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INTRODUCTICN

Knowledge of the Metim of the thyroid hormone has been derived
chiefly by observinz the effect of an excessive amount or a deficiency
of this hornone as it occurs spontaneously in disease or is induced by
thyroidectomy or the administration of thyroid extracte. The fact
that thyroid extracts have been expensive has resulted in limited
practical application of the knowledge of thyrold fumetion in growth
studies. It is now possible, however, to produce thyroactive iodinated
proteins which resemble the thyroid hormone in biolegical activity.

The direct iodination of tyrosine-containing proteins under carefully
controlled conditions of temperature and pH has produced synthetic
materials having an apparent thyroxine content of 3 percent and a biological
activity many times that of dried thyroid gland. Control of thyroid

status by the oral administration of these thyroproteins permits the

study of possible beneflcilal effects of mild hyperthyroidism upon repidity
of growth and related economic factors in animal production.

The Clkclahoma Agricultural Experiment Station in 1948 undertock a study
to determine the effect of thyroprotein on the rate of growth and
fattening of swine. The purpose of the present investigation, as part
of this project, was to determine the effect of the added thyroprotein
on the physieal properties and composition of bedy fat and also its
effect on vitamin A storage in the liver and the caleification of bone.
8ince two basal rations were to be used, one low and the other high in fat,
the project offered an opportunity also to obtein information on the

effect of dietary fat upon body fat characteristics.



REVIEW OF LITERATURE

Eoonomical meat production depends upon rapid. growth and fattening
of meat animals. Since the thyroid hormoim Iin intimately relate@ to
these processes varioue technigues have been used in an attempt to aLl'ber
the amount of circulatﬁg hormone in & number of species. There 1s
some evidence that & mild hyperthyroid condition mey be condusive to
rapid growth. Reineke and MeMillen (1) reported that Berkshire pigs
receiving from 0.005 to 0.0075 percent thyroprotein in their grain
ration gained siightly more ttan comtrols during an eight~wesk period.
In further experimente by Beeson et al. (2) purebred Duroc ﬁig;a were
fod 0.004%4 and 0.00%8 percent 1c&§mtad cesein in their rations for
84 days. The iodinated casein fed at the 0.0044 percent level had no
effect on growth but the pigs receiving 0.0088 percent gained 26 pounds
more and required 10 perecent less feed per pmn& gein than controls.
Similar results were reported by Reineke et al. (3) in 1948; Yorkshire
and Duroc Jerseys receiving 0.006 percent iodinated cesein in their
grain rations gained 15.1 and 11.3 pounds more than their ebntrcls in
a 122 day feedingz trial. In all ceses the economy of gains wae slightly
improved.

In similar studies with pigs negative results have been reported
by Branda in England (4). Starting with high dosages of 1.5 grams daily
end lowering the dosege, this investigator could not demonstrate any
significant influence of thyroprotein on the rate of growth. Vander Kﬁ
et al. (5) reported similar negative results with pigs fed thyroprotein
at levels of 0.075, 0.15, and 0.225 grem per 100 pounds body weight.



These conflicting results may possibly be accounted for by differcnces
in experimental conditions.

In all trials in which increased growth rate resulted, thyroprotein
has been given a;t an early age e;nd as a very small percentage of the
ration, Perceptible stimulation of growth did not oscur until 6 weeks
to 2 monthe of treatment and no stimulation to growth was noted in pigs

pleced on iodinated casein for a short time during the fattening period.

Influence of thyroprotein on fat metlabolism. There is some evidence

that the increased growth ;vat.e assoclated with thyroprotein administration
is sccompanied by an inerease in the percentaze of body fat. Perry

et al.(6) reported that thyroprotein fe-d to pige at levels of 0.0088

and 0,01%2 peroen’t produced en increased pareenﬁ#ge of body fet. Muhrer
and eo-w.ork:ers (7) have shown thet hypothyroidiesm induced by thiouracil
feeding to growing pigs resulted in 3 pera;\ant. less body fat.

Fats and steroles are apparently normally absorbed by mﬂvroid
subjects. There is evidence thot the hormene pleys some role, probably
indireetly, in the metabolism ﬁf these substences. Both free and
esterificd cholesterol and 1lipid ;;:hasphom are elevated in hypothyroldienm
and depressed, though l-oﬁa- regularly, in hyperthyroidism. Fatty acids
appear less saturated in hyperthyroidism than in normel animels (8).

In contrasit, reports have been made showing that tlwroidecﬁw had little
or veriable effect on the 1ipid meteboliem of monkeys end dogs (9).
Remington (10) further disputes the theory that there is any specific
function of the thyroid gland in the metabolism of fat. -

Revorts of the relation of thyroprotein feeding to physical



charactoristice of the fat produced sre meager. Dyrendahl (11) renorted
that in stomech and lkidney fat, iodine number, Relckert Meissel mumber,
and refractomeoter mmber increased and saponification m;mbm- decreased.
This is in aecord with the report of Dunean (8). Kumerow et al.(12)
have shown that feeding either lodinated casein or thiourascil to poultry
did not have any apprecisble effect on the stabilily of the fat exiracted
from the slaughtered birds.

Influence of thyroprotein on vitenin A metebolism. Since 1920 conciderable

literature has sccumulated on the interrelation of thyroid function and
vitenin metabolism. Hyperthyrcidiem has been shown to increase the
requirements for certain wvitamins (13). Euler and Klussmann (14) obtained
a reduction of vitamin A and carotene in the liver of guineas pigs when
thyroxine was administered. ¥When fod 2 vitanin A-free basal diet,
adninietration of limited amounts of carotene led to storage of vitemin A
and carotene in the liver, but when thyroxine was given with carotene
the liver falled to show storsge of eithier carotene or vitemin A. Greaves
and Schmidt (15) found that rats given thyroxine were depleted of
vitamin A more rapidly than normal rate and thyrodectomized rats showed
a decreased rate of denletion. This would indicate that the vitenin A
requirement of the rat may be increased by the administration of thyroxine.
Similer results have been obtained in experimente with swine (16).

In contrast, Allen et al.(17), Bawmern and Moore (18), Logara and
Drurmond (19), and Johnson and Baumann (20) observed no reduction of
vitamin A& in the liver and no increesed conversion of carotene to

vitamin A vhen thyroxine was adminipgtered to calves and rats. These



conclusions clearly indicate that the problem of vitamin A-thyroid
interrelationship is in no sense a simple one.

Influence of thyroprotein on bone calcification. The effect of thyro-

protein upon caleium and phosphorus utilization has been observed in ecalcium-
phoephorus balance studies. There is an inereased retention of calecium

in hypothyroidism end en increased exeretion of this element and phosphorus
in hyperthyroidism. This increased fecal excretlion of calecium appears

to be due to overeating and increased peristalsis of the gut for there ie
no evidence for any failure of caleification in the bones of growing rats
or of decaleification in the adult (21). Toxie doses of thyroid extract,
however, do cause a retardation or cessation of growth at the epiphyseal
junetion of the femur and tibia by affecting the endochondral bone
formation (22). Dyrondahl (11) also observed profound effects upon bone
formation in swine after prolonged feeding of 1lodinated casein. Stiffness
in the leg joints was evident and X-rays of the lower tibia, hoek joint,
end phalangeal jolnts of forelegs showed porosity of the bone.

Influence of dietary fet on body fat. Although fat has lon: been regarded

as an optional component of the diet and one which is interchangeable

with carbohydrate, a mumber of recent reports have indicated that it

probably should be classed aes an essential food stuff, Apparently the

value of dietary fat is not entirely explained by the essential fatty

acide it contains, but may be related to sone additional factor or factors.
Distribution of fat in the animal body is found to be Independent

of the type of diet which, however, controls the amount and in many species,

the character of the fet deposited {23). The influence of body temperature

is regarded as a secondary factor which may modify the composition of the

depot fat dbut the specific type of the latter seems tc depend primarily



on the epecies (24).

The fat in the depots is primarily triglyceride of low fodine mmber
and bears a close relationship to the ingested fet. Loveran (25) reported
thet in eele fed musesls with low fat content, depots remeined unaltered
vhereas, in eels fed herring flesh, depote approximated herring fat in
charecter., Changes in the charscter of fat in the depols ogcur in hypo-
and hyperthyroidism, but the mode of aetlion of thyroxine in this comnection
is not known.

Diet influences the type of fatiy aclds deposited by the animel in
its own fatty tissue. The type of fatty aecid in fat in turn has & marked
influenne on the speed with which rancidity will develop during storage.
There 1s a possibility that substences which aet to prevent exidation
may be present in body fat. It would appear reasonsble that nutritional
factore may also effect the enti-oxidant content of the fatiy tissue,
and it might be expected that changes in the fatty mcid composition and
variation in anti-oxidant content might result in some correlatiocn between
susceptibility to oxidation of the fat and the diet of the enimal.

Overman (26) observed that under scme conditions of diet, fat from thin hogs
resisted rancldity better then fat firom heavier hoge although the thin hogs
had softer fat. It 1s suggested that fat deposition in the heavier hogs may
have outstripped the accunulation of anti-oxidants in the tissue. Overman
further noted that diets which reduced the amount of depot fat increased

its stability.

Influence of dietary fat on vitanin A metaboliem. Fat level of the diet

as well as specific fatty acid composition of the dietary fat has been
observed to play an important role in the utilization of wverious vitamins,

particularly vitamin A and thiamin. S8ince vitemin A is fat soluble,



many investigetors have suggested that dietary faot may promote ite
absorption and utilization. Studiee of this relationship have been con=
flieting in results so that there is little egreement about the role which
fat may have in the metabolism of vitamin A. .

Muelder and Kelly (27) demonstrated that 10 percent fat in the
rations of retes alded absorption of vitemin A sufficiently to produce ste-
tistlically significant gaine in welight over a basel ration containing no
fat, but not over a basal ration eontaining 5.0 percent fet. Russell
et al, (28) reported that hens absorbed less erystelline carotene from
a low-fat ration than from a ration containing 4.0 percent fat. When the
lovel of carotene was increased four-fold there was only a two-fold increase
in earotene retention and the quantity retained was considerably less than
with the contrel ration. However, hons seemed to absorb vitamin A as
effeciently on low-fat retions as on normel rations but epparently did not
retain the vitemin as well on the low=fat ration. Absorption was measured
by the quantities found in the droppings and retention was measured by the
amounts found in the livers. It has also been shown by Green (20) that
excessive amounts of fat in the diet of rats do not meke excessive demands
on vitamin A reserves such as might be expected if vitamin A were directly
related to the motaboliem of fatty acids. Other investipgators reported that
both carotene and vitamin A are more completecly absorbed if the diet
contains a high percentege of fat (30).

Influence of dieotary fat on bone caleification. The importance of the

discovery that dietary fat effects bone caleification is evidenced by the
numerous reports appearing during the past several years dealing with the

influence of fat on the metabolism of calcium and phosphorus. It seems
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evident that fate free of vitemin D may exert either a beneficial or harm-
ful effect on caleification. PFat in guantity is hermful when dietary
phosphorus is low but is beneficial when dietary phosphorus is optimal.
Purthermore, fat dces not aid caleification when fed to snimals which
are receiving a ration high in phosphorus and low in caleium (31, 32).

Booth et al. (33) demonstrated that fat exerts no beneficlal
caleifying effeoct for rats when added to a diet high in phosphorus and low
in calelum, That fecal exeretion of caleium seems independent of dietary
fat content in young and middle aged rats was reported by Kane et al. (34).
In older animals, hoyavor, calcium oxeretion was proportional to the fat
sontent of the diet. Bunifeld:t and Steenbock (35) have extended these |
observations and have emphasized further that the effect of dietary fat on
caleification is conditioned by the calcium end phosphorus of the diet.

In rate fed 0.075 percent phosphorus in a ration having a caleium-phosphorus
ratio of 3:1 and increeasing amounte of cotionseed cil, a decrease in
calcification ogourred which was proportienal to the amount of oil ingested.
Inereasing the calcium-phosphorus retieé from 1:1 to 6311 with a constant
intake of phoephorus at 0.075 percent of the diet had no influence on the
decrease in caleification produced by the cottonseed oil. When the
phosphorus content was incfeanod from 0.075 to 0.25 percent the action of
cottoneeed oil was beneficial. Jonee (36) reported thet from 5.0 to

25.0 percent lerd in synthetic rachitogenic diets had definite aﬁti—

rachitogenic properiies not assoclated with the nonsaponifiable fraction.



EXPERIMENTAL
It was the general plan of this experiment to feed low and high levels

of fat to four groups of pige, two groups receiving a low-fat ration and
two groups receiving e high-fat ration. Cne of the two groups at each

fat level was to be fed thyroprotein. In the first trial, begun in the
sumer of 1949, lard was used as the source of fat. In the second trial,
begun in the winter of 1050, beef fat wae fed. Il

Rations end animala. The feeding and slaughter phase of this work wes

carried out by the Animal Musbandry Department under the direction of
J. O, Hillier. Thirty-two young pigs, weizhing from 30 to 50 pounde, were
selected on the basis of their size, sex, appearance, and litter. One
of four rations was asslgned to each group of eight pigs. Ezch pig was
placed in an individual pen end fed a mixed ration ad libitum. Individual
plg weights were telzen every fourteen days. Peed records were also kept
on a fourteen day basis.

The animals were slaughtered at an average weight of about 225 pounds.:
Samples of body fat, one lobe of the liver, and & one inch cross-section
of & leg bone from each of the animels were removed and kept frozen until

analyses were completed.



Qomposition of rations,

Table 1. Oomposition of rations fed to pige in trial I (1949)
and trial IT (19%0)

Feed Ration description and Wl
Low fat High fat
1 112 11 1v2
Degermed €Orn m——m——mm perceént -—=- 267.00 57.00 55.00 55.00
Soybean cil meal ---— percent -- ‘18.00 18.00 20.00 20.00
Fish meal percent -~ 5.00 5.00 5.00 5.00
Alfalfa leaf meal ~=-= percent -- 7.00 7.00 7.00 7.00
Yeast peroent -~ 1,00 1.00 1.00 1.00
Salt percent -= 1.00 1.00 1.00 1.00
Bone meal percent == 1,00 1.00 1.00 1.00
Fat peroent =  ———— ———— 10.00 10,00
00 6.00 6.00 6.00

Delsterol -grams per owt. feed —— 6.

lthe ration mumbers are identical with the animal group mumbers.

Bach of the animels in group II (ration IT) and group IV (ration IV)
received 6 grams of thyroprotein per 100 pounds of feed.

Methods of analysis. Before any analyses were made representative portions

of all the fat samples were rendered. Reondering was accomplished by
placingz small beakers of the frozen fat in an oven at 100 ©C for three
hours. The melted fat was then filtered through Whatman No. 3 filter
paper into brown glass bottles. The rendered samples were kept in cold
storage untll used.

As a means of indicating the relative degree of unsaturation of the
different fat samples lodine numbers were determined by the Hanus method
as described in the Official and Tentative Methods of Analysis of the
dgenciation of Officisl Acricultural Chemists (38). The iodine mumber
determination is based on the fact that one mole of lodine adde

quantitatively to each double bond of an unsaturated fatiy aeid. A high
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iodine mmber indicates & lerge mumber of double bonde in the fet.

The melting points of fats are often used in conjunction with the
iodine number to characterize a fat. As a rule the meliing pointe of fets
decrease as the unssturation and iodine mmbers increase. Melting points
were determined on four samples of fat from each group of animals. The
nethod used was a slight modification of the official A.0.A.C aleochol-
water method (37). A mechanical stirrer was used in the water bath in
place of the roconmended alr Jets.

Thiooyanogen numbers were determined on all the samples in triel I
(1949) and on four samples from each of the four groups in trial IT {1950).
The procedure as deseribed by Jamieson (38) consisted of the addition of
the thiooyanogen solution to a weizhed amount of fet and allowing it to
stand in the dark for 24 hours. Potassium iodide was then added and the
solution titrated with standard sodium thiosulfate. By means of this
value and the iodine number, the percentage of oleic, linoleie, and
linolenic and saturated aclds can be ealculated providing other unsaturated
acids are absent. The iodine~thiocyanogen method ie based on the assumption
that one mole of icdine adds quantitatively to emch double bond of an
unsaturated fatty acid, whereas the thiccyanogen radical, SON, adds quan-
titatively to the single bond of a monoethenoid aecid, to one of the two
double bonds of a diethencid acid, and to two of the three double bonds
of a triethenold acid. This assumption is wvalid in the ease of the iodine
addition but it is not valid for the thioccyenogen addition. The method,
however, ie satisfactory 1f the theoretical constante of the eriginal
Keufinann equations are replaced by empirieal constants cbtained by de-
termining the thieecyanogen niumber on pure unsaturated acids under stendard



conditions (39).

Saponification numbers were determined on fat samples from the same
animals used for the melting point and thioeyanogen mumber (37). Since
these samples showed no siznificant differences in their saponificetion
numbere 1t did not appear worthwhile to determine this value for all the
gamples. The saponification number is an indication of the mean moleceular
welght of the glycerides of the fatty acids present in the fat. Thus
2 high value indicates that the glycerides are mainly those of aclds of
low molecular weight.

Fatural fats and olls exidize spontaneously when exposed to the air,
oxvgen attacking a double bond of the umsaturated fatty acids forming
2 highly reactive peroxide. The remction of an auto-oxidizable substance
with oxygen 1s usually characterized by a phase of very slow ohcmgé which
precedes rapid oxidation. One of the most satisfectory means aveilable
for following the earlior steges of atmospheric oxidation in fats is
by the determination of peroxide oxygen.

For the purpose of comparing the susceptibility of the fats to
oxidation a modification of Lea's method of meration was used (4#0). Four
eamples, 1 to 2 grams each, were weighed into 10 em. evaporating dishes
and placed in an oven at 100 °0., Samples of the same fat were removed
at zero, two, three, and six howr intervals and the peroxides determined
by the method of Lea as described by Markley (41). Determinations were
made on duplicate samples on separate dates at the zero, two, and six
hour intervals. The samplee used in this determination wore extracted
from the original unrendered fat by blending in a Waring blendor for one
minute with 100 milliliters of chleroform and 70 grams of anhydrous sodiim
sulfate. The extract was filtered through Whatman Wo. 2 filter paper and
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DEBUL
The growth made by the pige in triel T (19%9) and trial IT (1950)
1s shown in table 2.

'i"cﬁaie 2. Avorage c‘“ms and feed i":um’m uf pige
inl I (:‘c »—’m)
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The Piguree in teble 2 indicete thet thyronrotein in the amounts

fed had only & very slight effect upon the rote and ceonomy of gains.

The results of all anelysis, with the edeeption of peroxide wvalues,

]

wade of tissuss from plgs in trial I (1949) aro shown in table 3. The
Pigures reprosent dversge values obialned for samples Prom cach group.
Individval values are given in table 1 of the sppendix.

Table %. Resuliec of snalyeils of tiscues tokan
i Y ,
from pige at the end of trial I (1950)

1

Rationvdésa:imﬁion and numberd
Low Fay High fat
N R« « S ol

Thems compared

I

e

Fat constante

Todine number - 51.77 54,02 40,55 6258

Melting point ~——memmw=f0 - 30.60 - %0.50 Bl 22,50

Thiocyenogen nuaber —m—em—m——- 45,32 48.21 52.30 0 BheD

R — porcont 67.26 . 70.29  79.10  82.63

Linolein ~;f—~~~——-—~percent 6.&? ; 6400 9.91 9.52
Saturnted glyeeridop~percent 26.2 ;22.81 v 10.9§ 735
Sa?cnifieatioafnumber~-m—~~~~ 194.17 ﬁ95'09 194163 105,96
Liver vitamin A --- meg. por gm. 26.90  §2.3@ _Hlﬁ.éﬁ 1%.80

1The ration nusbers arc identical with the enimal group numbers.
0 y l') v L3 . f 4
“Toch of the animals in group II (ration II) .end group IV (ration IV)
received 6 grems of thyroprotoin per 100 pounds of feed. »
The rosults in teble 3 show that iodine mumbers increased froo
approximately 52 to 54 vhen thyroprotein was gdded to the low-fat rations

and from 61 to 63 vhen added to the high-fat petions. The aversge nelting
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point of the fot which was 40.6 for the low=fat retion and 34.4 for the
high-fat retion was decressed slightly by thyroprotein. The average thio-
syanog@ﬁ rumbers were inerensed from h6.3 to 48.2 by the additien of
thyroprotein to the low-fet retion and fron 52,3 to 54.8 by a cimiler
addition to the high-fot yation. The saloulated walues for the per-
cenbagos of ﬁ’ gIJG orides of oleic, linoleic, and saturatod fatiy acids
were 67.3, 6.5, and 26.3%, reapectively, for the low=fat ration, and 79.1,
2.9, and 11.0, respectively, for the high-fat raﬁiﬁnﬁ,.'Thyroproﬁoin tad
lithle effeet on the caleulated percentepos of lineclein bub inereassed the
porcentaze of olein and decreased the saturated glyceridop of fat for
both the low~ and high-fabl rations. Saponification nmubers veried only
slichtly from 194 o 195,

The aversge vitemin & combent of the liver vhich wae 26.9 micrograns

er gram for the low-fet group and 15.4 for the high-fat group was
& = =z s [
cffected very litille by the additien of thyvroprotein to the diet,

The poroxide values obtained for the fot from pigs in trial I (1949)

are ghowm in %eble &,
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Table 4. Peroxide values obtained Ffor fat from pigs in %rial T {1949)

‘ v . Eours r -
- | o 2 3 6
T 5 T 36,8 gh.7 93.6 115.5

=
$1.5 58,4 i 106.7

7 12,56 k7.2 50,8 105.7

23,1 51.9 — 96.6

averags 26.0 58l 72.2 10546

T P 21.6 81.2 65T 1264
- - 27.0 75 o 126.2

5 22.8 78.8 83,2 119.3

: 514 606 BE— ————

average 25.7 8.5 74.5 24,0

111 3 10.9 50,8 4.7 108.1
11.7 61.0 i 101.5

b 58.5 796 83.7 155.0

70.7 ' 83.0 — 122.0

nverage 37.9 60.8 8h.2 116.0

v 3 66.5 82.5 00,0 154.7
T4 82,1 e T
5 53,7 7HeS 96,0 149.0
§2.0 95.7 e s
6l 8%3.5 92,0 141,90

averare

Average peroxide velues for fat with an initial value of approximetely

24 increased to 106 st sirx hours for the low-fat retion and incrensed

Lo

Prom an initial value of 38 to 116 Por the high-Tfat retion., PFor the low-

fat,raticﬁ cchtaiﬁing thyroprotein peroxide values incfsased frow 25,7 to
124 in a six hour period and for Nhe'highrfét iaiign'coﬁtéining thyro~
protein these valueé inereased from &4 to 142, |

& comparison of the results obtalned with thsﬂlow-faﬁ raﬁioﬁm, i and
IT, and the high~?&t rations, IIT and IV, sﬁowa that; iﬂ genaral, the 
percénﬁaga of fat in the ratioﬁ haé more affe@ﬁ on fat constantes and liver
storsge of vitanin 4 than d4id ﬁhyrgpfmt@in. fhﬁ»incfeasa‘in.faﬁ conbent

of the diet increamsed icdine nusbers and decreassd moliing pointa; thio-

yanogan mmbers snd porcentage of olein increassed and paturated glycerides
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£

degcrooned., Vitavin & won decromsod workedly in the livers ef p

&

recoiving the hish~fot retions.

The remults of amalyses of in trial IT (19%0) are
whewm in table D, Individual velues are given in teble 2-of the appendix.

Tabla 5. Resulte of aﬁalwsiﬂ of tisoues taken
© o from pigs at the end of trisl IT (1950) ‘

Rat 1Gﬂ,da seyintichn ond
In(}tE L‘Elb -
1 I

Itons oo

ot eonstants

Todine mueaber =e- e 53,66 sh,12 53,68 61.26

Helting point ~5p-. 40,00 - 42,80 ;@.BO %5.00

mhlﬂCfﬁﬁﬂ?cﬁ_ﬂﬁrﬂﬁk e 30,90 41,70 5,0 87,58
Clain - ‘ percent . 69.81 70.45 80,54

Linoleln =wemmmeme— porcont  15.61 5481 16,97 17.0h

A o, : 3 y of. o 1 e, . 1+ '
Seturated glycerides-percont 14,58 .59 ot 2.42

Saponificetion DUEHOY wmmmemm—— 105,27 195.30 1;4.1& 194,98

% ,
Bone ash”’ — pepeont 69,20 G5.01 65,27  69.22

o

Liver vita: . Der gn. 30,00 75 - 10 18,10 20.20
iThe ration nunae?ﬂ ars ide ﬂu'CPl with the snimel v?ou} muabers,

5

aronn v (ration IV)
rscaivad>® gramﬁ Qf t?srauroiulﬁ per 100 pownds of feed. '

) ] Tt T T EVary wy 3
ahov, thet in generel, the percontage

f
1

&
P
g
B
‘.:u
2

“’;
o

<]

g rationy had the sawe effoet

trigl II (1930) eo in trial I (1249).

bowhen added ho the high-fat rations the iodine mpbors i‘a?c&seﬁ
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DISCUSSIOR |

From *he sinilerity of resulie obtained in 4rial I (lg&?) and trisl IT

(1950) it eppeers thot although thyroprotein in tho amounts Pod vas less

effective than fat in changling falt constonts, 1t 4id inorecee slightly the

iodine numbers. of the fat. Thyroprotein deerepsed the averege moliing
points of E¢t in #11 ingtarnces cmeept in trial IT {1950) 5han added to the
Tou-fat F&ti@ﬂm It incrossed thiocynnogen numhers vhich indicetes a grenter
mmber of double bonds per wnit of fat., Calculetions invelving hoth thic-
eyanogon and lodine nwsbere male 1t possible to deternine which of the
fats, clein and linolein, scsomnt for this inereascd ungaturetion. When
total seturated fatiy coids are not
satursted acids, the saleulabtion of ¢
is bosod on the assumption that linclimein is absent.

&

mode gince lerd rvoraelly contelns only

highly wisaturated acide. PFrom the resulite of thiz caleulation the incrcase

be due o greater percentage

glyecorides decreased.

X,

These effects of thyroprol

production of soft fuh, with the iverease in the susceptibility to oxidsition,

inereases the prol storage of the extracted fat as well ag the
prohlégs of produvcing a desireble fel more rapidly. Whils thyroproteln

fod at the level of & grams per 100 pounds of feed & bonoficial
ffoet on the seoneny of gaing, it did producc a softer fot. Thue, 17 Ted

n larger amownts Lo produce wmors ranid fatltening, the undesirsble offecto

would poselbly be mors pronounced.
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IT thyroprotein had ony effect onn the rate of formebion of neroxides
“in the stored fat it was nob ev:.c‘ et in thio si:v;dy. Sepenification rumbers
were not affected.

Potal ash content of dry fat Iree bone iéusually -used to ghow ‘varying
degrees of caleificstion. In this otudy thyroprotein had no épfect ot hone

ash.

Blight differencos in the vitamin A of the livers of plgs on comparchle
rations, with and without thyroprobein, is ovidenco that when fou ot the

level of &

gromg per 100 pounds of feed thyroprotein is withoul effsct on
“the utilization of vitamin 4.

Comparicon of low~ and high-fat rations shows that fat consiants were

affected to a grogter extent by differonces in the fat content of *hv wo
rations than by the eddition of thyroprotein. Iodine mumbers were increaned

and meliing pointe decreased in all imotancers. The inerease in thio-
shers in the high-febl rations was apparently due to increased

sasod. The fant

ED

percontages of elein and linclein: saturoted glycorides decr

-

thet saponificgtion numbers showed ne sipniricant differcnces Tse‘{,waezz

tione indiestes that the fatly acide mnking up the

o

low~ snd high-fat ra

d,
&2

glreerides had about the some average moleculer weight. These rosulits arve
in egreement with the general observation of jprac tical Peedors that b 555

fattened on high carbohydrate rations produce & filym desirable Tat.

Avparcntly the difference in fod level of the 4wo retione was withe
EaE o
out effect on bone oaleificetion.

<%

There was a marked decreaso in the Iiver vitanin & of ic;z; fod the

high-fot rotions.  Trom thip 1t night appear that the level of dietery

fat increased the vitamin & requirements of the pigs which resulted in



a docrease in tho amcunts shtorod, o 1hat it had ome adveree offect on
vitemin & st r.: age. Reference to teble 2 ghows, however, that all groups
did not conmme tho same mmeunte of carctens. For trial I (1949), grcups
III émi"l"d’, *J‘h.f.cb here was & docreassd vi ,,,71531 A storsge in the }.J'Lvm*,

»

ccmsu;mu appro wam'fv 14 percerrh Icf:s f?eaa uar' vy during a z:’iif;h‘tii},f
-‘Ioﬁge{-‘r i‘eeding pefi-od than ffl*g.Lzoa Tand II on the Imr- 5 raﬁom. In
trial IT (19,,0), grcmn III end IV Bf“z".f’w&“t‘ an’oroz;z_& *';é‘l%’ % percent Al@ﬁf,}
foed pez" c!;mg. than greuus I and II. Thue, it appecrs that tho Icm r

vi*‘wm in A i’m plgs m* tha h:isf:—h--_:é@:% rations 'flﬁ;r‘ ho due to their lover coro~

tone intale as woll as to the high-fat conte m‘, of thoir rations.



pounds of

the level of 6 grans per 100

fed at
ning 40 pounde hee only & slight ﬂ{,\rcpge ofPoct on the
coyanogen

Thyroprotein
young nigs welgl
character of the body ot oo measured by the imii e and
aubors, melting point, sanenifisation mmber, and peroxide value. Vhen
fod In hw amount thyroprotein iz without offect on bone caleliication
or storege of vitenmin & in the liver.
of 10 porecont lard or he at Lo low-fot retions for
fat constents of the boldy fot but
this e‘mézmt,
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The addition
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Table 1. Individual results of analysias of tissues
taken from pige at the end of trial I (1949).

Fat Liver
Ration Anbaal Todine HMelt Thiocyanogen Sepom. Vitamin A

number number number point number muber meg. per pn.
I 1-1 51.98 39.1 46.51 193.26 48.3
2-1 D255 28.8 ————— 196.01 54,0
o1 51.67 bt 45.99 195.85 19.7
6=-1 50.33 e 45.71 194.60 21.0
8—1 50055 e 45066 20-2
average 51.77 40.6 46.32 194,17 26.9
II 22 60.99 32.8 i 195.05 40.%
B2 56.36 40.5 47.85 29.1
) 5§.ﬁ1 %.1 27.35 1%3:2} 14.7
5=2 53.45 5] T35 194, 1.7
62 51.16 4.6 46,045 194,06 27.1
7=2 5150 — 48.53 31.9
average 54,02 39.5 48,21 195.09 32.3
III 1-5 62.88 ——— 54.49 88
2-3 57.89 ——— 51,26 11.6
53 56.06 e 49.08 ———— 30.0
ll"} 611'.66 %.5 TR —— 195!59 o ————
5=3 61.85  38.7 s 193.93 16.7
6"3 61-&'2 30. 1 53.? 19‘#.96 SR m
7=3 58.22 34,3 51.45 194,24 —
8-3 614l e 54.11 ——— 10.0
average 60.55 B4 52.30 194.63 15.4
w e} 60.60 38.5 —— 194.14 30.4
5—4 61.69 o 544% s e
M 61.99 —— 55.58 e
Sl 66.04 27.6 ———— 194 .14 13.2
6=l 64.58 29.2 56.08 193.31 7.7
=4 62.86 34.5 56.20 194.38 7.8
8=l 61.18 - 53.80 12.5
average 62,78 32.5 54.83 193.99 13.8




Table 2.

Individual results of analysis of tissues
taken from pigs at the end of trial II (1950).

Fat

Bone

Liver

Ration Animal Todine

Melting Thiocyanogen Sapon.

Ash

Vitamin A

number mnumber number point °C number mmber percent meg. per gnm.

e -1 55.06  39.5 51.56 105,79 —em—e 53.1
2.1 BRED. s SRR 66.82 25,3
2:1 D091 e ——— 70.09 34.5

1 51.52 40.6 38.87 105.56 69.44 43,1

6-1 5458 e — 69.48 %5

7-1 5437  39.9 42.18 196,29 ~ 69.46 317

8-1 52.58 40.3 40,70 " 195.43  69.39 23,9
average 53.66 40,0 40,90 ' 195.27  69.20 30.8

I 1-2 5548  we—— R 67.6% 32.1
2-2 54,049 - ———— —— 69,76 33,1

2 51.59 54.0 4o 44 194,98  70.06 28.8
62 53.44 39.0 40.89 195.80  69.64 36.0
7=2 55.88 42,0 42.1% 195.59 67.96 37.6

8-2 1% SE— — oretin * GFLOD 24.7
average 54,12 42.8 41.70 195.34 - 68.91 33.1
III 1-3 6047  33.7 42,43 194.06 © 65.61 20.2
2-3 59,08 ———— —— 70.41 29.6

] 59.05 3%5.5 45.12 194,78 69.84 20.2

43 57.23 43,5 44,30 194,51 69.68 14.5

] 61.15 32.5 47.30 19%.22  —e——— 8.9

=3 58.99 e mone 18.0

8-3 DDaDD e ———— wm—mew 70,70 17.0
average 58.68 36.3 4,81 194,14 69.27 18.1
Iv 1-4 57.41 36.5 46.17 195.43  —mmee 17.2
2=t 60.25 31.6 49.%9 195.54 69.29 24,3
i & u Be o ER T X5

Sl 99.89 31.5 46.79 194,76 69.67 23.

6=l 6540 e s 69.15 30.

7= 62.01  ——mm ——— —— 68,99 22.4

8=t 61.57 e ———— 25.7
amﬂga 61.26 55.0 47.& 194-98 69.22 20.9
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