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1. 

 

 

pajzsmirigyhormon 

 

- igen

 

 

a 

k egy sor 

olyan z anyai, mind a magzati pajzsmirig

vezetnek. gesz  alatt 

  a 

A s -

. 

Kor

be a szakirodalom. 

i

 

pajzsmirigyhormont tartalm  
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2. 

 

 

2.1. 

  

 

A  

z o

-

-

-

anyai placenta kap

FELDMAN-NELSON, 2004.; SENGER, 2003.). 

-e 

. 

A kutya  

 

. 

-

-70 ng/ml. 

-82 nappal az LH-

- , hirtelen 

 

-2 ng/ml (JOHNSTON et al., 2001.). A 2 ng/ml 
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(VERSTEGEN-ONCLIN  VERSTEGEN, 2008.). 

 

kkel szembeni 
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2.2. 

Pajzsmirigy 

 

2.2.1. A pajzsmirigy hormonjai 

 

A pajzsmirigy sz ulus, melynek , 

 et a 

e-

t

pajzsmirigyhormonokat. 

  

- va

ulusokat. 

A pajzsmirigyhormonok   A 

- -  

- -tironin (tiroxin, T4) prohormon, , a 

- -tironin (T3)  A T3 

- -tironin (reverzT3, rT3) (1.c 

is  

szerepe. A pajzsmirigyhormonok . 

   

: A pajzsmirigy hormonjai a), b), c) (RUDAS- , 1995.) 

a) -tet -tironin (tiroxin, T4)       b)  3 - -tironin (T3) c) - -tironin (reverz T3, rT3) 

 

, melyet a sejtek 

- . 
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A pajzsmirigyhormonok  ,  fejl  

Elengedhetetlenek az idegrendszer . H az idegsejtek 

 

hoz is. nt a 

is T4- 3-

 

nak

a is. Szerep  a 

- -

katabolizmust is),  

a 

ban (RUDAS- , 1995.; 

-LIGETI, 2008.). 

 

2.2.1.1. 

 

jut be a szervezetbe. Egy 1994-

 et al., 1994.). 

 (FEKETE et al., 2009.). -
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- - -Bihar megye) a

 . 

A 

 

A -

veszi fel a jodid-iont, mely 

,  

- -

inok, a pajzsmirigyhormonok. A 

TSH serke did  

 

A 

4 

T3 

 (KARSAI- , 

1990.; RUDAS- , 1995.; FEKETE et al, 2009.).  

 

: A pajzsm , 2002.) 
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2.2.1.2. 

A  

ack pedig a TSH 

3 

, de mivel ezekben a sejtekben a T3 n  

 T4- 4-szintje nagyobb sze

3 plazmaszintje. 

 (RUDAS- , 1995.). 

 

2.2.1.3. 

 

-95 %- 4

3 3 

- - -2 

D2) a T4- 3- - -3 vagy D3) pedig 

3- - 3- 2-  

(RUDAS- .  

-

-

., 1982.; BRZEZINSKA-SLEBODZINSKA et al., 1997.). 
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3 :   

 

 3-at a 

3 3 

80 %- -

hormon  

elvett T3.    

3-  (RUDAS- , 1995.). 

 

2.2.1.4. 

A pajzsmirigyhormonok transzportja 

nak a 

kapaci 4 80 %- T4 15 %-  

prealbumin (tiroxin binding praealbumin, a TBG- l, de 

4 -

albumin RUDAS- , 1995.; -LIGETI, 2008.). 
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T3-

TBPA- -  (RUDAS- , 1995.). 

3 4 e

- A 

4 0,02  0,03 %-a  Ez 

4 valamen  

plazma teljes T3 -  -LIGETI, 

2008.). 

mennyi a 

 

hogy a szabad hormonokat 

a (RUDAS- , 1995.). 

 

2.2.1.5. 

izmusa 

citop - , 1995.). Ezek a receptorok a T3-at sokkal 

4- 3 4 

 is kisebb.  alapul, 

3 4 

-LIGETI, 2008.). 

A magreceptorok a T3-  

indulnak el -  
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a mito

+
-, K

+
-, ATP-

- , 1995.). 

 

2.2.2. 

 

 

z ivari 4 3  a 

-  

is 

 

 -

 (GY

4 szint a magzat idegren hoz vezet (ELAHI et 

al., 2005.). 

A pajzsmirigyhormonok a GnRH-

GnRH- - -

, 2008.). 

 

2.2.3. 

 

 

2.2.3.1. 

 

A 
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zajlik (GLINOER, 2001.). 

  

 

 -10. 

, tiroxin binding globulin ek 

-

4) 

-tironin (T3 -pajzsmirigy 

-  (GLINOER, 2001.). 

 

-gonadotropin (hCG) 

-

 (GLINOER, 2001.) 

T4 BURROW et al., 1994.). 

-

thyreotropin releasing hormon

-

hCG-nek az anyai pajzsmirigyre gyakorol

-hoz vezethet (GLINOER, 2001.). 
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ormonok 

  

- -1): a T4- 3-

 (GLINOER, 2001.). 

3  az enzim a 

 a rT3 5 -

3- 4- BURROW et al., 

1994.). 

- -2): 4- 3-

 a T3 

ai T4 , 

 (GLINOER, 2001.) 

. 

is BURROW et al., 

1994.). 

-  (MID-3): a T4-et rT3-   A placenta nagy 

 (GLINOER, 2001.), va  az 

az epidermiszben is. A T4  rT3 T3 T2 

 (BURROW et al., 1994.). 

 

4 

aki 4-gyel kezeltek. A T4 -50 %-

4 4-

t alakul ki. Mivel a fokozott T4 
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4 

BURROW et al., 1994.). 

, nem terhes zsmirigyhormonok 

-

-20 mg-os 

, -

A 

 (GLINOER, 2004.). 

 

2.2.3.2. 

  

felsz odid, valamint a p

 

a jodid 

  (kb. 1,3  1,5

(

- -  (GLINOER, 2004.). 

fokozott a 

hete  

 

- kompenza . 
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Az 

magzati-

pajzsmir

GLINOER, 2001.) 

 

 

2.2.3.3. 

A placenta, mint barrier 

 a 

 

(BURROW et al., 1994.). 

 

- -

a bizonyos 

BRZEZINSKA-SLEBODZINSKA et al., 1997.). 

-

 (BURROW et al., 1994.). 

t 

 

szakasza, 

BRZEZINSKA-SLEBODZINSKA et al., 1997.). 

- -T4 

ng/dl (146 nmol/l), az allantois ban 
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pedig 1,6 ng/dl (0,02 nmol/l). A allantois 3 -szor, az 

ban pedig 15- 4 koncentr z allantois 

folyad 4 4 

 (BURROW et al., 1994.). 

4 3 

 anya 3 

 

4 sz

szintek 20-50 %-

4 3 

 

(BURROW et al., 1994.). 

 

2.2.3.4. 

 

4 

-

-

 

4 -10

- -T4 

4 

4 - -

 

szabad T4 n -

-  

(BURROW et al., 1994.). 
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2.2.3.5. 

 

A T4 

- -

MID-  

3 

ng/dl (0,7 nmol/l) szintre a terminusig, ami a MID-

Ezzel szemben az any 3 

3, T4- 3- 3-

-1 

ak

nem szubszt -3-nak (BURROW et al., 1994.). 

3- 3 

a pajzsmirigy 

3 3-

3-

3- 3- 3- 3-

BURROW et al., 1994.). 

-2- 3 

eme 4 3 -2 

 - -

4 3-

d 3 

pajzsmirigyhormon-

4- -

3 szintet (BURROW et al., 1994.). 
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2.2.3.6. 

ban 

Az  

 

Az 

-

gyhormon-

(BURROW et al., 1994.). 

4 

emben az 

3 

- nyai 

 

alacsonyak, a szabad T4 

3 n 

(BURROW et al., 1994.). 

A T3 2 

2-3-

2 a T3 3 

az 4-re illetve T3-ra kifejtett MID-  

(BURROW et al., 1994.). 

Ha T4-et tak az ba, megemelkedtek az ba

3 3 ban 

4 

anyai T4, T3 3 4 

T3 -

Az 

BURROW et al., 1994.). 
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Az  pajzsmirigyhormon 

PEKONEN et al., 1984.). 

 

2.2.4. 

yos  

 

 

 

-

 (GLINOER, 2001.). 

  

ismernek. -

-

mint 75 %-   et al., 

1997.). 

inin 

(Randers, Kelet- inin.  

 

kreatinin

 

 

(GLINOER, 2001.). 
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2.2.4.1. 

 

is fokozott pajzsmirigy-

 

leggyakoribb jele

fokozott pajzsmirigy-

GLINOER, 2001.). 

KNUDSEN et al., 2002.). 

T

 

-15 %-

-

 -kal nagyobbak voltak a 

- zsmirigy 

GLINOER, 2001.). 

-e, 

-

-

(GLINOER et al., 1992.). 

a 

pajzsmiri  (10-20 mg) csak 

  a pa
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-

(GLINOER, 2001.). 

 

2.2.4.2. 

-pszicho-  

n mind az anyai, mind a magz

E

Ha a 

ki (GLINOER  DELANGE, 2000.). 

a magzati, mind a  

 

-pszicho-

int  

(GLINOER, 2001.). 

-

lemi, mind a testi 

pajzsmirigy-

valamint 

kekhez. 

. A 

pajzsmirigy-
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 (GLINOER, 2001). 

igyben peroxid 

okozza, ami parenc   (VANDERPAS et al., 1990). 

-

4-T3 4 

 (GLINOER, 2001.). 

 

-

-

 (VITTI et al., 1992). 

, -

yanakkor 

4- -

tek arra utalnak, 

 

- ban 

um T4 

-
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- -5 IQ 

pontot ves  et al., 1994.). 

A hip is jelen lehet, 

alkalmazkod -  (GLINOER  DELANGE, 

2000.). 

 

2.2.5. 

ban a  

 

Emberi ban a T4 szintje nagyon alacsony, a T3 

ki Ezzel szemben az rT3 szintje sokkal magasabb, mint az 

(BRZEZINSKA-SLEBODZINSKA et al., 1995.). 3 az 

egyetlen olya

ROTI et al., 1982.). Vemhes juhok amnion 

3  mind az anyai, mind a magzati 

 4, T3 3 

kifejezette  4 

sokkal magasabb, a T3 pedig 3 -kal 

(BRZEZINSKA-SLEBODZINSKA et al., 1995.). 

-kivonataiban a T4, T3 3 radioimmunoassay (RIA) 

 

magzati pajzs

A placenta szerkezete  

patk  

szemben

CALVO et al., 1992.; BRZEZINSKA-

SLEBODZINSKA et al., 1995.). 
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4-

juhmagzatokban az 5- 4 , addig 

4 - - D-2) 

4 metabolit a T3 (BRZEZINSKA-SLEBODZINSKA 

et al., 1997.) 

4, rT3 -T2 -T2) 

ban n

32-

ve A  

 vettek a v -113. napja  

 

RIA-  

A T4 3 n 

Ez arra utal, hogy  CALVO 

emberi ban illetve ban (  et al., 1993.)  jelen 

 

A T3 

3 -T2 -T2 

monodejodi  

Az ban a T4 3 

-  A T4 3 

mutattak ki. 4  

4 

, 

hormonszintre. 
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Nem t -  T4 

 sem  T4  

- 3 3 

 rT3 

 

Az  T4 

4 

, megfigyelt 

hormonszintre. 

 rT3 szintje a geszt , addig 

4 

rT3 

emberben is, ami az 4 3 la

ban, anyai 

- 3 amnion 

 rT3 3- . 

-T2 -T2 

 rT3 3 -T2 

rT3 -T2 

-T2 csak az rT3- - -T2 keletkezhet a T3-

5- 3- - -T2 

anyai T4- 3 3 . A 

3

2 -T2 -T2 

3 3 amnion ban 

 

3 3 egyik metabolitja juh magzati 

ban, valamint emberi amnion 

ban 3 3-
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3 az ban, 

3-  

ban a T4 3  

4 

3 

hormon  

Az   T4 3 

3 -

T2 3 - ban 

is, mint az -  

(BRZEZINSKA-SLEBODZINSKA et al., 1995.). 

 

2.2.6. 

  

 

 

Brzezinska-Slebodzinska egy 1997- t 

. A magzatok 

kora 30-

-  

 4, T3 3 

T4, T3 3  

3 g 

t az anyai place  

A T3- -  

Az rT3  
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A magzati T4 -

magzati p 4, T3 3 -

-

bontotta le a T3-at 3, -T2-re, mint az rT3- -T2-re. Ez az e 4-

et T3- 3- -T2- 3- -T2-

3 

alacsonyabb T3 -

napon, 

-

BRZEZINSKA-SLEBODZINSKA et al., 1997.). 
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3. 

 

 

3.1. 

 

 

-

V at, magzatokat, valamint kontroll csoport

at . 4, 

3  

 30 

alkalommal, 5  

43. A

angol bulldog, beagle, bichon 

havanese

-

terrie   M1 . ,53 

 (2-8  

 

, ,  

48   

M2. t  tartalmazza. 

 

M3    (1-   
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A kontroll csoport 17 nem vemh

-

) M4 ). A kontroll csoport

 -  

 

3.2. 

 

 

kontroll csoport sz

 alica antebrachii illetve a v. 

saphena

 ( -20-22 G )

   . A T4, T3 4 

 

-on 15 percig 2000/perc fordulaton rumot 

 - -

- -  

Az 

ovariohiszt -xylazin-

- -

kot a 

Az 

 

5 ml- -  

kontroll csoport - 

 

- - bi - -on. 
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3.3 

 

 

 -

. A progeszteron, T4 valamint 

T3 l, allantois-  

, amnion- illetve   

QuantiCheck Progesterone ELISA rea  -

ya ). A  

-40 ng/ml (3,17-126,8 nmol/l). A 

nmol/l), 5 ng/ml (15,89 nmol/l), 10 ng/ml (31,79 nmol/l) 20 ng/ml (63,58 nmol/l), 40 

ng/ml (127,16 nmol/l)  

reagensek  

-progeszteron ellenanyaggal bevont ELISA 

20- -t pipe -t a 

torma-   

 -benzidin 

. -

l 3N 

 

- illetve al  T4  DRG Total T4 

).  

0-250 nmol/l.  A 

4 oldatok 0,0 nmol/l, 25 nmol/l, 50 nmol/l, 100 nmol/l, 175 nmol/l 
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-T4 tszer 16-

16 -  -

.  -  

 1 , majd 

 

-benzidin reagenst (TMB) 

0 percig s

inkub

majd az 

4  

- illetve  T3 

EIA-

 mi 0-15 ng/ml. Az 

3 oldatok 0 ng/ml, 0,75 ng/ml, 1,5 ng/ml, 

3,0 

  

-T3 ellenanyaggal bevont ELISA -

-t pipe -

, majd 50-50 -t adtunk mindhez az ellena

inden  -

 t  az elegyet, majd 

 

 mostuk ki, majd 1 -benzidin reagenst (TMB) 

 

  

1 N 

T3  
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4. 

 

 

4.1. 

A vemhes  

 

 

csoportokba osztottuk. A 

hormonszinteket: 0-

az  tartalmazza. 

 

  

-  

   

0-4   

5   

6   

7   

8   

9   

Nem vemhes   
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za. 

Progeszteron

0

5

10

15

20

25

30

35

4 5 6 7 8 9 hetek

ng/ml

P4

 

  

Tiroxin

0

10

20

30

40

50

4 5 6 7 8 9 hetek

nmol/l

T4

 

  

 

-

-
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-

-0,97 ; 

a 9. h  

 

A 0- - -

 

 

4 -

 

 

xin szintje 7,30 nmol/l 

  tartalmazza. 

A proges

 

A Student- -
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4.2. 

A magzatokban  

 

  

48 allantois  

-

-21 nap, 30 nap, 35 

-

 

 

nmol/l  -  2,33 ng/ml 

  3,85 ng/ml 

 -tironin szintje pedig 1,92 

ng/ml   1,48 nmol/l  

-

 3 . 

4 

-

 

 

4 
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Tiroxin

0

5

10

15

20

25

30

35

40

20-21 30 35 58-62 napok

nmol/l

anyai szérum allantois amnion
 

6   

 

 

 

Magzatok kora 

(nap) 

4 

 

Allantois T4 ag 

SD (nmol/l) 

Amnion T4 

SD (nmol/l) 

20-21 31.11  12.01  9.46  

30 26.89  9.77  8.52  

35 37.02  7.35  10.63  

58-62 38.61  8.68  10.28  

 

A -tironin 

 

4 szintje folyamatosan 

 a Student- -

4 

 

4  (p < 0,05). 

4 -21, mind a 35 napos 

4 folyamatosan 
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- 4 

-

4 szintje folyamatosan emelkedett. S

 . 

Tiroxin

0

5

10

15

20

20-21 30 35 40 58-62 napok

nmol/l

allantois

amnion

savó

 

7   

A 20-

- an 

4 -0,97. 

- - (r = 

-  

4 

fenn 58-62 napos korban (r = -0,99). 

A T3 

-

kban a T3 

-
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-

(p < 0,05). 

Trijód-tironin

1.7

1.8

1.9

2

2.1

2.2

2.3

20-21 30 35 40 58-62 napok

ng/ml

allantois

amnion

 

8  -tironin k  

3 

-

 

 

A magzatok allantois -

-21 napos magzatok 

amnion  

 

  

 

A Student- - os 

  4  

4 szintjei (p < 0,005), az allantois 4 

< 0,005), valamint az allantois  3 szintjei 

4 
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3  

-  

Magzatok kora 

(nap) 

Allantois 

   

20-21    

30    

35  2,072   

40    

58-62    

 Amnion 

   

20-21    

30    

35    

40    

58-62 96   

  

   

20-21    

30    

35    

40    

58-62    
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5. 

 

 

-

-

-70 ng/ml-es 

 

4 

4 

4 

4 

 

A  

-

nk meg, 

tapasztaltunk, r = - 
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0

2

4

6

8

10

12

14

16

18

20

4 5 6 7 8 9

hetek

P
ro

g
e

sz
te

ro
n

 (
n

g
/m

l)

0

5

10

15

20

25

30

35

40

T
ir

o
x

in
 (

n
m

o
l/

l)

progeszteron tiroxin

 

9    

 

szu

lja 

 

NELSON, 2004.; SENGER, 2003.). 

 

4  A 0-  

 
  

Ve -4. hete   

Nem vemhes   
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-

(BURROW et al., 1994.). 

-

Brzezinska-

 et al., 1993.; BURROW et al., 1994.; GLINOER, 2001.). 

-21 napos magzat

T4 - 4 

 

Az 

-

- . 

4 

4 koncen -0,61). Ez ellentmond annak, 

-

4 4 

4 

 

4 ent a 

a 

T4 szintje. A T3 
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- - kedett, 

-  

1994- 4 

alacsonyabb, mint 4 

nmol/l). Brzezinska- -

4 

sokkal magasabbak, a T3 3 

meg, mivel az 58- 4 g 

4 

(BRZEZINSKA-SLEBODZINSKA et al., 1997.). 

4 3 
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6. 

 

 

 

4 

 

 

4 

-

4 3 

 

4 

T4  -

4 

-

4 

pos korban 

4 

4 szintje folyamatosan emelkedett. A T3 

-

- -21 napos 

 az 

 z ban 

 anyai pajzsmirigyhormon- . A 

4 
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7. 

 

 

M   

Fajta  

Angol bulldog 1 

Beagle 1 

Berni  3 

Bichon havanese 1 

Bullmasztiff 1 

 1 

Chihuahua 1 

Dobermann 1 

Golden retriever 3 

 1 

 1 

Kerry blue terrier 1 

 4 

 1 

Shar-pei 1 

Staffordshire terrier 3 

 1 

 2 

West highland white terrie 1 

Yorkshire terrier 1 

 6 

 36 
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 t magzatok 

Fajta 
Magzatok kora 

(nap) 

Magzatok 

 
 

 20 3 allantois, amnion 

 21 4 allantois, amnion 

 30 6 allantois, amnion 

 30 3  

 30 7 allantois, amnion 

Beagle 30 5 allantois, amnion 

Beagle 30 2 allantois, amnion 

 35 9 allantois, amnion 

 35 3  

Beagle 35 3  

 40 6  

Bichon havanese 58 3  

Staffordshire terrier 60 1  

Angol bulldog 60 1  

 61 1  

 62 1  

 58 

:  

Fajta  

Angol bulldog 1 

Beagle 3 

 1 

Bichon havanese 1 

Staffordshire terrier 1 

 1 

 8 

 16 
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: A kontroll  

Fajta  

Angol bulldog 1 

 1 

Chihuahua 1 

Csau-csau 1 

Husky 1 

Kuvasz 1 

 1 

Pumi 1 

Rottweiler 2 

 1 

Yorkshire terrier 2 

 4 

 17 
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8. 

Summary 

Changes in maternal and fetal thyroid function during gestation in the dog 

Introduction: Previously the studies of thyroid function during pregnancy were mainly 

conducted in humans, and the literature also reports studies of thyroid function conducted on 

laboratory rodents, sheep and pigs. The studies performed by us were aimed to determine the 

relationship in the dog between the profiles of T4 and P4 hormones during gestation, as well 

as to track the changes in thyroid hormone concentrations during fetal life. Material and 

method: We collected blood samples from 36 healthy pregnant bitches on a total of 43 

occasions, and we determined P4 and T4 concentrations in the function of gestational time. 17 

non-pregnant, metoestrual dogs served as controls. We collected samples of amniotic and 

allantoic fluid, as well as blood samples from a total of 58 fetuses of 16 dams, and we 

determined T4 and T3 concentrations from these samples, for which we used an ELISA kit. 

Results: P4 levels evolved as discussed in detail in the relevant literature, 

whereas T4 levels were almost constant throughout gestation; there was no significant 

difference between the levels measured at different weeks of gestation. T4 concentration 

slightly rose at Week 6. There was a close correlation between the two hormones during 

Weeks 6 to 9 of gestation, but we observed a negative correlation at Week 8. There was a 

weak correlation between P4 and T4 concentrations of the animals in the control group. When 

we compared the values of non-pregnant bitches with the values obtained during Weeks 0 to 

4 of gestation, we found no significant difference. T4 levels in allantoic fluid continuously 

decreased with fetal age, while T4 levels in amniotic fluid were almost constant during fetal 

life, but at the age of 30 days we observed a slight decrease in T4 which, however, caused a 

significant difference. T4 levels in fetal serum were continuously rising. T3 concentrations in 

amniotic fluid were continuously rising, whereas T3 concentration in allantoic fluid decreased 

between the ages of 20-21 days and 30 days, then increased between the ages of 30 days and 

35 days, but it did not reach the levels measured in fetuses aged 20-21 days. Discussion: 

Thyroid hormones are transferred from dams into fetuses also in dogs, already before the fetal 

gland starts functioning. Iodothyronine concentrations measurable in amniotic fluid reflect 

fetal and maternal thyroid hormone metabolism. The increase in T4 levels observed at Week 6 
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in pregnant bitches and after the age of 30 days in fetuses is attributable to the start of fetal 

thyroid function.  
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