+48
300am. J6.0:251a p.3+)26b [188£14.0A ! 82+ $72B(145£1.58 |I4.06280 § 43480 13,
4:00 am. 1:084a B.7£121b [I854202A | 64+ 32.4B [14.521.97 114.3£192 | 4,3+ 56 3.
500 am. 1582214 D.9+1,40  hB6+47.5A | 71+ 382B115242.08 1424193 | 42269
6:00 a.m. 11 2la P.5&105b {182640.6A | 71+ 29.2B [14.6+2.07 [13.8£2.23 | 4.1465 3. TELIS

It might therofore.postulated that the above differences in sesum total thyroid-hormone concentrations be::
ascribed to differences in thyroid hormone transport protein level, and in-particnlar to an inCrease in-
thyroid hormone binding capacity in lactating cows. As to circadian variations, although, as iltustrated in -
Teble 2, some differences in serun total T, and Ty concentrations, were found sometimes during the day, ~
no ctear-cut cireadian changes could be found. ' R

Figure 1 - Estimated means and standard deviations of total T4 and T4 concentrations. - T e
TTa | |

lactating TT:’_ r I.“u!w._ . \

—

Hald
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The non-linear mode! used explained most of the
Table 2 - R-squared values (* = p<{ 01). “variance of the samples as the R? velues were all
TT4 | TT3 | FT4 | FT3 stalistically significant {p < 0.01) (Table 3). In Teble 4
Lactating | 0.993% ) 0.990* | 0.995* | 0.996* |  the estimated valucs of g, b and ¢ parameters for total
Dry }0.992%}0.964% 0996 10.998%| Ty and T4, free Ty and Ty concentrations and the
Total §0.995% | 0,986 | 0.996* | 0.997* | respective msymptotic standard errors {A.S.E)} are
reported. .
The A.SE. values of the b parameters, are very high and we arpue ihat there is not any significant
circadian rhythm for all the hormones considered (Table 4). This finding might be due in part ta the small
number of animals, but it is worth noting that the lack of significant hormone circadian vasiation was even
- more evident when serum free Ty and Ty, which more reliably reflect the melebolic status, were taken into
consideration {Table 2).

In lactating cows total Ty and T3

Table 3 - Estimated values of &, b and ¢ parameters of 7T, concentrations were lower in the
TT3, FT4 and FT'3. concentrations and the respective asymp- morning and higher in the aRemoon
totic standard error (A-S.E). (Table 2). For what concerns the tolal Tg
Lactating Dry Total concentrations, it can be noted from
Par,| Mean JASE | Mean |AS.E | Mean [ASE} ' Table2 that the values are highly variable
2 47 [0303) 32 10211 39 [0210] bothin dry and lactating cows. Mainly in
TT4[ b {-0.272 ) 0224 | 0.153 | 0.156 | -0.059 ! 0.155 dry Brown Swiss cows there is a high
c | 0.043 | 0.023 | 0,033 | 0016 | 0.038 | 0.016 individual varigbility, particutarly from
] a 1689 | 1237 | 1135 13242 [ 1412 11104 | - 9:00 1o 11:60 am, ‘with standard -
TU3] b |-8B8]5]0.145 | 5.648 ; 0,184 | -1.584 { 8.i60 deviation over 1900, T
¢ | 1.430 [ 0935 | -1.369{ 6,938 { 0.030 | 0.834
. a 1 13.06 106591 14.18 | G612 ] 1362 | 6.581 CONCLUSIO-NS .
FT4} b {02357 0.487 | 0.283 | 0.452 | 0.259 | 0.430 These results of our study are in
_p o | 0109 [0050} 0036 [0.046 | 0,073 | 0.044 | agreement wilh  previous  reports
a | 447 [0198] 372 [0.115]| 4.09 l0.i48) (13,456,7.8) and underscore the lack of -
|F¥3] b |-0.015[0.146 | 0.085 | 0.085 | 0.035 ] 0.106 | , significant differences in the circadian - -
' c_1.0.006 [0.015 ]| 0.005 | 0.008 [ 6.005 | 0011 | . thylthm of thyroid hormone varialions in

two different corditions,- [actation #nd*
} pregrancy. o :
Serum totel Ty concentrafions are lower in dry than lactating. This behaviour can be explained by the

different diet supplied 1o the two groups (Table 1). On the other hand it must also be considered the

different metabolic burden sustained by the lactating cows, which are at the same time pregnant and might,

therefore, show a greater increase in thyroid hormone binding capacity. This twolold burden causes &

considerable metabolic stress, which influences the esdocrine system and especinlly the thyroid, which

plays a fundamental role in the development and fiuhctional maintenance of the mammary epithefium.

Therefore it can be supposed that at the time of the cow drying, also the thyroid functionality stows in

anticipation of the further coming of the calving and following lactation.
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SUMMARY - - ’

Bload sample were collected at hourly interval for perod of 24 h from twelve Brown Swiss cows {6
lactaling and 6 dry, st Lhe Jast mounth of pregnany}, at ages ranging from 4-9 years. The first bloed sample.
was collected at 7:00 a.m. The total Tyand Ty, free Ty and Ty concentrations were defermined by
commercial RIA kits, To study the circadinn rythms the data have been analyzed by least squares means.
using the following non-linear model: Hormone =& + b  sin {271 / 24 + hour} + ¢ + hour and to study the
eventual differences between lactating and dry cows the data have been analyzed by a multivasiste general .
linear model: Hormone = constant + status. Any cyclic daily rhythm was evidenced in the thyroid hormone
concenlrations, statistical significative differences were found between the total T4 and Ty and free Ty
levels in lactating and dry Broun Swiss cows, The higher concentrations were measured in lactating cows.

RIASSUNTO : : R :
Sono stati effettuati prelievi di sangue 4 12 bovine da latte di razza Bruna Alpina (6 in lattazione » 6 in
asciutia, ad un mese circa dal parto), di el compresa tra 4 ¢ 9 anni. I campioni sono stati raccolti dalla -
jugulare ogni ora nell'arco dellintera giomata a partire delle ore 7:00 del mattino. Le concentrazion delis
TTy, delia TT;, della FTy e della FT sono state determinate con il metodo radicimmudiologico, T dati sorio -
stati soltoposti ad analisi statislica mediante i metodo dei minimi quadrati impiegando un modello non -
lineare & periodo di 24 ore (Ormone =1 + b w sen (21 / 24 + o) + ¢ + ore) per evidenziare Teventuale -
ritmo circadiano, mentre per valutare le dilferenze dovuie al momento fisiclogico, lattazione ed asciutta, &
stato usato il modelle: Ormone = costante + status. Non & stato evidenziato alcun ritmo ciclico giomaliero
per nessuno degli ormoni considerati, mentre sono stale individuate differenze significative fra le™
concentrazioni ermonali delle bovine in lattazione e quelie in asciutta, con i vatori pid alti negli animali fn |
latlazione. '

.

RESUMEN e )
Se ha clectuado un muestreo de sangre en 12 vacas de raza Pardo Suiza (6 en lactancia y 6 en descanso,
un mes antes del parto), entre 4 y 9 afios de edad. Las muestras se obtuvieron de la vens yugular cada orz
por todo ¢l dia a partir de las 7 de 1a maflana. Las concentraciénes de TTy, de TTs, de FTy y de FTy,-
fueron determinadas através del método radicimmunolégico. Los resultados fueron sometidos a andlisis
estadistica con el método de los minimos cuadrados, ulilizande un modelo po linear con periodo de 24 -
horas (Hormona = a + b « sen (2n / 24 « hora) + ¢ + hora) para evidenciar un eventual ritmo clelico -
jornalero, micntras para evaluar las differencias debidas al momento fisiolégico, lactaticia o descanso, 58 ha
utilizado el siguiente modelo: Ilormona = constanle + status. A través de estas melddicas no se he
revelado alglin ritmo cfclico diario en ninguna de las hormonas consideradas, mientras se ha individuado
diferencias significativas entre fns concentraciones hormonales de las vacas en lactancia y en descanso, con
valores mis altos en Jos animales en lactacién, : :
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