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Experiments were conducted on sheep to determlne- (1),‘1f

level of feed 1ntake altered their thyrold statusg 411), 1f

(‘

"3 it was p0551b1e for triiodothyronine (T3) to enter.}he rumen

of sheep, (111), what metabolites of T3 vere: excreted 1n ,rf”ﬂgﬁ

Vo
r

urine and feces-‘and (lV), 1f the rumen<m1crobiota could

AT

metabolize T3.Jf;p~rfﬁ:

Yearllng, rumen—fictulated, Suffolk-cross ewes wereffed
eipher a maintenance or twice maintenance ration. After at

least three weeks of adaptation, catheters uere 1nserted fff'“

.".

1nto each jugular vein, serum‘samples.for T3 thyroxine

(Tu), and 1od1ne analyses were collected. Iod1ne-123 S
labelled T3 (1 000 000 000 cpm) was 1njected through oné 1%&;
jugular catheter and ser1al blood samples (for the '”f A
preparatlon of serum) were collected from the other.ISerial

samples of saliva, rumen fluid, urine and feces were alsov;

collected._Total radioact1VLty 1n eacﬁ serum sample was
determ%med, and components were separated by thin layer

chromatography. Serum T3‘and ] ‘concentrations were

determined by radioimmunoassiv. Serum iodine was determined‘n-i-
by chemical means.»In addition, an in _;t;; experiment was~?fi::”
performed to determine 1f T3 was metabolized by rumen the o

i:tf microbiota.lpi-f '~:‘} j}_ e p Ah | pur v .
e The -two. levels of feed intake dld not cause significant

}changes 1n T3 or Tu concentration or T3 disappearance rate.-55

E jfi Iodine concentratlon was significantly lower in the sheep

receiving the high level oftfeed 1ntake. The calculated
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distrlbutlon'volume (1 e.;the knf%tic pool) of T3 i& the ‘f?ﬁb
p yfgreater in the tﬁlce maintenance |

RO N U :
T3 uas not detectable in either sallva orh S e

ol i

[e:N

feed level grcup:

rumen fluid Affraction of the*total I-125 that appeared 1n f?:f

'hemically 1dent1fied Thls fractlon

j, the urlne“was notf‘
e R -‘n.. . ’ :

appeared to be a: major metabclite (or metabolltesydcf T3.fff?;7i”

The n t ‘experlment showed that unautoclavedvrumen f1u1d'

bound or degraded T3 to a gréater extent than d1d autoclaved

rumen fluld ‘ - v PR e Jpnfiii{;;itz
W'V_d It was cOncluded that the Ievel of feed 1ntake (elther ffdff
‘ ‘malntenance or tulce maintenance) dld not Cause 51Fﬁ1f1cant nQ‘,
changes 1n ccmmon 1nd1ces of thyroid status but that thereNL R

=

w'ﬁt? vas- a 51gn1ficant effect on theUT3 dlstrlbution volume.’This

lS 1nd1cat1ve cf changes in tlssue blnding of 13. T3 was not

/

detectable 1n the rumen. However, the p0551b111ty that 1t

was assoc1ated wlth mlcrobes attached tg/the rumen _,ff?
e S el ,“.,,..,H?':.g
epitpellum was not elimlnated SR R
. - N ‘ ( K st sl ’ .:‘i_ I .‘
I ~ iR LN
B =
o o
. & i el '
AN 7 v . 'P~
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". and apparent d1gest1b111ty of food decreases
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O 1 CHAPTER 13 IhTBQﬁUCTION AE¢ REVIEW QE LIIERAT

0. 1 1 INTRODUCTION\

| The 1nterre1atlonshrps between thyrold hormon%sxand
dlgestlve functlon in anlmals are complexd For example,
durlng exposure of sheep to cold amblent temperatures :
c1rcu1at1ng levels of thyr01d hormones 1ncrease, rate of

passage of. dlgesta through the allmentary tract 1ncreases '

(Chrlstopherson, 1976 Westra and Chrlstopherson, 1976-
'_Kennedy _t al, 1977). The 1mp11catlon 1s .that” 1ncreased
thyroid functlon 1s respon51ble for the 1ncreased rate of

passage and the”?%ncommltant decreases in dlgestlblllty wasf

supported hy Kennedy et al, (1977) who admlnlstered \1“’

trllodothyronlne (T3) to thyr01dectom12ed sheep and produced-f

1ncreased rate of passage and decreased dlgestlblllty of theus"

food. The effect of hlgh amblent temperature on thyr01d L

: functlon of sheep appears at 1east superf1c1ally, to be the.:'“

opp051te to the effect of low amb%ent temperature.lSanchez
- and Evans (1972) reported that when sheep were exposed to
above thermoneutral temperatures,_there was a- decrease 1n:i“
h:serum thyr:nlne (TU) levels and a. decreased Tu secretlon S

'frate. Furthermore, vhen sheep in a thermoneutral env1ronmentf”

,were fed the ‘sane amount of feed that the sheep at thp high

' temperature consumed ad 11b thelr thyro:uﬁ status changed in

a manner that was analagous to the changes observed in the

heat stressed anlmals. There is. ev1dence that acute feed

B
s



,Kaciuha-Uscilko, 1977).

‘ restrlctlon causes a decrease in T4 secretlon rate in goats -

:(Ahdullah and Falconer, 1977) and ‘that lon%£term energy

restrlctlon 1n plgs results 1n a decreased ate Of I- 125

,_lahelled Y dlsappearance from thelr plasma (Ingram and

B - . i 2

Cne area of thyr01d hormone metabollsm and dlgestlve

' :\_functlon that has not been 1nvestlgated is the p0551b111ty

iof thyr01d hormones enterlng the rumen and acting dlrectly
on the rumen mlcroblbta. O'Connor et a1 (1970) suggested

"‘that ster01d hormones or ster01d hormone analogs could

N

' fchange the metahollc products of the Cumen mlcroblota, also.-'

| 3kBlswas (1975) shoued that Tu could be used to stlmulate\

ugrowth of g__he

[
IS R
i

rlchlg __li' | J‘\;- o ".f |-

oe

o Stud1e= were undertaken to determlne 1f ljvel of food

. s e PR . |

',1ntake caused measurable effects on T3 or mu serum
Jconcentratlon, T3 dlsappearance rate or dlstrlhutlon volume.,»
'At the same time an. attempt was made to. detect T3 1n rumen

;“'fluld, urlne and feces.v,f

when thls experlment was 1n1t1ally de51gned the tf‘f'

‘ ﬁprlmary purpose was to determlne if T3 entered the rumen of
.-sheep. The reason for th1s was based on the hypothes1s that
'ﬂJT3 may be capable of 1nfluenc1ng the rumen mlcroblota and

'fconsequently lnfluence dlgestlve functlon in rnmlnants. It -

was also dec1ded to determlne 1f tvo levels of feed 1ntake
could alter thyr01d status and therefore these treatments

vere imposed At the same t1me it was decided to gather some

"information on the form and route of excretlon of T3 from

b



'sheep. Because of these three object1Ves this theSis has.

been written 1n the form of an Introduction and Review of
/ i

Literature followed hy chapters on each phase of the
- experiment and a General Conclusion and Discussion.,

-

0.1.2 nIIERATUBE'REVIEW'

t

Iodine and thyr01d hormone metabolism are closely
related. In fact the’ synthe51s of thyroid hormones in the

' thyr01d gland is generally believed to be the only route Of |
‘ 1odine uptake and 1ncorporation 1nto animal tissue. A" .

_ p0551ble excepfion 1s the microblocldal effect 1n leucocytes
(Pincus and Klebanoff ¥Q71)._This literature reView will
discuss 1od1ne absorption, distribution and metabolism with

‘.respect to the thyrold hormones and their phys1ologica1
functlon in- domestic anlmals'w;thbemphasis on sheep.l’;l;i-

i Lit ratnre on lab animals and humans 1:\ZIéo discussed where )

i relevant information 1s not available for domestic animals.;~’f}f,f"

'ahh_ QISIE_BUTION gg IQQ;NE fl:;,i ;;;: i:u;r;{.g
Iod&ne 1s secreted 1nto the alimentary tract by‘thef-T-*“*’wxn
gl;,i salivarY glands and abomasum. It is absorbed by the small
: ‘fd 1ntestines and is found in all tissues of the body. In mostilff‘ﬁ~ >

o tlssges the concentration of iodine is lover than ‘the

\c1rculat1ng level The exceptions are\/hyroid tissue, y‘5f7*ff: \ih
B salivary glands, placental nemhranes, lactating mammary E |
glands and inflamed tissues (Hiller et Ql, 1975 chuire and

: Burman, 1978). The above information was determrned hy



v

Se
'_1sotope tracer techniques and therefore may not represent
the "true" 1od1ne pool as 1od1ne may require a long timetuc
period to eguilibrate (Cottino et al, 1972). In mouse muscley,
'ij'following long term (3 month) constant feeding of I-125 o

eguilibrium vas not achieved. ThlS was shovn by the

7d1fferences 1n estimates of nuscle 1od1ne concentration

| ‘%based on- 1sotope and. chemlcal determinations (by neutron

'”actlvatlon analyses) vhlch showed a a to 6 fold dnscrepancy
-between stable 1od1ne and estimates based on - radioact1v1ty.
lfThls could be explained by a slow turnover pool in muccle

fi(Cottino _3 a1 1972) and shows that labelled 1od1ne 1s slowl

’"{"to equilibrate with the total 1odine pool. Consequently,

"}studles that do not allov suffic1ent time for labelled

iaf”}loalne to become uniformly mixed vith the total 1od1ne pool
5-may produce erroneous data_‘.;l‘;;_ : .
v Iodlne can be conserved by recycling 1t through the ;ﬁ< o

'_alimentary tract creatind a large gastr01ntest1nal 1odine

7’;fjpool. By recycling 1odine through the alimentary tract

' fanlmals can‘decrease urinary 1odine loss especially under

ff:conditions of 1ov 1od1ne intake‘(niller _; g;, 1975). In the_tkl?77

‘ gabomasum, the. flow of iodine across the abonasal wall into
"‘the/lumen can he eighteen times the flow 1n the opp051te o
2 direction. Iodlne is then reabs rbed from the 1ntestines .

‘(Miller et gl,_1975).c_:”-\5b

0.1 2 g ss.cnu.gn .z .I.gnu

o The rate of urinary exc etion of inorganic 1od1ne




: at a rate that parallels the

“parallels the plasma non-proteln bound 1od1ne concentratlon -

-and is 1ncreased bY°hlgh dletary chloride and 1od1de (uiller ;fv<~

et al 1975). Thyr01d hormones and their sulfonlc and

Aglucuronlc ac1d conjugates are excreted 1n nrlne (Shakecpear

\

pfand Burke. 1976° Burke and Sha espear, 1976). T3 is excreted }-7f‘

xcretlon of creatlnine, thch

A

"f‘lmplles that 1t 1s not actlv ly reabsorbed by the kldneys.‘

';(Rogowski et al ﬂ978).

»However,_lt has been reported that Tu is actlvely reabsorbed

<

Both hcrmonalsand 1norganlc 1od1ne 1s excreted 1n

: feces, most of vhlch lS derlved from thyroid hormones thch

e-enter the small 1ntest1nes as free hormonec or as sulfonlc

';»for glucuronlc ac1d conjugates from the 11ver (ulller et al

:3l'1975 Ramsden, 1977). It Hould then be poss1b1e for the

'”conjugated hormones to be deconjugated 1n the gut and be

"7fjhreabsorbed However, as- Ramsden (1977) p01nts out the K_::

.

d'"lfgexlstence of thlS "entero hepatlc" cycle has not heen

- ° 1 2.3 5 -ll‘ HESIS: l.) ME_ABQ.I_M or Lgnorp __q_zvcnzs |
| | ’Iodlde 1n the thyroid gland 1s oxidlzed and bound to fff?f“:*

Fo

;tyros1ne molecules thch are attached to thyroglobulln. The

~

}~;:.resu1t1ng prcducts are mono—'and dllodotyrosines. .

»”DllOdOtYIOSlne (or mon01odotyrosine and a diiodotyroszne)

i1

umolecules are then joined together produc1ng a nolecule of

"’iju (or T3) Uhlch is attached to a thyroglobulr\\:olecule.‘f

t'These nolecules are. released when the thyroglgrulin is !



.,:hormone 1evel (Bernal and Refetoff, 1977). Blndlng protelns e

hydrollsed by hydrolytlc enzymes..Ekholm (1977) studled the o

process in detaal.v

Followlng release from the thyroid gland, Ta and I3 are

bound to- proteins 1n the blood. Plasma protelns have a ::_°

| greater afflnltY for Tu than T3. Ihe blndlng of these

hormones to large protelns 11m1ts urlnary loss as vell as

| acting as a. buffer that malntalns a relatlvely constant free

Y

,

sf{are also found vithln cells where the T3 1s bound more

':'1s'1ntrace11u1ar whlle only 60% of the extrathyr01da1 Ta is

'.[reV1ewed by Eernal and Re§etoff (1977).v_5ghf,;g-a

P

]vstrongly than Y. Conseguently, 90% of the extrathyroldal T3

'wlthln cells.\Intracellular hlndlng of thyrord hormones was-«F» o

Tu and 1ts derlvatlves are delodlnated, decarboxylated,.;;»._

\ .

Yefdeamlnated and (or) conjugated 1n most tlssues of the hody.ai'

.'f)The resultlng products elther have SP901flc functlons or are hrfd5

'“H3 3'5'3 trrlodothyronlne (reverse T3 or rT3),n_,;ff

.’Et?3',3 dllodcthyro« ne (3' 3—T2),-.

iiﬁ3',5',3 5 tetralodothyroacet1c ac1d (TETRAC),

nd*acrd and proteln synthe51s (oppenhelmer et g; 1975). Reverse

E l:f3' 3, 5 trilodothyroacetlc ac1d (TRIAC) and conjugatronri"“"

”;metaholrc rate and is also assoc1ated vith increased nuclelc

”T3 has been associated w1th a feedback mechanlsm that

'»gpfrapldly excreted (Ramsden 1977). Some of these products are;xfﬂ"“”

'”Q'products of T3 and Tu T3 1s generally considered to- be thehr””**:'l’

"'sfmost actlve of the thyrord hormones.~It causes an 1ncreasednf,7”'

';Icontrols the enzymatrc Production of T3 from Tu, tﬁis has :p‘-l,"



SN

‘.been rev1ewed by Ramsden (1977). Metabollsm of 13\-uu and.
vrTB in fetal and adult sheep was Studled by‘Chopra et glt
‘h(1975). In fetal sheep serum concentratlons of T4 and rTB'

[

Vwere greater than in adult sheep, ‘serum T3 was lover in the

’( fetal smeep._The hormone concentratlons 1n the fetal sheep

'5"changed to. be sxmlllar to the adult 1evels shortiy after

, blrth thlS 1nd1cates that the metabollsm of of T3, Ta and

-"tfrT3 are not 1ndependent. TETRAC whlch 1s assoc1ated ulth

if:regulatlon of cycllc nucleotlde dlphosphoesterase, has been =

_u;to lower blood cholesterol (Rausden 1977)/ There has been no _f;;~

report on the role of TRIAC 1n the regulatlon of metabollsm.vf
'bﬂleewlse, no reports have been‘made on the role of 3' 3 T2,
ij{addelodlnatlon product of both T3 and rT3 (Chopra t‘ ;4 '
‘1978 Nakamura _t al, 1978).vThe mechanlsms by uhlch tﬁerld‘

‘“ghormones control metabollsm are rev1ewed and dlscussed by

5“hlBerna1 and Refetoff (1977) and Oppenhiemer et al (1975). _-’.' .
o : Y 5 ‘

”Vfdgsulfonlc and glucuronlc ac1d conjugates of thyr01d hormones

'"V}hare produced and excreted by both the kldneys and llver.i7ffitﬂ?17

’"77,They ‘are. nct normally found 1n the blood an probably are”-'

'7v°nonabsorbab1e (by tlssue cr proteln) excretlon products of

uﬁh;thyr01d hormones (Ramsden 1977- Shakespear and Burke 1976).--e}gf~‘f7”

In general, sequentlal monodelodlnatlon 1s a major path

T . ‘ 2t
f thyr01d hormone metabollsm (Rudolf gt al, 1976)-.The }é._

" -rprocesses are probably not randor but are controlled and

ouf'catalysed by spec1f1c enzymes that produce specific products 'f"

ey .

(Ramsden, 1977 Soffer et Qlu 1973). _'}-':.lfxv;l bjbhf'ut'haféh:_p‘



‘“5; 1p the pool° and dlsappearance rate constant (k), the

: 0

—

o 1.2.4 KINEICS OF Tnx 1D g_nuonng IN onzs'r_rg ANINAT _s_

The k1net1cs of thyr01d hormones, particularly
‘ dlsappearance rate, have been 1nvestlgated by a. number of
researchers. Some of thelr results are shown 1n Table 1..
‘ ommgulp used parameters utlllzed 1n studles of thyr01d
hormone klnetlcs are metabollc clearance rate (HCR), a o
measurement of the rate at whlch blood is cleared of the_ -
hormone-'half llfe (T1/2), the tlme reguired for one half of

the hormone to be removed from c1rcu1atlon-’turnover (t), ;‘

the length of tlme an average molecule of the hormone stays

S

fractlon of total hormone that dlsappears per unlt of trme,-;r
The relatlonshlp of these parameters are T1/2 (-693)/(k) and
t (1 UH)T1/2. hCR 1s not readlly converted to the other TE
Darameters because the hormone outs1de the c1rculatory
system 1s not dlrectly 1nvolved.elh:" ‘ ‘, o

| All values in Table 1 were obtalned by u51ng 1sotope'j1;v;a
tracer technlques. These methods requlre that the fa

1*f¥radioact1v1ty be 1solated or separated so that only the

ﬁ“frcompound of 1nterest is counted. As mentloned previouslyrrf'f[«_pg];~f

N

'ﬁjﬁdelodlnatlon is the major path of thyrord hormoné

= e

v}‘:metabolism. Therefore, uhen 1od1ne labelled thyr01d Hormones

¥

"71fare used in klnetlc studies, 1od1de must be removed prror to |

v e

'fvfcountlng of act1v1ty. Sane delodlnatlon occurs one step at
"?da tlme, metabolltes would be present, vhich also should be i*'

';‘iremoved.i gﬁ'

In prev1ous studles some methods used to. determlne the :
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| arad10act1v1ty of the labelled hormone vere total

rad10act1v1ty Qf radloactlve 1od1ne 1n unextracted serum or .-

plasma, extractlon of the labelléd hormone vlth butanol or i

\

"prec1p1tat10n w1th trlchlcroacetlc ac1d Evans and Ingram

":(1977) and Ingram and Ka01uba Usc11ko (1977) used the total

"1,radloact1v1ty of radloactlve 1od1ne 1n unextracted plasma

‘-fmethod. Dussault et al (1975) and Chopra et al (1975)

vy

"extracted lahelled hormonec wlth butanol, Yousef and Johnson:

(1968) and Sanchez and Evans (1972) used tr1cbloroacet1c

K R

'.fa01d prec1p1tated proteln. None of these methods are
';}"completely satlsfactory, least of all total radloact1v1ty of
t_'radloactlve 1od1ne 1n unextrac&ed serum or plasma.‘As |

*ﬂbutanol extractlon removes 1od1de, thls method vould glve

fftmore rellahle re=u1t§>than total radloactlvity._However, the -

\.

"hdplodlnated products uould Stlll be present TCA,," *ffngff
t,yf;fprec1pltat10n removes 1od1ne bound to protelns.{Thls too i}/jt
kﬂ‘jfwould contaln the metabolltes of the thyr01d hcrmone In ”
ﬂinﬁfaddltlon. the denaturatlcn of the protelns may cause“a?ﬁfVﬁdzg

"'f7change 1n affinlty for the thyronlnes. Theoretlcally theﬁ};°

o lldeal method vould be one that spec1f1cally 1solates theﬁxt}&f

"lhhormones so that each one conld be counted 1nd1vidua11y.rﬂ5*f'

'“'lChromatography is. one method that has the potentlal to do. ;flf

,0 ST

The l1terature values lncluded 1n Table 1 are 1ntended

::fto show that several gactors can 1nfluence disappearance';fLTT

'ﬁfirate of thyroid hormones. These include PhY81°1°91031 state'f}

'"'lof the aninal,‘(i ‘e.’ fetal or mature), thermal factors, | f.7:
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‘penergy.intake, species and hormone 1n guestion i. e..T3 Tu
Lété: Another factor that can 1nf1uence the apparent -'_,‘zh
' disappearance rate is. the method used for their'u nf.h‘fp:ki
7determ1ration (as 1nd1cated above)._,f- ' a ‘ |
Some of the effects of different types and amounts of ‘
o rations and ambient temperatures are 111ustrated in Table 2.s,
thyr01d hcrmones 1n sheep on various experimental B
treatments. Data 1n th1s~table illustrate that ambient
itemperatnre, food 1ntake and type of food Cause changes 1nl,f3
sthe c1rcu1at1ng concentrations of both T3 and Iu The--v,vﬁ
:7concentration of these hormones 1ncreases'as amblent k

'f"

1htemperature decreases. Tu concentrations decrease when food o

: drflntake 1s llmlted. The effect of limited food 1ntake on T3 {f

*fi:concentrations 1n sheep has not been reported.;ﬂestra and

"frfChistopherson (1916) indicated that sheep rec1ev1ng a ;ifﬂhbxi

-

o ﬁpgpelleted hay ratlon have highet c1rcu1ating concentrations

"3f;of both T3 and Tu than do sheep receiv1ng a hay ratlon.,_ffff}

'

In humans, symptcms of hyperthyr01dlsn 1nclude

’?fincreased appetite, ueight loss and diarrhea._Hypothyroxdlsm

Fi7resu1ts 1n°the opposite symptoms. that is there 1c often

'T;;jﬂdecreased appetite, weight gain and constipation (Merck

:"d3Mannua1 1972).=These symptoms may be bronght about by the

'Jnlnfluence of thyr01d hormones on basal metaboliélrate'and

r’}’7gastr01ntest1nal motility..uore complete d18c05510ns of

‘h[fthese topics can he found in the revxews by Ramsden (1977)ﬂgf4

'_",Harland and. Orr (1975) and: I.evin (1969)._,,.--'3’-‘- 3

The effects of fasting and starvation on thyrozd statuefg

RO




. of 0.001% T4 would ever occur.

COVWS. v .
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n
\

._‘1n’humans has been rev1ewed by Ramsden (1977) and dlscussed

’by A2121 (1978), Lee g; al (1977) and Vlsser e 1 (1978) .

Generally, a depressron of c1rcu1at1ng levels of T3 results

from starvatron,,fastlng durlng d1eting and psychologlcal

" conditions such as anorexla nervosa (whlch causes severe

loss of appetlte). :__ ‘ a

4

: 0.1.2 5 EFEECT\ HO HQEQ 0 THE RUHEN HICRCBIOTQ : o

——

The pOSSlbllity that mammallan hormones nay affect the'p

éu:metabollsm of the rumen mlcroblota has not been extensrvely
1nvest1gated. In 1970 O'Connor et _; reported that the

'»steroids dlethylstllbestrol desoxycortlsone, hydrocortlsone

i

'methandrotenalone, prednlsolone and testosterone had very
‘llttle effect on the products of rumen mlcrbhial metabollsm.-..

‘However they reported that melangesterol acetate 1ncreased -

.

volatlle fatty acid proddctlon. The 51gn1f1cance of thls 1s

'unclear as’'no statist1ca1 data were reported The only

evidence that thyr01d hormones may affect microblal

vmetabollsm was reported by Blsvas (1975) who found that «p

‘0 001% Tu acted as a growth stluulant for Esche;;chig c011.<

( .
It is unllkely that under ig vivo condltléas a concentratlon.

B 4

_It:ls kngynﬂthat thyroid horuonefncan enter the ‘hind
gut of sheep (Irvineh197u),'hut it is not known if they can

enter the rumen. nlller et al, (1975) reported that 5% of a

v:lahelled dose of T4 could be detected in the abomasun of
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One year old rumen~f1stulated eves . vere fed raﬂnons n-
_that corresponded to"near malntenance or twlce malntenance.
'Pota551nm 1od1de ‘was admlnlstered 1ntrarum1nally to 11m1t
';1od1ne recycllngiiﬁrough the thyroxd After adaption to .
: exper1menta1 condltlons, 1ndwelllng‘catheters were placed 1n
each jugnlar veln.:Serum samples for trllodothyronlne (T3),
: thyroxlne (Tu), and Jodlne determlnatlon were collected. A
:tracer dose of I-125 lahelled T3 was 1njected 1nto one \
d:catheter and ser1a1 blood samples (for serum preparatlon)
were»taken from the other. Total rad10act1v1ty of the serum

,samples uas determlned, and radloact1v1ty in the T3 portlon |

ﬂh.was determlned after separatlon of the radloactlve fractlons

o by thln lqyer chromatography of ethanol extracts of the

serum..Serum T3 and T4 concentratlons vere determlned hy
R radlolmmnnoascay and lodlne concentratlon was determlned by
a chemlcal method Dry matter, energy and proteln
‘ldlgestlbillty were also determlned
Serum }3 and T4 concentratlons in the anlmals on the

malntenance and twice maintenance 1evels of feed 1ntake ‘Wwere
" not 51gn1f1cantly different Serum 1od1ne concentratlons’

| vere 24 6 and 15 9 uq/100m1 (P<0 OS). Dlgestibllltles of

energy vere SO 3% and 41.7% and dlgestlbilltles for proteln
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3 were. 71 6% and 64. 3%, (P<0. 01). Dry matter dlgest1b111t1es

Were not <1gn1f1cantly dlfferent. Dlsappearance rate of T3

: 1n anlmals on each treatment was not 51gn1f1cant1y

N +

‘ LN
‘dlfferent Dlstrlbutlon volume of T3 was s1gn1f1cant1y v ‘

greater (P<0 OS) in the sheep fed at the higher leVel.

>

opUcTION e T

e

Thyr01d hormones are known to alter several parameters ’

of dlgestlve functlon.,These 1nclude gut flll, rate of

o passage, voluntary feed intake and dlgestlblllty (Mlller et»

al, 197u Kennedy et a;ﬁ 1977). The effect of 1evel of feed =~ ..
..1ntake on thyr01d status is not as well known. It has been
shown that starvatlon and fastlng cause reductlons 1n

: c1rculat1ng T3 1evels 1n humans (A21zl, 1978° Lee et al

Al

- 1978--V1sser,et al, 1978). Sanchez and Evans (1972) found

N

»that when sheep had thelr ratlon sharply reduced there was a.

’.tran51tory decrease in Tu secretron rate. 51m111ar results
were also found in rats (Yousef and Johnson,.1968),’and

*fgoats (Abdullah and Falconer, 1977).~ f.;‘5_7

The purpose of the experlnent vas to determlne if m3
vrdlsappearance rate, dlstrlbutlon volume or serum -‘ |

_:'concentratlcn could be 1nfluenced by two levels of feed
;ulntake that are considered to be normal and of common usage;:

» ﬂother parameters that were measured are serum 1odine and Tu

"concentration, and dlgestlblllty of dry matter, proteln and

'energy..
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0.2.3 METHCDS AND NRTERIALS

‘ Slx yearllng Suffolk cross ewes (27-38 kg) with

permanent rumen flstulae _were allotted to tuo treatment
‘lgroups in three separate tlme perlods (Perlods 1 2 and 3).
",The same fonr sheep were used in Perlods 1 and 2, in each of
these perlods there were two. sheep in each treatment group.,
| Two add1t1ona1 sheep’ were used in Perlod 3, one in each
treatment group.‘The feed 1ntake in the two treatments was
calculated to be near malntenance and twlce malntenace (760' \
h and 1520 g alfalfa pellets per day, Nat10na1 Academy of ?
'Sc1ences, 1975); The food was dlspensed ln equal honrly

.portlons by an automatlc feedlng system.,Water ‘was avallable o
~at all tlmes. After an 1n1t1al loadlng dose of 15 ‘ng KI
dadmlnlstered 1ntrarum1na11y on two consecutlve days, the
Cdsheep were glven dally doses of 1 5 mg KI to 11m1t 1od1ne
‘precycllng through the thyr01d gland In addltlon, dally
'doses of %42/9 NaCl were glven. nghtlng was cont1nuouc and
'”temperathre was malntalned at 22- 25 C At 1east three weeks
‘hof adaptatlon vere allowed to elapse before the sample
fcollectlons were commenced..' - S

After tbe adaptlon perlod the sheep were prepared for f

,'vdnthe actual experlment On the day before the start of

‘cdllectlon of samples, one 1ndwe111ng catheter was placed 1n»if»»u

'each jngular veln of the sheep. Serum samples for T3 ru and_~a'

hlodlne determlnatlon were collected for one week. Peces were_-
'also collected for determlnatlon of dlgestiblllty. Bladder

. catheters vere then placed 1n the sheep that were to recelvezn'



17

I-125 labellele3 for determlnatlon of T3 dlsappearance rate
- and. T3 dlstrlbUthD volume. The bladder catheters were‘
removed 72 houfs after the lnjectlon of the 1abe1 In order
S to prevent bladder and kldney 1nfections the sheep vere

glven 1ntramuscu1ar 1njectlons 3 ml/d of a comenatlon of

penicillin and streptomyc1n (Ccmblotlc, Pflzer).

Iod1ne—125 labelled T3 (specmfic act1v1ty 878 uCl/ug

‘;ffor Perlod 1,‘1091 uC1/ug for Perlods 2 and 3) obtalned from.'

Nev England huclear, vas dlluted wlth an approximately equal
oo volume of autogenous serum' heparlnlzed sallne was used to
dllute the mlxture to a total vqlume of - approxlmately 10 ml.

-0

gThe exact dose of radloactLV1ty rnjected into each. anlmal

was determlned from the weight of ‘the- 1njectate and from theltfm

radloact1v1ty of a 1/1000 dllutlon of the 1njectate..Pur1ty'?"r

- of the 1njectate was determlned by chromatography and found ‘

jto ‘be- 90% T3 wlth less than 5% lodlde in all casesruAfter

1njectlon of the 1abelled hormone,-serlal blcod samples vere_flt;

‘ }}fcollected fron the contralateral catheter for the '

o \ preparatlon of serum,,whlch vas then stored (for less than'.‘f."

two months) at —20 C until analy51s was. done.;

Dry matter of feed vas determlned by drylng feed

. 51v-samples at 110 c for 3 h. Dry matter of feces vas. determlneddv;ef

“rby drylng salples 1n a forced alr oven at 65 C for 48 h. ¢eh
. 9 T
‘,,Energy content of drled samples vas determlned u51ng a Parr ;~'"
B oxygen bomh c lorlmeter..Nltrogen was determlned by the -

,EKjeldahl method»(lssociation of offic1a1 Agrlcultural b

;a'Chemists, 197 .
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Serum concentr thDS of T3 and Tu vere determlned by
radlolmmunoassay (CIopra et a;, 1972 Calblochem 1975)
funbound label was. removed wlth dextran cOated charcoal-r
.ﬂ;serum 1od1ne was: determlned by the Hycel Cuvette PBI . 2'_ aJ»
'technlgue (Reductlon .of CeIV to CeIII by AsIII Hycel Inc :
197u).. B | '
o : N RS _
‘ Total radloact1v1ty in all samples was determlned wlth o

oan automated gamma counter (Beckman Blogamma) set for n'

ﬂ»max1mum eff1c1ency.‘Labelled components 1n serum were

‘L -

:vextracted wlth ethanol by a modlflcatlon of the method’ of

- Patel and Burger, (1973). The procedure was as follows'

gO 0003 g of each of T3, Ty and KI in O 10 ml O OUN NaCH vere
‘hadded to 0 SO ml of cerum. The samples were mlxed Hlth a-

fovortex mlxer for 15 seconds. After the m1x1ng they were .

‘cooled on: 1ce for 15 mlnutes, 1 20 ml 95% ethanol was added, i:{:f

1samp1es were mlxed wlth the vortex mlxer for 60 seconds and _,°

‘

'centrlfuged at 1190xg at room temperature for 10 mlnutes.‘\

- fThe supernatant Was removed and 0 10 ml of 1t was used for

’Lf;the chromatographlc separatlon of I 125 contalnlng

'ﬁ”compounds. Thls method of extractlon removed 92% of tracer

'1Hdoses of T3 added to serum. There vere no 1ndlcatlon= of

:preferentlal extractlon of elther T3 or 1od1de.-;':}7fn

The thin layer chromatography (TLC) plates (5111ca gel AN

'ﬁfG, manufactured by uacherey-Nagel of Duren,gGermany) and

h”;:psolvents (t-amyl alcohol methanol hexane 4 ﬂ ammonlum o

'f‘hydroxlde, 6 2 1 1) corresponded to those used’hy Lathan et
- al, (1976). The organic sqlvents were redistilled 1n a glass

IR



- Stlll and the anmonlum hydroxlde was prepared v1th dlstllled'
 water. The solvent was changed prlor to each run. T3 and Tu
‘ were 1ocated by ultrav1olet llght (25& nm) quenchlng..Iodlde
.H[ was located hy Spraylng the chromatoéi;ph v1th 0.1% _f. ; -
Z\ﬂpalladlum chlorldegln dllute HC1 whlch caused the lodlde to.
:.appear as a dark area. Separatlon of T3, Tu and some other R
fthyr01d hormones are shown in Flgure 1. Each chrcmatograph
’e.was d1v1ded 1nto ten bands, each band was removed from the

- TLC plate and 1ts radloact1V1ty determlned. Tests vere

| conducted to” determlne 1f the 5111ca gel from the TLC plates-d

&

F"hor re51dues from the chromatography reduced countlng

:dnseff1c1ency,p

ceff1c1ency. The results showed that there was no loss of
The fractlon of the total I- 125 rad10act1v1ty (on theZ‘
'plate) 1n each band was determ1ned.-T3 spec1f1c act1v1ty was_ i

'fddetermlned by multlplylng the fractlon cf the rad10act1v1ty o

x"_}ln each sanple that mlgrated as T3 by the total I 125

}foradloact1v1ty per ml of =erum in the correspondlng sample. ,u{;

- f}when the counts in the T3 bands fell below the numher

*'requlred for countlng a accuraoy of 7% (this 11m1t vas jv:;ilf}
'Zhequlvalent ot approxlmately 2000 cpm of I-12‘ T3 in one ml

rnof serum) 1n any sample 1n a perlod, no further values from j7

‘rlhthat an1ma1 or the others 1n that perlod were used for Niwih

¢alC“13t1°n‘°f d1S&Ppearance rate and distrlbution volume.,;q'gi

;aIn Perlod 1 this occurred in the 2u h samples, in Perlod 2
'iin the 17 h samples and 1n Perlod 3 1n the 24 h samples.

The disappearance rate and dlstrlhutlon volume of T3
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fnatural log of the calculated T3 spec1f1c act1v1ty agalnst

21
V.A for each sheep vas determlned by llnear regre551on of- the :

V:tlme. Dlstrlhutlon volume was estlmated by extrapolatlng to

o

'determlne the tlme'zero spec1f1c act1v1ty of serum and

_ calculatlng the wolume of serum that would be requlred to |
) ./ “ . g

contaln the 1njected dose of radloactlvlty. Values uced for

fthe calculatlon oF dlsappearance rate and dlstr1butlon

.volume were-,P rlod 1 2 25 2u h (6 values, some samples :

'h;hs,values), Pefiod 3, 2 -24 h, (7 values).

- The values chosen for the estlmatlon of dlsappearance

_rate,constant and dlstrlbutlon volume were based on the datahvv"

»that scme of the samples from the f1rst perlod were lost.,_j

w o

“che flrst was that there must be suff1c1ent radloact1v1ty

A

values beyond the 2@ h samples. Secondly, the samples

.]from the sheep. The dec151on to use values betveen 2 and 2u

wnh was 1n1t1a11y made on the ba51s of graphlcal analy51s, 1t

'gfver1f1catlon wa¢ to calculate the probabllity (for each

h (based on regre551on analysis).vThese probabllltles vere

p ‘Two cr1ter1a were used to determlne accept1h111ty of values,;f

".'thls perlod was c9n51dered to represent the m1x1ng phace andi*

'lf§fwas later verlfled statlstlcally. The method used for the\}frt

Fun

el

;bwere lost whed//ubes 1n a centrlfuge broke), Perlod 2 (2 245hf-
;ﬂfrom the second and thlrd perlods. The reason for thls was ,j,gf
'present fcr countlng accuracy, thlS crlterlon ellmlnated allffw‘

: scollected hetween tlme zero and 2 h were not used because‘it”.”'

Y?V"i}therefore does not represéht dlsappearance of the hormonev jfff;f

”elfanlmal) of a difference between the observed and predlcted 2 | =
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then comblned hy the methcdc descrlbed 1n 50kal and Rohlf

'g(1969). It was found that the comblned probabllltles vere ]

' not statlstlcally 51gn1f1cant. Slmlllar calculatlons on the

1k samples showed that the therved radloact1v1ty, for all

. \ -
'-anlmals, was greater than the predlcted by at least one

4
standard dev1atlon. Th1s 1nd1cates that at 1 h the - labelled

;hormone was not cﬁ pletely dlstrlhuted through the t1<sues e
“of, the sheep. Fractlonal dlsappearance rates for total I 125 |
"jradloact1V1ty 1n unextracted serum over the same t1me perlod

’as was used for T3 and over the entlre collectlon perlod -

- were also calculated (the actual tlme over whlch thls was ﬂ -

In. Perlod 1, T3, Tu and I concentratlons 1n serum and ‘
7d1gest1b111ty of prote1n, dry matter and energy wereiilvff”
idetermlned in two anlmals on each treatm t. T3

'ldlsappearance rate and dlstrlbutlon volume was determlned 1n

"F[ﬁrone anlmal on each treatment In Perlod 2 all of the above e;

’“7;parameters were determlned 1n tvo anlmals 1n each treatment

',vfIn Perlod 3 there was cnly one anlmal on each treatment

o ”f“Also 1n Perlod 3,_serum samples were not collected for 1

E‘jweek prlor to the day of 1nject10n of I 125 T3, therefore

'*ahﬁhserum I3 Tu and I concentratlons were not used 1n the

:5fffjand treatment of 1ndlv1dua1 anlmals durlng the three' e

'fstatlstlcal analyses.FSee Tables 3 and a for 1dent1ficatlon

N

perlodS-»g_h:L
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0.2.4 R E Upgv :
B Ihf hlsvexperlment pota351um 1od1de was admlmlstered toeA
"the anlmals to 1nhib1t recycling of I 125 through the |
:H_,thyrold gland. Irv1ne (1975) con31dered th1s method ‘to be
acceptable since it does not alter the klnetlcs of thyr01d

'hormones. No I- 125 was detected wlth Tu durlng

1 53chromatograpty of serum samples, therefore it was assumed
-{that there was no recycllng of 1od1ne from T3 51nce the»-
ﬂ*experrment was carrled out 1n three perlods the sheep 1n :

av_each perlod uere adm1n1Ctered KT prlor to the start of each :

‘_perlod for varylng lengths of tlme (from 3 weeks to 17

I

. j'weeks). It is belleved that thls ‘may have some 1mportance

"figdurlng the 1nterpretatlon of the results. Samples were ff

»

processed w1th1n two months of collectlon wlth most belng
’»_Processed in a - month.»«,=r’i »
o Dry matter dlgestlblllty, serum T3 and Tu

’!concentratlons were not 51gn1f1cantly dlfferent 1n anlmals

flhon the two. treatments (Table 3), nor was serum total I- 125 fﬂiﬂ'

f;3radloact1v1ty or T3 assocxated label dlsappearance rate

'_f]_(calculated from values ottalned between 2 and 17 or 2“ h

"erpost 1njectlon of I 125 T3);_Flgure 2 shows a plot of serum__j;cff

-

‘f*itotal I 125 radloact1v1ty and T3 assocrated lahel betveen 2 eﬁ;;T

'.fgand 17 hours post 1nject10n of I-125 labelled T3 from a

lff-representltlve sheep 1n Perlod 2. Anlmals on the twice-;*,‘ha -

’»7lma1ntenance ratlon had 51gn1f1cantly more rapld total 1-125

'f}gradioact1V1ty dlsappearance rate (from 2 h post 1njectlon of

"9{1-125 T3 to the end of the collectlon in each perlod):.1°"er
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\serum 1od1ne'and a larger T3 distribution volume (Tables 3
and 4). Dlgestlbllltysqf energy and proteln was
31gn1f1cantly lower 1n the sheep on the hlgh'level of'food
Tlntake. From Flgure 2 it is. apparent that’ there 154')

dlvergence of total I~ 125 radloact1v1ty and T3 label

A‘although in this data, the dlfference in the dlsappearance

rate of T3 and total I—125 rad10act1v1ty durlng the flrst 20 o

h is not 51gn1flcant
The dlsappearance rates of total 'I-125 rad10act1v1ty

from the sheep 1n the tuo treatment groups were

«.Slgnlflcantly dlfferent Flgure 3 shows a plot ct total

I- 125 radloact1v1ty between 2 and 156 hours post injection
‘.1n two representltlve sheep from Perlod 2. From thlS flgure
it ' is apparent that flrst order k1net1cs do not apply with o
'valldlty to total I—125 rad10act1v1ty. HoweVer, first order
‘klnetlc ‘analyses were done 51mply to show that there was a
treatment effect on dlsappearance of total I-125

radloact1v1ty.‘ :

When I-125 73 is metabollzed by the’ body, the products B
co;:aln I- 125. In order to calculate the true dlsappearance
.rate of T3 these metabollc products must be removed or the (
T3 must be msolated Methods that have been used in the past

with I-125 or I-131 labelled T3 or T4 1nclude precxpitatlon

- of protein with trichloroacetlc ac1d butanol extraction

(thls may or may not be followed by alkallne wash) or s1mply'



-using‘total radioactivity‘of radioactive'iodineVin N
unertraoted serum or plasma (Chopra‘gt g;;.1975; Dussault et
: al,n1972; Sanchez and Evans, 1972; Evans and Inoram, 1977;
:'Ingram‘and KaCiuha-Uscilko,'1§77). The method used in this

experlment has the. advantage of being more spec1f1c than any

of the methods mentioned above. From Flgure 1 it can be seen.

A

that separatlon between T3 T4, and 1od1nated tyroslnes vas

’achleved. ‘ -

Methods such as total I-125 rad10act1v1ty 1n
unextracted serum or plasma, trlchloroacetlc a01d
prec1p1tatlon-and tutanol extractlon have the dlsadvantage
;of helng non- speC1f1c as they do not temove metabolltes of
thyroid hormones. Trlchloroacetlc acid prec1p1tat10n and
'butanol extraction remove most if not all of the 1od1de, a
major metabollte of thyroid hormones.lHowever, other .
-metabolltes which may be proteln bound are not removed In vs
these experlments the mean of ‘the dlsappearance rate” of

A 3

Atotal I 125 rad10act1v1ty over ‘the flrst 20 hours was longer -

[ - .

than that cf T3. From Flgure 2 1t 1s apparent that the
curves representing T3 and total I- 125 radloact1v1ty are notf
“the same. When thls is related to what is knovn about
"thyr01d hormone metahollsm, 1t 1s obv1ous that metabolltes
of the hormone must be removed or . the hormone 1solated. ThlS

observatlon is in agreement wlth the concluslons of Budolf
. b Y E

et l (1976)

Although in the present study 51gn1f1cant treatment

.

’ effects vere seen in the serun 1odine concentratlons,,h-
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cautlon should be used when extrapolatlng this to s1tuatlons
where 1od1ne 1ntake is not hlghly elevated It 1s not known

' 1f the treatment effects would have been observed if no
excgenous 1od1ne hag @@En admlnlstered. |

| ]

T3 diStributiCn'volume_is a kinetic parameter that
varies proportionallv with.tissue binding of the hormone. Itld
is expressed as a percent of body velght,\ln thlS case it '.
lcorresponds to the egulvalent weight of serum that would be
“ regulred ‘to contaln all of the lnltlal 1njected dcse of
I~12‘ T3. Thyr01d hcrmone blndlng protelns in 1ntracellular o
and 1ntercellular space have hlgher affinlty for T3 than
—~Serur blndlng protelns (Bernal and Refetoff, 1977) . Thls .
could account for the 1arge d1=tr1but10n volumes. Dussault
_t_ l (1972) reported t hat pregnant sheep had T3
dlstrlbntlon volumes of about 60% body velght S1nce'T3 dOesd
& not readlly cross placental membranes in the maternal to
fetal dlrectlon (Dussault et al, 1972), pregnant anlmals

would be expected to have smaller d"‘rlbutlon volumes for

the hormone. The 51gn1f1cant dlff rences rn dlstrlbutlon
(B ;

volumes seen 1n our anlmals may have been caused a change 1n
afflnlty of tlssue T3 blndlng protelns..It has been reported
that the afflnlty of serum T3 blndlng protelns can be

altered by ccld exposure (Cottle and- Veress, 1966). If ,

tlssue T3 hlndlng protelns can be altered 1n a 51m111ar L

’f?fashlon thlS may he ‘a p0551b1e erplanatlon for the'

-

StatlSticallY Slgnlflcant change *in the dlstrlbutlon volume. o
The observed changes in proteln and energy e

|
3
A
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digestihility confirm that there were changes in'digestive
function due to. the two levels of feed 1ntake. Also, these
‘changesagere not accompanxed by changes in conventlonal
lndlces of-thyr01d status, that ls, T3 or T4 concentratlon .
or T3 dlsappearance rate. These dlgestlblllty values ueré//j:)
‘Low for this type of fe&d in thls lab. Eherefore, trlals
were commenced to. determlne 1f hlgh iodide dlets decrease
the dagestlblllty of feeds. The results were 1nconc1u51ve
for the . followlng reasons. Pregnant sheep were used the h
three treatments were 0 5 and 20 ng KI per day and the '/
length of each perlod was only 35 days Hlth 1o ‘tipe hetween
'deach treatment perlod Cottlno et al (1972) reported that
tthree months was 1nsuff1c1ent tlme for radloact1Ve 1od1ne to
.equlllbrate with total 1od1ne in mouse- muscle~ therefore 1t
,1s questlonable 1f 35 days is suff1c1ent t1me fcr 1od1ne

egulllhratlon to be establlshed in sheep. In the experlment

'hdconducted for- th1s the51s the sheep vere, fed KI for 3,h12 or o

’17 weeks. It is known that placental membranes do actlvely

f\,remOVe 1od1ne from the maternal plrculatlon (Hlller t 1
\
1975), therefore the fact that these anlmals were pregngpt

 may. be 51gn1f1cant Irv1ne (1975) c1tes flndlngs that

-'ulndlcate S mg Of”lOdlde per day may have a phy51ologlcally

t»tOXIC effect on sheep but he does not 1nd1cate what thls

_effect was oggghe t1me perlod 1nvolved ft 1= posslhle that
a. long tern tr1a1 lS requlred to. determlne 1f 1. 5 mg KI per f"f E
’i'day can alter digestihlllty of feed 1n sheep. = L -

The cause of the period effect on digestlblllty and
: ,\'v..
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“

distribution volumes are rnot known, however, there are some

roossible_explanations.-FirStly;fthe animals in each period.

.had been conflned to the metabollc crates and K1 treatment
for varylng lengths of t1me prlor to each perlod._Some serunm
samples were lost in Perlod 1 whlch nay have 1nfluenced

calculatlons of dlsappearance rate and dlstrlbutlcn volumes.'

F1nally, the same anlmals vere- used in Perlods 1 and 2 but

/ ‘ : L
nct in Perlod 3.‘, , . . o o .j-”.j ' ,k,‘

‘In. summary, under the. condltlons of the present

, experlment 51gn1f1cant changes could not\he detected in

concentratlon or dlsappearanceﬂrate.of T3. However,‘at the S

tlssue level as 1nd1cated by T3 dlstrlbutlcn volume, there o
. b .

- may be changes in T3 blndlng. This p0551h}11ty requlres

further 1nVestlgat10n. It was ‘al'so’ found that dlsappearance
rate of total I-125 radloact1v1ty measured frcm 2. h UDtll

the end of collectlon was 51gn1f1cantly dlfferent in anlma15~

&

%on” the two levels of feed 1ntake. It. 1s not known what

Y
compounds made up total I 125 rad10act1v1ty\and as mentloned

' earller, f1rst order klnetlcs do: not apply. Ihese factors B

5

_ should be taken into account when 1nterpret1ng th1s data.l-T

-

' The s1gn1f1cant dlfferences observed in total I 125

LT e e

radloact1v1ty d1sappearance rate may be related to the

//

' dlfferent serum 1od1ne concentratlons. Thls p0551b111ty also

requlres further 1nvestlgat10n._‘ ;;j% SR
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125 IN SALIVA, BUMEN FLUID

V’o.3r1vggssnncm“
Serum;:rumen fluid7.<a11va and feces vere collected
f'from sheep at tlmed 1ntervals after a 31ngle 1nject10n of
z I 125 trllodothyronlne (T3) 1nto a jugular vein." Iotal I 125-
radloact1v1ty per ml wvas determlned in each sample and.
"compounds contalnlng I- 125 vere geparated by thln layer
chromatography and counted. B l 1;__q- -
T3 was not detectable 1n elther rumen fluld or sallva,‘fi"

f dlodlde nas the major I- 125 contalnlng fractlon in both
Total I-125 rad10act1v1ty per ml of both rumen fluld and
,sallva 1ncreased to equal to or greater than total I 125 %gd
| rad10act1v1ty per ml serum LE to 6 hours post 1nject10n and _[5
Q'total I—12S radloact1v1ty per ml 1n rumen fluld became nearv
or greater than ‘total I- 125 radloactv1ty per ml serum lO to
'30 houis post-lnjectlon.AThls probably 1nd1cates that the e

"sallvary glands concentrate 1od1de and release 1t 1nto the l'i
_:‘rumen v1a Qallvg,il]fjj‘,*.fﬁg.xj[f_‘?f[ .31.;fhiafdfe’vﬁ.

Autoclav1ng of rumen fluld was found to decrease TB

".4tfb1nd1ng and (or) degradatlon in rumen flUldr ‘ t »ThlS

1Th;1nd1cates that the rumen mlcroblota may have the capac1ty tO’JQVi{

‘Nhffmetahollze and (or) blnd T3.J ff"tf?ﬁ

Iodlne-125 labelled T3 was detected 1n feces but could v;u,v‘v

; ,not be quantifled The fecal excretion of total I-125 varled

vi_between anlmals.zﬂowever, most of the 1sotope that was
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- excreted in the first 72 hours appeared 1n the feces in the

.flrst 2u ‘hours after 1nject10n.

- 02352 luzng.ugsm on SR .
| Accordlng to Sleb0d21n5k1 (1972) the sallvary glands ofa
sheep concentrate and secrete 1od1de as vell as delodlnate_
gtrllodothy?onlne (T3) but 1t 1s not known 1f T3 as such
‘appears 1n sallva. If T3 is secreted in the sal;va lt vould
'be an- ObVlOUS source of thlS hcrmone for the rumen. Another
"dsource would be’ dlrect movement aiross the rnmen wall. Also,.'
it vas not known 1f 3 ‘could be altered or metabollzed by
'.the rumen mchOblOta, consequently, even 1f T3 dld enter the
’rumen 1t could be degraded by the m1crobes at a h1gh rate :

“and therefore he undetectable._Becauce of thls pos51h111ty'_“

. :'hlt was necessary to determlne 1f T3 was altered by elther

f‘mlcroblal or chemlcal actlon 1n the rumen, therefore an-in

L Iodlne may enter the 1ntest1nes by one of two routes,
fsflrstly as organlc 1od1ne from the 11ver and secondly,_as
ﬁffree 1od1de elther from the llver or w1th the flow of o
godlgesta from the abomasum. Thyr01d hormones are metabollzed
‘and conjuqated 1n ‘the llver. Hetabolltes, conjugates, and t
:t free hormones are secreted‘anto the blle whlch enters the :_;‘

‘small 1ntest1ne. Although conjugated hormones (sulfonate and

-glucuronate) are not the only 1od1ne contalnlng compounds 1n

“{the blle,‘they do make a =ubstant1al contrlbutlon to thel;ts;u7'“

}'7‘tota1 1od1ne 1n the 1solated rat 11ver (Hllller, 1972). The

..°»



fate of conjugated and free hormones 1n the 1ntest1nes is.
'not known, however, it may be possmble for them to be : |
reabsorbed as actLVe hormone (Ramsden, 1877). Iodrne 1n'the
'Iaabomasal flow 1s almost entlrely in the ﬁbrm of free 1od1de
thCh is readlly reabsorbed from the 1ntest1nes (Nlller et
'tal 1975).

10,3.3'NETH' AND MATERIALS

- i St

) | Sallva,brumen fIUld and feces were collected from sheep
which were fed 750 or 1520 g/d of alfalfa pellets and had »
been admlnlctered I-125 labelled T3 (see Chapter 2 for
| detalls) Ser1a1 sallva samples vere collected by the L
methods of Kennedy and Mllllgan (1978). ‘The. sallva was
m.allowed to sit for a few mlnutes unt11 food partlcles _f-
;settled the snpernatant was then remOVed and stored at
;ﬁp»-20 C unt;} anal”ses..Rumen flu1d was collected wlth a 50 le:‘:
csyrlnge that was attached to a plece of anyl tublng (30 cm.
'long) whlch was 1nserted through the flstula. Ihe rumenv
'e”flnld was centr1fuged at 27 OOOxg for 15 mlnute the E

_:;'supernatant was then removed and stored at —20 C nntll

eanalyses._hnalyses for both rumen fluld and callva con51stedt.'”'

"V&fof ddtermlnatlon of total rad10act1v1ty and th1n 1ayer .

fe;chromatography to 1dent1fy labélled fractlons._d"“

]

.u1d from a rnmen

For the» tr . xperlment, rumen

':éjflstulated sheep that was not part of _he prev1ous1y

v“fiidescrlbed stndy (fed 500 g hrome hay plns 50 g glucosyl nrea}[lﬂf

“:5tw1ce each day) was used Runen fluld was collected as



"ufthey were 1mmed1ate1y centrlfuged at 27 OOOxg for 15

36
’.descrlbed prev1ously and stralned through a 51ngle layer of
‘ cheesecloth into an 1nsulated flask.: Exposure of the rumen
VfIUId to- a1r ¥as kept to a mlnlmum, the head gas in the
flask was - dlcplaced w1th nltrogen gas for transportatlon to
the laboratory. In the laboratory, the rumen fluld was -

| anaeroblcally dlluted (1:1) wlth reduced (suff1c1ent sodlum
-»dlthlonlte to reduce resazurln, a redox 1ndrCator) phosphatev
; buffer (pH 6 5 O 2 M) contalnlng suff1c1ent maltose and
_glucose to glVe a f1na1 concentratlon of 0. 25% Of each Téh[
‘mllllblter allquots were dlspensed 1nto uo ol screv cap |
ltubes. One half of the’ tubes were autoclaved at 110 c for 20
mlnutes. Labelled T3 (1091 uC1/ug, 90% pure) was added to L
-vall tubes 1n suff1c1ent amounts to prov1de 7500 cpm per'f
‘m111111ter. Incubatlon was carrleﬂ out 1n dupllcate at 38 c

1for o 0. 33 0. 66, 1, 1.5, 2, and 2. 5 hours. After fgf*”'

_~1ncubat10n a drop of chloroform was added to each tube and

fmlnutes.vThe supernatants were removed and stored at -20 C e
’Thuntll chrdhatography was done.. B A
‘ Sallva was chromatographed 1n the same manner as was f‘
yserum (see Chapter 2) Rumen f1u1d and samples from the

vvexperlment were chromatographed dlrectly. The :

'u=g method used was to add 15 ug each of T3 Tu and KI to a 0 10f“;~ht

' ”fml sample.,Thls solutlon was applled dlrectly to a TLC

P

~f:fp1ate. For some samples 1t was necessary to use’ less than s

5l;fo 10 ml of rumen f1u1d because of large amounts of dlssolved S

'“iffor suspended méterial 1n the sample whlch caused poor ff”



LA B VA
.;vseparationQ-ILC plafesﬁand-solnents'haue been‘deSCrlbedpinv
ddhapterZ; - | | | |

| Fecal samples ‘Wwere mlred and 1. 0 g subsamples Here
obtalned for analyses of labelled compounds. Total 1-125
rad10act1v1ty vas. determlned 1n wet samples that had been'
crushed and mlxed gfled samples vere not‘used'to av01d .
generatlon of I- 125 contamlnated dust dur1ng grlndlng.
"Labelled fractlons 1n the feces were extracted from 1.0 g of
wet sample by washlng 1t once Hlth S ml of phosphate buffer
(pH 6.5, 0 2 M) contalnlng 0.1% Trlton X1OO and then »
.'h,centrlfuglng the mixture at 27 OOOxg for 10 mlnutes. Thlsll

. procedure uas repeated two more tlmes u51mg 3 ml of the

IR buffer solutlon after whlch’the supernatants vere pooled.'_;*‘

'wThls method of extractlon removed about 30% of the total -
:pI 125 radloacm§v1ty from feces. The unextracted labelled d“-
' compounds were not ldentlfled. The pooled extracts were

;'chromatographed 1n the same manner as rumen fluld,-‘

P

T,fr'd

:o 3.4 nnsupg_
‘ There was no detectable 13 in elther rumen fluld or‘ :

1 .

".fsallva. Host of the label in these samples chromatographed B

‘77;1As can be seen from Flgure u and Appendlces 1 and 2, serum ;fﬂ

.hlpas 1odrde although rumen flu1d samples d1d not. have
'”1isuff1c1ent radloact1v1ty for accurate quantltatlve analyses;;
'Z“Total radloactiVLty gﬁd 1odide assoc1ated radloact1v1ty for:f;‘
hsallva and rumen fluid are reported Ln Appendlces 2 and 3.:;;'h”

o,

ﬂ?ftotal radloactivity vas consistently louer than was sallva
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~total radloactivlty after an- 1n1t1a1 equilibration perlod
(0-6 h). Total rad10act1v1ty in rumen fluid also vas near or
‘high'er than that of serun after a‘perlod of 10—30 h. It also
. apreared as though total radioactlvlty ¥as more concentrated
in the rumen of the sheep rece1v1ng the malntenance ration
than in the rumen of the shlep rec1ev1ng the twlce
malntenance ratlon. This is 1llustrated graphically in
Flgure 5 using representatlve sheep from each treatment
; group during Perlod 2. |
- Fronm Flgure 6 it can be ‘'seen that unautoclaved runen
fluld has the ablllty to alter T3. A palred t-test showed
‘that the fraction of T3 at time 0 in the’ autcclaved rumen
| f101d was 51gn1f1cant1y (P>O 05) greater than in the .
unautoclaved rumen fluld. Thls lndlcates that there is some‘
factor in rumen fluid that prevents a fractlon of the T3
from mlgratlng as T3 and thlS factor is destroyed by
_autoclav1ng. Thls may have been due to blndlng or metabollsu';
'of T3 in ‘the rumen fluld R : N 4
| »kThe excretlon of. total I-125 radloactlvlty in feces
durlhg thevflrst 72 hours after 1nject10n of the hormone was
h1gh1y variable  (range 6 8% to 89. 7%, average u7 6% the
. vtotal dose. (See Table 5 and Appendlx 4) . Host (>60%) of the
label that was excreted in feces during the flrst 72 h
ryappeared in the first 24 h. No statlstlcal analyses vere
* performed Lecause of the variabillty between anlmals aﬂd
periods. o .’ I | )

&

|
. . B
. ' |
‘The extraction method was too inefficient to allow
/ E ' . a

i
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quantltatlve determlnatlon of fecal excretlon of labelled:

compounds. However, 1od1de and T3 were Lboth present.

0-3.5 DISCUSSION Y/ _
. Total radioactivitj in'theifumen did not'reach a

- maximum until 10 to 30 h after 1nject10n of the labelled
hormone. Pecause of thlS, much of the lahelled hormone may
-have disappeared from the blood pool before it had a chance
to enter the rumen. | - ‘

Slebod21nsk1, (1972) .and Mlller et l (1975y‘indicate .
that sallvary glands can concentrate iodine from serum. Thls
. is also 1nd1cated by the flndlng that sallva total '
radioact1v1ty was‘hlgher than serum: total radloact1v1ty and

v

1od1de vas the major I-125" contalnlng fraction in sallza.
~

~Also, sallva was . probahly the source of rumen iodine 51nce

.ok

R

i,the wall rumen does not actlvely transport o1 concentrate
‘1od1de (Hlller _; _; 1975)._

It appears as though T3 is altered or hound by
unautocIaved rumen fluld Even though v1ab1e rumpen m1crobes>
would appear to he a loglcal cause of these alteratlons, the
'present data cannot te used to eilmlnate the p0551b111ty of
non—mlcroblal chem1ca1 actlon vhlch was prevented by
autoclav1ng.

- No ev1dence of T3 in the sallva vas found, therefore if
T3 does get 1nto the rumen. 1t vould have to pass through the

rumen wall. Hovaver, binding of T3 to blood proteins would

11m1t pa351ve dlffu51on. Microbes attached to the rumen wall



by
could metabollze the hor?one. It would then te undetectable
by the methods used even though it may be functionally
present. . . " -

LY
Even if T3 can be metahollzed in the rumen thlS does

o

not mean that it does have an effect on rumen mlcrobe
'metabolism. Thls p01nt»re;u1res further 1nvest1gatloE

There 1s no ohv1ous reason. for the large variation in
total I-125 radloactlvlty excretlon, however, one
.p0551b111ty relates to the hlgh 1od1ne dlet that these sheep
were fed In these experlments the sheep 1n Perlod 1 had
. been'recerv1ng‘the hlgh 1od1ne.d1et ﬁor 12 weeks,»In Period
2 they had recelved the iodine for 17 veeks and 1n Perlod 3
_they had recelved the 1od1ne for 3 weeks. Conseguently, the'
sheep in the three perlode may have been at dlfferent states‘

of 1od1re eculllhratlon (Cottlno et al 1972).

N
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'OF TRIIODOTHYRONINE IN SHEEP

A 0y

0.4.1 AESTRACT
Atracer'dree\gf I-125 labelled triiodothyronine vasj
injected into a jugularhveiniof six~Yeaniingfewes..Urine was
_collected by bladder catheter for572'hours, Labeiled.ofganic
compoumds were extraCted withiacmdifiedvt;ampi:alcohCI and
‘:separated by thln layer chromatography on silica gel,\

W :
»Labelled trllodothyronlne (T3), 1od1de, and an

' un1dent1f1ed fract on appeared 1n the urlne vlthln 2 hours

h of 1nject10n of thﬁ&lahelled T3. On the ba51s of
chromatography, the unknown vas not 3, 3'-d110dothyron1ne,

3, S-dllodothyronlne or-trllodcthyroacetlc ac1d; However, the
p0551b111ty of the unknown be1ng mono- and dllodotyr051nes
of conjugates of T3 could not ke ellmlnated. The unknovn aia .
'not reach detectable levels in the serum of the sheep. Thls
‘1nd1cates ‘that the unknovn is elther produced or - o
rconcentrated hy the kldneys;.During-the flrst 12.hours o

~;hfoLlow1ng admlnlstratlon of the lahelled T3, 0. 82% of the

- 1n1t1a1 dos@’of T3 appeared as extractable T3

-a‘d 6_20%

appeared in the’ urlne-as,extractable unknovn;a

P

0 u 2 INTRODUCTION

Most wcrk on urlnary excret1on oﬁ thyr01d hormone
metabolltes has been done vith laboratory spec1es and humans |

(Shakespear and Burke, 1976). No reports on urinary ..
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ercretion'oflthyroid hormones:from;sheep have been found.

) ProduCts of trliodothpronine (T3)‘metabolism»in lab_
}species @nd humans include: 3’3'-diiodothpronine, |

fv 3 3 dllodothyronlne (3',3-T2), l 3‘S-triiodothypoacetic:

acia (TRIAC) and 3 3 S—trllodcthyroproplonlc acid (TRIPOP).

'In humans and rats T3 and 3',5' 3- trllodothyronlne (rT3) are

,major sources of 3' 3 -T2 (Hufner and Grussendorf, 1978;
¢

cChopra et al 1978; Gavin et ‘al 1978).'Ihe 3r, 3-T2 is rapidly

-delodlnated and excreted in- urine (Stanhury and Morrls
' 1957). The deamlnatlon and decarboxylatlon products TRIKC
and TRIPOP are also produced in humans (Nakamura et

al, 1978). Deamination of thyr01d hormones is: enzymatlc 1n

nature and controlled by the alpha—keto ac1d suthrate. In _f'

‘the presence of pyruvate or . oxaloacetate, the dGIOdlnaulOD

. enzyme (from rabblts) is spec1f1c for T3. In the presence of

'alpha keto glutarate,fthe enzyme also deamlnates
”,3 5= d1n1trothyrox1ne (Soffer et alL 1973). Conjugates of T3

' nd thyr011ne (Tu) are produced ;n the kldneys.»These

vnconjugates of 13 make up 50% of the total T3 1n human urlne :f :i
f_v(Shakespear and Burke, 1976- Burke and Shakespear, 1976) andf:f"

v‘f'may be present in pregnant sheep serum (Ducsault al,

f1972). Spllttlng of the ether bond of Tu has been reported

'_:but it 1s unclear whether the mu molecule or a metabollte ofd}f i

 j1t 1s cleaved (Hynn and Glhbs, 196&)., o
: e _

| 0.3 mmmmens wp mimus

six sheep that vere fed a near malntenance (760 g/d) or}p

e ot 4 b i o S 1 42 3 mm e e
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'btwice maintenancef(1520 o/d) ratlon of alalfa pellets were
| glven a s1ngle 1njectlon of I 125 1abelled T3 (see Chapter 2
1for detalls) Urine samples collected from the sheep‘durlng
Perlod A were used only for ‘analysis of total rﬁdloactlvlty
of I- 125. Thls was due to dlffefences 1n the collectlon

‘schedule 1n thls perlod and the 1ack of 1nc1u51on of a

'e'sultahle ant1m1croh1al agent. Urlne samples were collected

va_for 5 mlnutes, the t amyl alcohol layer was removed'i(lv)

.rby bladder catheter and preserved vlth 0. 02% sodlum a21de.
: vOlumes were recorded and suhsamples were stored at =20 G
,‘untll 1aboratory analyses could be performed. | | |

: Total rad1oact1v1ty was determlned and labelled
compounds were extracted from urlne by the follow1ng
vprocedure- (i) 0 0003 ‘g of 13 Tu -and KI (each dlssolved 1n:p
}0 10 ml- 0 04 N NaOH) were added to 0. 50 ml of urine. and
‘_mlxed onz% vortex mlxer for 15 seconds, samples were gooled.
1 to O c for 15 mlnutes- (11) 0 80 - ml of t-amyl alcohol |
' (saturated‘wlth 10% sulfurlc ac1d) was added and mlxed foru

60 seconds on a vortex mlxer"(111) The t-amyl alcohol and

.ﬁ»aqueous fractlons vere separated by centrlfuglng at 1100xg.'7~

f.The aqueous layers were re-extracted and the extracts vere

-Q‘pooled O 10 ml of the pooled extracted was*chrcmatographed;}p_

.[on Slllca gel G platgg\(cee ChaPter 2)-,Thls method was fﬂ'“"':.

7ffcapab1e of detectlngraooo cpm in. one mllllter of urlne (Hlth

sran accuracy of at least 7%) of elther T3 or extractahle;v;.v,

.‘unknown. Iotal urlnary excretlon of radloactlve compounds

';was calculated from total ur1ne volume and the amount of
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radloact1v1ty per nl. The error (of the estlmated T3 or B
"extractable unknown excreted) would be expected tb 1ncrease'
.‘w1th time after 1nject10n of the labelled hoimone because
the spec1f1c act1v1ty of the urine decreased (resultlng in

_ less accurate countlng). | ‘

' Prellmrnary tests shoved that thiS»method of extraction
ﬁ removed more than 98% of a tracer amount of labelled T3 from d

‘1e1ther urlne or dlStllled water.,Extractlon of. 1od1de was g
found to be varlahle and less eff1c1ent therefore ’///

| extractable 1od1de is not reported The eff1c1ency *and 'h
‘con51stency of extractlon of the\nnh:own could not be |
'JJdetermlned towever the anpunt extra ted 1n relatlon to T3
'was substantlal (Table 6).” o v

The Rf (relatlve fractlon of mlgratlon) of
dllodotyr051ne (DIT),_mcn01odotyr051ne((NIT), thyroxlne
(Tu) . 3,5+ dnodothyronlne (3, 5- 12), | |
,3f 3 trllodothyroacetlc ac1d (TRIAC), T3 and potaSSLum '

- ylodlde were also determlned

._jfo 4.4 Rrsurigii,ﬁvtn
| An unldentlfied I‘125 contalnlng fractlon accounted for'h
‘ila large portion of the total extractable I—125 radloactlv1ty o
.:;excreted 1n the urlne. As can be seen from Table 6, the jlurf”

'"rextractable unknovn accounted for the a large proportlon of
v a

'}the total I—12S rad10act1v1ty excreted durlng the first 18 h

',after 1nject10n of . the lahelled hormone. T3 and lodide were

also present hovever, T3 uas a mlnor component and the

£ .
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'contribution of»iodide-could not be accurately determinedQ
aFrom Flgure 7 1t can be seen that as tlme progqpssed, the

.fractlon of total extractablevlabel 1n urlne decreased unt11

'36. h post 1njectlon. Also, durlng the flrst 24 h the unknown”_

g
: fractlon decreased and becanme undetectable. After 12 h T3

‘was undetectable- The accumulatlon of excreted unknoun and.
T3 is 111u<trated graphlcally in Flgure 8. Thls flgure shous
; that about 9% (90 000 000 cpm) of the 1n1t1a1 dosemvas.‘
excreted as the unknown 1n urlne wlthln 2u h. Tbls wasv
 fcons1derab1y more than the portron of the 1njected T3 that
vas excreted unchanged. Tabie T 1s a tabulatlon of the_‘s
thexcretlon cf total I- 125 radloact1v1ty in urlne. It 1s
-ev1dent that the excretlon of total I 125 is hrghly varlablev
‘between anlmals. Also more. I—125 was excreted durlng the
'flrSt 2u h perlod than 1n the second or thrrd 24 ‘h perlod
_after 1njectron of the labelled hormone._‘h' | | |
From the Rf values ln Table 8 1t éan be ceen that

d.llodlde mlgrates by 1tself free from 1od1nated thyronlne T3

ﬁ.,mlgrates at the sane rate as does 3, 5 T2, consequently. f"

,23 5~ T2 may be mlstakenly 1dent1f1ed as T3 in thls SYStem. ﬁ -
& ;However,'lt has not been rePorted as a major metabolrte of éé‘f“
j' T3 1n any spec1es, therefcre 1nterference from the comFound R

':fwas consrdered to be un11ke1y. 3, 3 T2 was not tested 1n

'a”thls system, hovever, Latham ;; al, (1976) reported that

fwhen they used the same condltlons, 3',3 T2 mlgrated between

T‘UT3 and Tu Slgnlfrcant counts Here not found 1n thrs area.,g |

:@dThe unknown nlgrated more slouly than Tu 1n the area that '

: L

-
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e

Table 8 Relatlve fractlon of mlgratlon (Rf) of dllOdOter-
sine (DIT), mon01odotyr051ne (NIT), thyroxine (T4),

-3,5- dllodothyronlne (3,5-T2), 3',3,5- triiodothyro-.

- nine (T3), 3',3,5- trllodothyroacetlc acid (TRIAC),

otassium lOdlde (I) -and unknown (U) on 5111ca gel
8 thin layer chromatography plates_: c

Qompoﬁhd- ) SR | o E‘Rf

DIT . T [ © 0,16

mir : S 0.14
CTa& o T 0,26

- 3,5-T2 - . - . 0.37.

T3 I R T S, 7 0.36
~ TRIAC = S oo T 00560
B R o 0.64 . %

. U, (,:> - . S . - S , 0.15 :

uGa .

SN - . -
Iy . A

4_"

e

BT
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corresponded-to the iodinated tyrosines.

Ur1ne samples could not ke chromatographed without.
extraction because thelRf values vere found to ?e highly
varifakle betweer samples. This could have resulteddfrom
‘varlable concentratlons of salts and (or) bufferlng capac1ty
of the’ urine samples. Also, organlc compounds 1n the
unextracted ur1ne ‘made detection of the T3 and T4, bands
dlfflcult therefore, lahelled compounds were extracted into-
ac1d1f1ed t-aryl alcohol. No evidence of degradatlon of T3
*durlng the extractlon process was found‘durlng verlflcatlon

©

of “the method. It vas also found that 13 vas extracted to a
greater extent than was 1od1d¥.
On the ba51s of chrcmatography, the unknown fraction
vcould have. been iodlnated tyrosines. Hovever, the sulfonlc
| and glucuronlé ac1d conjugates‘of T3 could not be ruled out
(Shakespear and Burke, 1976~ Burke and: Shakespear, 1976
- Dussaul et al, 1972). ShakesQ@ar and Burke(1976) reported
that conjugates account for ahout 50% of the total T3 .
present in human urine: The unknown,in this study actounted -
. for con51derably more than 50% of the sum.of the unknoun and
Tﬁ. However, specles and dlet dlfferences must he taken 1nto 8
2 account when extrapolatlng to sheep.,
The sulfonlc ‘and gluconuric acid conjugates of 13 are

ohemlcally unstable and are cleaved by ac1dic condltlons and

- possibly alkaline cond1tions (Shakespear and Burke, 1976).
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Bgth'of these conditionms occurred during the extraction and

chromatography procedures; gouever, since .the conjugates are

i

.dlfflcult to prepare and obtain 1nvpure forn (Shakespear and” 
Burke, 1976) 1t vas not determlned if the ccnjugateevvere
extracted or stable in the procedures used, therefore it wae
. assumedﬁthat‘they vould be‘extracted intact. Molecules of.

the size amd:polarity of these conjugateé«could be exrpected

. N
to mlgrate/1n the reglon cf the unknown (T-\Fenton and J.R.
Wy e

'Thompson, personal communlcatlon). _ ¢ Y .

The unknown that Dussault et al (1972) found ‘n blood
of pregnant sheep was thought to be a conjugate of. T3.
Although precise figures were not glvem,llt was 1mp1;ed that
equal amcunts’of thelunknovn and T3 appearedvin maternal
serum after I-131 administration’to the fetus. The unknown

_1n this study did not appear in serum in sufficient amounts
-for quantltatlve determlnatlon. |

" Mon01odotyr051ne and dllodotyroslne may be produced
from TY4 and 13 ann ‘and Glhbs (196“) showed that the ether
bond in Tu could be cleaved hy rat liver microsomes. It 1s
- unclear whether the nolecule cleaved was actually T4 or a
l‘derlvatlve of 1t such as ;3 or 3',3 T2V Therefore, the
p0531b111ty that other thyronlnes are not cleaved cannot be
ruled out. Cleavage of any of the thyronlnes would produce a
molecule of 1odinated tyr051nes plus a 1, 4 hydrcgulnone
derivative (Hynn and Gibbs,w1966). Because there are several

compounds that could be produced hy the an1ma1 that might

migrate to the area of the unkovn,’lts identlty cannot be



- suggested  with any certainty.
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0. 5 CHAPTER 5 :GENERAL CCNCIUSIONS AND DISCUSSION

e xlio i

0.5.1 KIEETICS AND DISTRIBUTION

The data presented in th;s thesis indicage»that either'
a maintenance or tvice maintenance ratiOn does nottaffeCt'
the/circulating concentration of triiodothyronine’(T3) or
Jits disappearance rate. These two levels of feed intake did
".cause:alteratione in the ‘distribution volume of T3, which
presumably occurred through a change in afflnlty cr number

/ . e
of blndlng sites. - i ?; - U

ESSam medr el

In this study T3 vas not detectable in.either saliva or.
rumen fluid. In- v1tro, there appears to be sone action of
the runeh hlcrcblcta pn T3. It was not determlned what this
actlon was but it may have been due to blndlng followed by
metabollsm. o bf Lo - e S A

It 1s poss1ble that recycllng of 1odlde thrOUgh the
allmentary tract contrlbuted to the dlfferences cbserved in
tota1v17125 radloact1v1ty~dasappearance rate. HOwever,~the"
present data is 1nsuffic1ent to prove thls. '

T3 vas, present in feces tat . the amount could not be
accurately quantifled If T3 does 1nf1uence the metabollsm»

h_ of mlcrobes in the gastr01ntest1nal tract of sheep,. the

hornonevpresent in the h1ndvgut may ‘be of 1mportance.

———
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i

0.5.3 URINARY EXCRETION PROLUCTS OF/TRIIODOTHYRONINE

A large unidentified frggg;ge of T3 metabolite(s) was

detected in the.drine of.'he sheep. Somejcompouhds vhich

cquld nake up all or part of this fraction are’

- diiodotyrosine and sulfonic or glucuronic acid
T3; ihe-unknown fractieh-accounted for more: of
I-125 radioactivity excreted-in the @tine than

; meqogastfics there haﬁe‘been no reporgs.of’the

products mentioned above being present in such

mono- or

conjugates of

the total

did T3. In ™
possible

large

(§guant1£ies. Thds'if may be possibie_thaf toreid hormphe

metabolism in ruminants and monogastrics is different. It

will be necessary to chemically define the unknown fractidn

before any conc1u51ons can be reached. As in all ether |

'phases of thls experlment the p0551b111ty that

the hlgh a

level of 1od1ne fed to the sheep may alter T3 metabollsm

must be kept in mlnd.
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