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I t  has o ften  been observed that along w ith  a g<2«* 
moral orogrees in  the p ig  production / b e tte r  feed conrea*» 
B-Í43J1,insrosited lean ness a f  caraass etc*/th e  q u a lity  o f  the 
produced nent ic  d cc lin irg « ih e  assumption in th at a defeo- 
t í r e  fu z fá U te  o f the e n d o crin e „p a rticu la r ly  the thyroid  
syeten #i£ the cause o f  these q u a lita t iv e  changes»which b rin g 
about a co n d itio n  known as «muscular degeneration "JVa)J as

■ ¿escribed by Ludvignen / 195V »
ího main symptoms c f  LCD are a lte r a t io n s  in  the 

mticdles^uanXfccting theme c l  re s  most conspicuously by a dius*» 
c o lo r a tio n  o f the meat»which assumes a charast e r i c t i e a lly  
Pialo colcur#Ln entrame cases the meat thus a ffe c te d  shows? 
a greyish«w hite shade resem bling that o f  ch icken  or ^inh 
racat*It i s  a lso  supposed that the variou s tr a n s it io n « ! 
forms o f d is c o lo ra tio n  are a ss o c ia te d  w ith  a p re d isp o s itio n  

o f  the animals to  IID /Ludvigsen*1957/

In th is  connection the qu estion  a r is e s  whet ¿.Off 
in  gen eral the co lo u r o f meat i s  in  any way a ffe c te d  by the 
fu n ctio n  o f the th yro id  gland*Such co n jectu re  might fin d  
i t s  corrob oration  in  the f a c t  th a t there e x is t s  a c o rre la 
t io n  between the content o f myoglobin and the a c t iv ity :  o f ; 
the re s p ira to ry  ernynes in  the muscles /L avrie  , 195V  
v e i l  as in  the. la t e ly  found a s s o c ia tio n  c f  the co lou r ú t  
p ig  meat w ith feed  e f f ic ie n c y  /O sinska and K ielanow ski

I t  mas thus the purpose o f the p resen t work to

t t & f r U s h  the r e la tio n s h ip  between the le v e l  of
iodine / O T /  lft  tfce blood serum and the content o f  

pigments Which are mainly resp o n sib le  fo r  the n «t 

Qtj^aT / J a r ic h i and i£ohacqykf 1960/
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■̂ Tatoniglg and eg&:o£s.̂

21ie Invest lantio ne havu been caeaied on. dun4x£ th®
CU>Ätha °r t o  haj on 3a h e a l t l^ ^ n t o  beccs
Pic^ of I¿.2ZC - - t o  L to .#l 6 £ili?c t o  15 bannon£,22io .«gytf- 
rialc ucnc talien t o n  a Ä?cgaty 2 a e tte  -tat4.cn vrhene thoy 
-eno ffed unXfÄPcJy and ulaushtsa^d t o  en et and and e t o i -  
^one at 56 i t o * u #/xicianentlzi et i l •"*$5?/ 2hc uvoxrtso 
d£t̂  t o t o  ths 40-50 lc c # l^ .^ r ic d  escu&ted t »  
G>r*5 s * ^ e reG(!1 efflolenay te >,££ cc t o  t o  v t e  fad n-
U to  pan 1 h a l iv a  tialcht päin«

2tnee Cays ’e e to s  n l t e h t o , in  the nonatetblocd ra* 
tolien t o n  the eon vei* of **sh a n to i*  Xn the » to n ifu -  
Ssd blöod eerun the pnotain nas p ^ e ip ita to  vV£x Sa s®, 
«cd the PZI detamlned h7 the nafthod ©f ale a i t o  t o t o n a -  

lon/^arhan et a l.1 95l/ * 2t o  of ncaatian v/es 50 rJLautec 
at hCc0 aaasuncaarts of tnansnissicn reno tahon at *2Qs»

Aftcn 48 hoans^ncfnioiratica. of' k i e t o a  otv&e, the 
loAl*  * « *  out and the viöiU«. of coj*
*ecUv? ';irs^ s **-* -at canafnte fevte*^ to ,2 h s  *©3- 
^ants 0? lon-iae.doncl m uisto situataä asaintst the"
^ s t  e12 thanaeie rentehnao reno suleld? cr.t tr.p t o  min- 
«cd hvxcc in a neat s i i r t o ,  then rJLssd fchoncuchly.Shs to* 
f 1, accunt of Ptotsnt 2sa* t o n  detenrtod aeccndto to 
ke nethod of uienUehi et e l* / l553/  hut »ith an c w »  

ftAsh* tomaction#2he contant of r^osleUn haa teen deten- 
aecerd te  to Gincer et a i./ 1934/

St at Ia tie  ai analyees hava hoe n mada b7 the nethode
Siveä t'7 hnodecon /1955/«

^  ^nc..Ir.5 tns nenä voluo£ cf the chnnsctcnixtioe
^ ^ e U ca tcd  t o l n d t e  thair voniations ane ptoesated 

2chlo 1 #Slnple connelatier. ooaffieieuta a h ta ito  ho- 
I otcI and the total ocntsnt of pl^ysnt and 

v°Clobin ane civen in 2able a chorin- aloo the dernaa
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o í the s ta t is t ic a l si3nificar.ce o f the co rre la tio n  com
puted.

Talle 1,

*~een values /£/ their standard deviations /«/ and c o e f f i 
cients of variation /C/ o f the characteristics investica- 
ted.
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Cbaracterirtics 
inrestieated mm

X s C

FBI level ug£ 6.8 1.05 15.5
Total pigment n^- C6,5 15.22 17.6
hy oGlobin ¡n¿- 66.5 11.59 17.4

Table h.

Simple correlation  coeffic ients/r/ between PBI le ve l and 
^lament content in muscles.

FBI

Iotfal  Pigment 0.4116 x

LI-°S lobin  0.4911 7X

^ —i — ■  mmmm
x s ign ifican t at ? c.05

" at p 0,01

■¿¿¿gcussiori.

1_  ̂ A*'e rijI level  in the blood serum is  now more and mcra
-s ieved  to be an adequate o f thyroid a c tiv ity  /Bnpport and

l 9 5 0 / . h  ere are indications that the ?BI level  may be 

^  e p artial  index of the Growth p o te n tia lit ie s  and the 
^ i ^ l  e i Plciency of feed u t i l i s a t io n  /¡Curke 1 and al.1955
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Gawienowski et a l.  1955; S/rensen and !.louctgaard,1957/.
I:° data ûre m ailab le so far with re card to tha influença 
that PBI might have on the quality o f neat.

Though several factors era responsible fo r tha colour 
of raw pig neat,tha va riab ility  o f colour is  caused prima
r i ly  by tha content o f pigments /janicki and Kolecryk,
19 oO/, The sa are myoglobin, hemoglobin and cytochromes .Eemc- 
Slobin amounts to about 10 per cant o f tha to ta l amount 
of pigments /ShenJc et «1.1934/ and has consequently but 
* s ligh t influence on the colour of meat under condition« 
of normal bleeding.ihe quantities o f cytochromes era also 
too small to be o f any practical importanae/Han*i,195*/,
Bt ts,therefore,the content o f cyoglobin that is  mainly 
responsible for tha colour of normal moat.

Tiia experiment was carried out under standard condi
tions of feeding,management and slaughter o f animals.
The averages and veraiancee of the characteristics in
vest igated did not d if fe r  essentia lly from the data g i
ven by other authors with tha exception o f the average 
leve l o f PBI in the blood serum of the examined piga 
wkich was re la tive ly  bigh /Table 1./The respective valu
es, found by other authors were on the whole lower and 
amounted in Denmark to 2,7 ug/ fo r  Landrace and 4,4 ug/ 
ior Large white /s/rensen and I.Ioustgaerd,1957/ ,in  USA 
to 3.08 ug,- for Hampshire /Gawienowski et e l . 1955/.

There many possible explanations fe r the high PBI 
values in the blood sera o f the pigs in this experiment.

is known that PBI leve l d iffe rs  among breeds /Long 
et « 1 . 1952/; Recce and Han,1952/ and is influenced by4“ v *

environment in which the animals llve/Bwy and Ecbek 
^959/.The high leve ls  of protein bound iodine may also 
find their explanation in the feet that PBI is  cerrela- 
*Qd v,lth feed e ffic iency  /Xunke1 and a l . 1953/ which waa 
'C laitive3y low in our experiment.Iloreover i t  has been
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pointed out that PBI le ve l in the blood may be even twice 
as high in  spring as in summer /Branton et al,1955/

The mein physiological function o f myoglobin consist« 
in securing a constant supply o f oxygen to the muscle re
spiratory system and maintaining an optimal oxygen g r «iien  
ent between the c e ll  membrane and the mitochondria/Voug- 
han and Pace,195S/#Lawrie/l952/,pointed out that the d if
ference in  the content o f myoglobin are in general cbso® 
da ted  with the a c tiv ity  o f the muscle cytochrome system.
This is  in accordance with the simultaneously discovered 
fact that the porphyrins are produced in the organism in 
connection with the cycle o f the tri-carboxylic  acids /
Shemin and Kumin,1952/, I t  means that both processes i , c ,  
the production of heme pigments and the respiration are, 
at certain stages,coupled with each other.Consequently 
the influence of the thyroid activ ity  on tissue oxida
tions being well known /Brody,1945/*i t  might be expected 
that there exists a correlation  between PBI leve l and 
myoglobin content in muscles.

The computation og the data obtained in our experi
ment /Table 2/ has proved*that the myoglobin content in meat i «

meat is  positively  correlated / at P 0,01/ with PBI le 
v e l in the blood serum.The correlation  coe ffic ien t o f 
to ta l pigments with PBI wqo s ign ifican t at P 0,05 only.
The difference in the le ve l of significance between two 
coe ffic ien ts  may be caused by the fa c t,th s t the hemoglo
bin content in neat,which depends on the degree o f blee
ding of animals,is rather highly variahle and makes the 
correlation  found between PBI le ve l and inyoglobin ooa® 
tent seem less obvious.

I t  follows from the above,that,in normal pigs,an in
creased concentration o f PBI in  blood is  associated with 
an increase o f the content o f myoglobin in the meat.
This means in the practice,that the meat o f pigs with

”  5 -
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• higher thyroid ac tiv ity  is  darker while • reduced funo- 
tioa  of the thyroid gland,even in the range o f  aomal va
r ia b i l i t y ,  re suits in a lightening of the colour o f the 
meet.

Thus,the transitional form of neat paleness,observed 
in pigs having a predisposition to HD /Ludvigsen,1957/ 
aight simply be considered as the result o f a further de
crease of the thyroid activ ity .Th is  conclusion f i t s  into 
the general picture o f LID,as proposed by Ludvigsen/195*/

The correlation found between PBI le ve l and myoglobin 
is  in accordance with the recent findings o f Osinska 
Kielanowski /1960/,concerning the correlation  o f the co
lour o f pig meat with feed efficiency.Though this asso
ciation  has been demonstarted for the summer season on
ly «there seems to be no doubt that i t  is based on the 
correlation between PBI le ve l and the feed e ffic ien cy  
/Kunkel et a 1. 1953/.

The relationship between PBI and qyoglobin in pigs 
^  be of some practical value.Colour has so 0?eat an 
importance fo r a further u tilisa tion  o f meat,that i t  
cannot be overlooted in  the selection  o f animals.Zn Da
nish Progeny Testing Stations tha assessment o f the meat 
colour has therefore been introduced as a routine prooe- 
<lure already in 195  ̂ /Clausen and Thomsen, 1960/.In our 
opinion such routine evaluation o f meat colour should

introduced in  a l l  progeny testing s ta tion *.It  would 
fiot only satisfy the consumer o f meat but may also be 
considered,in the ligh t o f our results,as an indirect 
^ a c t io a l measure o f the basal metabolic rate,the im
portance o f which is  more and more being stressed in 
^he modern litera tu re on the selection  o f animals /e.g. 

Kielanowski,1957/.

-  6 -



q  y o

S u m m a r y ,

Protein bound iodine in the blood serum together 
with to ta l pignent and myoglobin in  the meat#were deter
mined in 52 healthy normal p igs0Significant correlation 
was found between PBI and to ta l pigment r»0<A12x as well 
as between PBI and ngroglobin r-O o^ l xz

Physiological and practica l aspects o f the correla
tions were disoussedo

ftrjfrmanfc »__

The authors wish to thank Miss S8Ko2:aczyk,engo#fo r  
her valuable assistance«,
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II* a* Janicki i  A0 Witkowska

Poaiom Jodu zwlazanego 2 blaiklem a hartwn̂ k-i 
mie^nlowe u ¿will.

S t r e s z c z e n i e *

TJ ¿2 zdrowych normalnyoh ¿wii5, typu bekonowego ozna-» 
czono PBI w surowicy krwi oraz barwniki calkowite i'm io- 
globin? w mi$sie0Znaleziono statystycznie istotn^ kore- 
la c j§  mi§dzy PBI a barwnikami calkowitymi ra0.412x 
i  mi^dzy PBI a mioglobin* ra0ô 91 XX

0mc5wiono fiz io lo g io zn ie  i  praktycznie aspekty znale- 
zionej zalezno^cio

A
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