
Auguat 1043

To tho Committee on Oradmte Stxidyi

I am eubmittlng to you a theels written by Orover
William Stringer entitled "Feeding Thyroprotein to Lactat«
ing Swea for Iterly Lamb Production#" I recosmuind tbat it
be accepted for nine quarter hours credit in partial
fulfillment of the requireiaenta for the degree of Master
of Science, with a major in Animal Husbandry#

Ct2^T'v
Jor Profeaaor

We have read this thesis
and recosnend its acceptancet

=7

Accepted for the Committee

an of Oradmte School



FEEDING THYROPROTEIN TO lACTATINO EWES PGR

EARLY IAMB PHODTJCTION

A THESIS

Submitted to
The C<»nmittee on Gradmte Study

of
The ttoiversity of Tenneeeee

in
l^rtial Fulfillment of the Requirements

for the degree of
Master of Science

by

Grover William Stringer

August 1948

t'

.jy.v c



ACKNOWLEDGTffiKT

The author wishes to take this opportunity to

express his gratitude to Professor Sam L. Ilansard under

whose guidance this study has been conducted, and for

his special assistance in determining the blood ascorbic

acid content of the ewes* He would also like to

express his appreciation to Dr* Charles S* Hobbs for his

authoritative work in instigating this study and for

his worthy advice from time to time during the progress

of the experinwnt, and to thank Dr. Homer Patrick and

Dr. Marshall C. Hervey for their many helpful suggestions

In assembling the data.

Due acknowledgment is also expressed to the

Department of Animal Husbandry for the use of their

facilities; to the Agricultural Chemistry Department for

analysis of the feedstuffs used; and to Cerophyl

Laboratories, Inc. for supplying the thyroprotein

Cprotamone**} administered to the experimental ewes in

this study.

0. W. Stringer

247317



Iv

TABLE OP CONTENTS

PAGE

INTRODUCTION ...» 1

OBJECTIVES,... 3

LITERATURE REVIEW 4

EXPERIMENTAL 15

Ewes In dry lot 15

Ewes on pasture. 16

Methods« feeds and pasture..... 17

DISCUSSION OP RESULTS 19

SUMMARY AND CONCLUSIONS 36

BIBLIOGRAPHY 37

APPENDIX 42



LIST OP TABIES

TABLE PAGE

I, Siamnary Sheet Presentation of Data from the

Thyroprotein ("Protamone") Study with

Laotating Ewea 21

II. Effects of Thyroprotein Feeding Upon the

Blood Ascorbic Acid in Lactating Ewes.... 30

III. Chemical Analysis of Feedsttiffs Used in

the Thyroprotein Experiment 43

17. Rations Fed Ewes in Thyroprotein Study...... 44

V. Thyroprotein Fed Ewes During the 105

Day Experimental Period... 45

VI. Gains of Ewes and Lambs During the 105

Day Experimental Period 46

VII. Market Grades of Lambs at Termination

of the Experimental Study 47

VIII. Effects of Thyroprotein Upon the Cost

of Producing Spring Lambs on Dry

Lot and on Pasture 48



vl

LIST CF FIGURES

FIGURE PAOg

1. Average weekly weights of ewea...,,,,, 22

2. Average weekly respiration rates

of ewes....,,,,,,,,,,,,,,,.,,,,.,, 24

3. Average weekly pulse rates of

ewes

4. Average weekly body temperatures

of ewes

26

28

5. Average weekly gains of lambs... 32



IHTRODUCTION

Xt has been long recognized that the secretion of

the thyroid gland Is largely responsible for the regulation

of general body metabolism* With this knowledge, investi

gations soon demonstrated that by feeding thyroid materials,

a temporary increase In milk produotlcsi could be obtained*

Recently a material of great thyroid potency was

developed by the process of adding iodine to mlIk casein.

With the perfection of this process, supply and price

have been more favorable and much experimental work has

been done with the administering of thyroprotein to milk

producing animals*

Many workers noted Increases in milk and milk fat

production when administering thyroprotein either orally

and or by injection* They found that it caused a definite

Increase In metabolism as Indicated by an increase in

heart rate, temperature, and respiration xete* This in

crease in metabolism brought about many changes, including

marked losses in body weight. Consequently, controversy

soon arose as to whether this Increased milk and milk

fat production would compensate for the detrimental effects

associated with the higher rate of metabolism. This ques-

tlc»i remains unanswered at the present time*

Acknowledgments liave been made that a definite

correlation exists between the relative market grade of

>
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lambs and their condition# Therefore, it appeared feasible

that by feeding thyroprotein to lactating ewes, milk

production could be stimulated, thereby improving the

finish and consequent market grade and prices of the lambs

produced*

D\]e to the fact that thyroprotein is available

commercially and that little work has been d(»ie with its

administration to sheep, this study has been conducted in

an effort to determine its practicability for vae in the

production of milk fed spring lambs*

In view of the possibility that such studies will

help to explain some of the many effects of thyroprotein

feeding on sheep, it is believed that this information

will be of general interest to both the investigator and

the sheep farmers* The data for this report were obtained

from this study*



OBJECTIVES

Earlier studies have Indicated that the feeding of

thyroproteln has a profound effect on all animals* Hov->

ever, relatively few workers have used the sheep In their

experimental Investigations* This experiment was Initiated

(1) To evalviate the effects of adding thyroproteln to

the ration of lactatlng ewes upon the dally and total

gains and the market grade of lambs; (2) To determine

the effects of thjrroproteln on ewe weight, pulse rate,

respiration, temperature, and feed consumption when main*

talned on pasture and In dry lot; and (3) To determine

the relative cost of producing spring lambs In dry lot

and on temporary pasture \uider Tennessee conditions*



LITERATURE REVIEW

The feeding of pure thyroxlne or deelocated thyroid

to anlniala has been limited because of the small supply

and the prohibitive costs. However, recently Herman (1944)

reported a material of great thyroid potency developed

by lodlnatlng milk casein. This thyroldal substance was

first called thyrolactln, then thyroproteln and Is now

prepared commercially as "protamone,"

Turner (1943) stated that when hormones were ad

ministered orally they usually lost their activity In

the digestive tract. However, the hormone of the thyroid

gland proved to be an exception to this rule, because it

was attached to the protein globulin. The active

physiological agent thyroxlne. Is an amino acid closely

related to tyroslne, one of the building blocks from which

protein Is formed, Wl»n the thyroglobulln of the thyroid

gland enters the digestive tract. It Is broken down into

the constituent amino acids with the thyroxlne ready

to be absorbed Into the blood stream.

As related by Reece (1944), Graham was the first

to observe the thyroid gland as having a profound Influence

on the level of milk and milk fat secretion of cows. He

later identified this active principal of the thyroid

gland as the hormone thjrroxine.
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Graham (1934) has stated that th« thyroid gland is
not essential for initiation of milk secretion, but

pointed out that the feeding of thyroprotein raised the

of nutrition greatly* This eas supported by Bspe
(1946), However, Epse (1946) found a decrease of as much
as 75 percent in milk production upon thyroidectomy in

the cow, Ralston, et, al, (1940) in an experiment with

goats, found that the removal of the thyroid gland caused

a marked drop in.milk yield, but the administration of

two milligrams per day of thyroxine for eleven days

re-established normal milk and fat production. The de

creased milk production was reportedly dvie to the shock

of the operation and to a lowering of metabolic activity
as shown by the decreased heart activity, A specially

prepared thyroxine solution injected subcutaneously

in the neck regicai caused an increase in heart beat and

milk and fat production. These goats showed a range

from twelve respirations per minute to 140 per minute,
which would indicate a marked rise in metabolic activity
in response to thyroxine activity.

Experiments by Herman (1938) demonstrated that by
feeding two ounces daily of desiccated thyroid, milk

production was increased 18 percent, and the butter-

fat yield 35 percent. By injecting subcutaneously, three

milligrams daily of thyroxine an increase of 11 percent
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in milk and 22 percent in fat was obtained, while the

injection of ten milligrame dally raised the milk yield

23 percent and the fat yield 37 percent, Archibald (1945)

found that by feeding fifteen grams of thyroproteln dally

to a group of eighteen cows, the fat content of the milk

was not consistent, and there were wide variations in the

milk yield.

Turner (1940) implied that surplus skiramilk may

become the agent with which the cow can be injected to

stimulate the producticai of more milk. For many years

it has been known that when iodine is mixed with protein

under certain conditions, it beccmies chemically united

with the free proteins and free iodine is no longer present.

Fresh skimmllk can be used as the protein source. To

it is added finely powered iodine. The casein is then

precipitated by adjustment of the pH to its isoelectric

point, Reineke (1943) also explained the possibility of

forming preparations with high thyroidal activity by the

simple lodination of casein and other proteins,

Reineke, et, al, (1942), and Moore and Sykes (1947),

and many other investigators have been able to prepare

thyroproteln by the lodination, iinder special conditions,

of casein, skimmllk and other proteins rich in tyroeine,

Reineke (1946) prepared this syntlietic hormone to contain
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3 to 4 percent thTroxlne* Relneke (1942) stated that comner-

clal preparations containing as much as 7 percent iodine,

compared to 65 percent for thyroxlne, showed nearly equal

potency to thyroxlne when used on tadpoles, but only about

40 percent as effective cai guinea pigs. Experiments in«

dlcated that optically lodinated milk proteins would stimu

late Increased milk productions when fed for short periods

to lactatlng cows and goats. When fed to goats In

declining lactation at the rate of five to ten grams dally,

thyrolactln stimulated Increases In milk production averaging

10.5 percent. The heart rate was accelerated an average

of 8.2 percent per minute. Thyrolactln fed in amounts of

fifty to 100 grams dally to nine cows In a total of
4

fourteen individual trials resulted in an average Increase

of 8.59 percent in milk yield.

Ralston, et. al. (1940) postulated that the feeding

of protamone during the peak of performance might cause a

decline In milk production, and further adds that thyroxlne

caused tissue to compete with the mammary gland for milk

precursors.

Turner (1943) suggested that beyond the peak of

production the thyroid secretion was not at optimum, and

the addition of protam(»ie holds the cow at a higher level

of production. Turner (1945) furthermore stated that scsne
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eowa appeared to have an Inherent thyroxine secretion

rate below the level of their optinnM capacity for producing

milk.

Blaxter (1946) stated that in cases where cows were

fed a constant dose of twenty grains of iodlnated casein

regardless of body weight, the stimulation of milk pro

duction tended to be greater for the lighter breeds. Also

heifers did not increase in yield so markedly as did mature

cows, and dwing the experimental period the heifers lost

more weight than the nature cows. The average increase

in the heart rate of the treated cows was 10.2 beats per

minute. The increase was smaller in the heifers than in

the mature cows.

Results of experiments showing a failure to respond

during the last half of lactation were explained by

Ralston, et. al. (1940) as possibly due to a smaller

nmber of working alveoli, and to a reduced flood flow.

Hlbbis and Kraus (1947) with experiments on the

feeding of protamone to dairy cows, stated that the increase

in milk production was dependent on the feed intake of the

cow.

According to Moore (1946), in experiments where

thyroprotein was administered to dairy cows for a period

of eight months, receiving T.D.N. in accordance with

Morrison's feeding standard, marked losses in body weight
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were noted, and after considerable loss in body weight,

ndlk declined at a fairly rapid rate. This loss in body

weight and decline in milk production could be checked by

increasing the T.D.H. intake by 25 percent. Booth, et*

al. (1947) found a loss in body weight despite an increase

in food intake. It was also noted that the heart rate

declined, but like weight and production, was Increased

by 25 percent intake of feed. However, to the contrary,

Sykes, et. al. (1947) stated that thyroprotein increased

the heart rate to about the same extent whether the animals

were on a high or low level of feed intake*

Reeoe (1944) carried on an experiment with cows for

a period of seven months. He fed ten grams daily of

thyroprotein, and received a 1400-po\ind gain in milk for

the total lactation, looo-pounds of which he contributed to

the use of thyroxine. In an experiment extending over a

sixteen-montdis period he found, that eight months after

the feeding was started, milk producti(Hi was as high as

it had been provloxas to the trial. He demonstrated that

protamone feeding stimulated varying degrees of increases

in milk production. In one experiment the cow demonstrating

the greatest increase in milk production showed the least

increase in fat content of her milk and the cow giving

the smallest increase in milk production showed the greatest
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Increase in fat content of her milk. There was a slight

loss In body weight but the loss was not sevez*e* All

cows showed increases in heart rate with the increase

varying from eight to foxirteen beats per minute.

As for the time it takes for an animal to return to

normal after being fed thyroprotein, Reineke and Turner

(1942) stated that following a three-day feeding trial

production returned to normal within a week. However,

Van landinghaa, et. al, (1944) are of the opinion that

the cows did not reach their peak in a four-week feeding

period, and their study showed that following this period

of feeding the production was very slight in the next four

weeks.

Booth, et. al. (1947) concluded that duration of

response was from six to fifteen weeks, but Reece (1947)

suggested that from the standpoint of milk and fat

production, thyroxine should not be withdrawn until the

cow is ready to be dried off. He further stated that the

decrease in milk and fat production, following thyroprotein

withdrawal, was dependent on the stage of lactation.

Booth, et. al. (1947) seemed to think that greater

response could be obtained from feeding thyroxine to the

older cows.

In comparison with the oral requirements of ruminants

and non-jnaainants, studies indicated tl»t thyroprotein
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was being utilized less efficiently by ruminant animals

than by the non-rumlnants. Turner and Reineke (1944)

carried out an experiment with sheep for a period of two

weeks, using loss in body weight as an indication of

response, and found that only about 6 percent as much

thjrroproteln Is required when administered subcutaneously

as when given orally by capsule. However, no difference

was noted In the effectiveness of thyroproteln given by

mouth or directly Into the true stomach. Prom this It was

concluded that the apparent low rate of absorption of the

thyroproteln from the digestive tract was not dxae to In-

actlvatlon In the riunen, but to Its poor utilization and

low digestibility In the ruminant alimentary system.

At the present time sufficient Investigations have

not been made to warrant a decision as to whether synthetic

thyroproteln can become of any practical value to the

dairy man, or any livestock man. Before this decision

can be made, the effect upon the general health of the

animal must be studied.

The total effects of these Increases in physiological

functions upon the well being of the animal has not been

determined. However, Ralston, et, al, (1940) found that

feeding large doses of thyroproteln to goats for an

extended period of time produced definite Injury to the

heart. To date no long range experiments have been
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conducted to determine the effects upon the productive

life of the cow. However« Lush and Lecey (1932) reported

the productive life of cows to be approximately 3.5 yearSf

indicating very few cows die from old age.

HibbSf et. al. (1947) suggested that the greatest

use of synthetic thyroproteln may be in the feeding of

hypothyrold animals to bring them to normal level of

production. Turner (1945) stated that some cows may have

a low supply of thyroxine and need some for greater pro

duction. Espe (1946) has stated that thyroproteins are

effective orally, which makes them more practical than

other synthetic hormor^s.

Blaxter (1948) did some work with the feeding of

lodinated casein to sheep. He found there was no change

in the methane production, which suggested that alimentary

fermentation had not been affected by feeding the lodinated

casein^ also, that the respiratory rate was highly variable

and directly related to the environmental temperature. Be

further reported that two grams of thyroproteln had a

decidedly stimulating effect (m pulse rate, oxygen, and

resting metabolism, and markedly accelerated the basal

metabolism of the sheep.

Splelman (1944) reported that thyroxine acts as a

stimulator of the energy metabolism of the body. It
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regulates the burning of the nutrients, starches, sugars,

and fats by the cells of the bod^i, also that It Increases

the heart actlcm and circulation of the blood. He further

stated that the feeding of thyroproteln In excessive

amounts would cause undesirable effects such as hyperlrrltft®

blllty and loss In body wel^t.

In an experiment with eleven cows being fed fifteen

grams of lodlnated casein dally for varying periods of

time and under varloiis conditions. Booth, et. al, (1947)

state that Increases In milk and butterfat productlcsi

were obtained, but all cows lost weight and had Increased

heart rates.

Moore and Sykes (1947) emphasized the lack of

knowledge of the effect of thyroxlne on the life span,

and on the relationship, from an economic standpoint,

between the amount of additional feed required to produce

this additional milk.

The use of thyroproteln must necessarily be limited

until definite effects of Its use are more thoroughly

understood. Seath, et. al. (1945) stated that It was

highly questionable If the Increased results were worth the

chance of possible Injury to milk cows.

Booth, et. al. (1947) stated that several factors

should be considered befoire feeding lodlnated casein. In



14

many cases there was loss in body veightf even when extra

nutrients were fed, and often there was a drop in produc*

tion below nornml after the feeding of thyroproteln had

been discontinued.

Van Landlngham, et. al. (1947) state that the In*

creased heart rate and respiration observed at first seems

to approach normal after several months feeding.

However, under carefully controlled conditions,

taking Into account the status of each animal to be treated.

It may be shown that Increased milk production mediated by

lodlnated casein can profitably be realized.



EXPERIMENTAL

Th® experimental animala Included ttronty-elght

lactatlng eves and their lamba. Purebred Hampshlros,

Southdovna^ and croasbred Scuthweat ewea were aelected

from the University of Tennessee farm flock.

Ewea In Dry Lot

Twelve xmiform ewea and their Iambi were selected

from the University farm flock directly following lambing.

Their weights, respiration, pulse rate and rectal ten^era*

tures were checked for throe consecutive days during the

fourteen-day period following lambing, and then once

weekly thereafter throughout the experimental period.

The lambs were weighed at birth, ear tagged and

branded a number with paint to correspond with the number

of the ewe for ready Identification. All lambs were

docked when ten days of age and their weights checked

each week. Observations and gains were recorded.

When the lambs were fourteen days of age, those

twelve ewes were divided Into three uniform lots based on

weight, lambing date, condition, age and other Indications

of probable outcome. Each lot consisted of two

Hampshlres, one Southdown, and one Southwest ewe and their

lambs. One set of twins and three single lambs were

Included In each lot.
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Lot I, consisting of four ewss and their lambs,

received dally a ratlcaa balanced In accordance with MorrisonU

Standard. (Table I)

Lot il, consisting of four ewes and their lambs,

received Morrison's Standard nutrient requirements plus

a 25 percent Increase, pl\is one and one-half grams of

thyroproteln (protamone) In capsules dally. (Table I)

Lot III, consisting of four ewes and their lambs,

received Morrison's Standard nutrient requirements plus ♦

one and one-half grams of the thyroproteln dally. (Table I)

Ewes on Pasture

Sixteen ewes and their lambs were selected and

divided Into two uniform lots. They were checked, prepared

for the experiment, and managed as discussed for the dry

lot groups.

When the lambs were fourteen days of age,these

sixteen ewes were grouped Into eight pairs. One ewe from

each pair (total of eight ewes) were entered Into Lot IV,

and received dally thereafter one and one-half grams of

the thyroproteln in a capsule. The other eight owes were

entered Into Lot V, and did not receive thyroproteln.

These sixteen ewes with their lambs had free access

to good temporary pasture during the day and were returned
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to the barn each evening and separated into their respective

lots for feeding and routine check# Sach lot received

throughout the experimental period a supplemental feeding

of one-half pound of grain mixture per ewe per day and

equal amounts of alfalfa hay# The ewes were kept in lots

during the night and turned on pasture early each morning.

Methods# Feeds and Pasttire

The thyroproteln was prepared for administering by

placing 1.5 grams of "protamcme" into a capsule and these

were administered to the ewes daily with a balling gun. A

stethescope was used for checking the heart rate, and

flank movements were counted for respirat'on. A rectal

themometer was used for checking body temperatures.

The grain mixture fed consisted of equal parts of

whole yellow com #3, and oats. Alfalfa hay was fed

throughout the experiment to all lots. (Table 1} The

chemical analyses for these feeds are Included in Table

III.

A mineral supplement, consisting of a mixture of

equal parts of bone meal and salt,was fed ad libitum.

Fresh water was available to the ewes at all times.

The pasture used was a succulent, growthy mixture

of excellent quantity and quality. It consisted of an
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alght-acre plot seeded to a mixture of oats, orchard grasa,

and volunteer Italian rye grass#

Blood aecorbic acid determinations were made cn

the ewes according to the method of Roe and Kuether

(1943)I and results presented In Table II#



DISCUSSION OF RESULTS

Thla experiment vas conducted in order to atudy the

poasible value of adding thyroprotein to the raticaa of

lactating ewea. The criteria of measurements used in this

study were* gains and market grade of lambs; ewe weight,

respiration, pulse rate, temperature, and feed consumption

on pasture and in dry lot; and the cost of producing spring

lambs in dry lot and on temporary pasture#

All of the ewes on experiment, idiether receiving

thyroprotein or not, did well throughout the 105 days and

showed no outward indications of any changes with the

exception of one ewe in lot III, This particular ewe

receiving thyroprotein plus Morrison's standard ration,

vent off feed around the eleventh week of the experimental

period and died shortly thereafter. Upon autopsy by the

college veterinarian, gross degeneration of the liver,

spleen and small intestine were noted. However, there was

no conclusive evidence that this tissue degeneration was

due to the feeding of thyroprotein#

It was observed from tiiM to time during the

experiment that the ewes receiving thyroprotein consumed

more water and mineral mixture than the ewes not receiving

thyroprotein. Therefore, a check was made on these

observations for a two-week period# It was found that
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lota II and III did ccaiauma considerably more water than

the controls in lot I, and that lot III, receiving thyro-

protein plus Morrison's standard ration^ consumed approxi

mately two times as much mineral raixtxire as either lot I

or II* Lot II receiving thyroprotein plus 25 percent

extra feed consumed the same amount of mineral mixture as

the controls*

As shown in Table I and Figtire 1, each group of

ewes maintained a fairly constant weight throughout the

experiment. All of the groups on dry lot lost some weight,

with lot III which received Morrison's standard ration

plus thyroprotein, losing moiHi weight than the other dry

lot groups • This is in agreement with the findings of

both Seath et. el. (1945) and Booth et, al, (1947), who

fed thyroprotein to dairy cows and found marked losses in

body weight. The group receiving thyroprotein with

Morrison's standard ration plus 25 percent extra feed

lost approximately the same amount of weight as did the

control group. This is in agreement with the work of

Moore (1946), who found that 25 percent extra feed

practically eliminated the loss in body wight, due to the

feeding of thyroprotein to lactating dairy cows.

Table I and Figure 1 show the gain or loss in body

weight of the ewes in the pasture groups (lots IV and V).



 

 
 

 
 

 

 

 
 

 

 

 
 

 

 
 

 

 

 

 
 

 

 

 

 
 

 

 

 

   

   

   

   

   

TABLE I

SmWARY SHEET PRESEHTATION OP DATA PROM THE THYROPROTSIH ("PROTAMONE")
STUDY WITH LACTATING EWES

Fed according to amount the ewea would consume,
bliots IV and V were on pasture 105 days.
*The feed weigh-back of alfalfa were as follows: Lot 1, 4.5 lbs; lot 2, 15.1; lot 5, 6.2;
lot 4, 33.0; and lot 5» 38.0 lbs.

I .

Lot No. of No. of
I^lly Peed '

Ccaisumptlon Per Ewe ' Total Peed Consumed Per Lot
Ewes Lambs Com

lbs.
• Ctets •
' lbs. •

Alfalfa *
lbs. '

Com
lbs.

* Oats
' lbs.

Alfalfa*

lbs.

I

Controls
(Morrison's
Standard

4 5 0.75

1 t

1 t

' 0.75 »
f 1

t t

t

3.0 '
t

t

315

t

1

♦ 315
1

f

1260

II

Morrlsc»i's Std.
/ 25 % /
Thyrooroteln

4 5 0.94

1 ' i "

'0.94 '
f t

1

5.0 '
f

394.8

f

f

• 394.8
f

2100

III

Morrison's Std.
/ Thyroproteln 4 5 0.75' 0.75 '

1 t

t

3.0 '
f

315

t

' 315
1

1260

IV
Pasture /
Thyroproteln 8 10 0.25

t 1

1 *

'0.25 »
t 1

1

t

0-2* '
t

210^

1

1

» 210^
1

1264^

V

Pastxire
Controls 8 10 0.25

f f

t 1

» 0.25 '
t t

f

0-2* •
t

210^

' ♦
t

» 210^
f

1264^

Ko.

i 4 40

30

I

• 2
f

40 20 20 20 0.42

40 » 2
I

20 0.54

40 » 3
t

30 0.55

Market Grades of Lambs
Choice

Medlxra ' Loi^
No. ' No. '

T r

20 ♦ 1
t

I

20

Mo. ; i

40

Good
Ifedium'
No.

60

20

Low
No.

* Average
^ Dally
Gain Per
Lamb

40 0.39

0.47

Total

Lambs

40.8

49.3

44.2

56.4

57.4

Average '
Market '
Wt, of '
Lambs '

Average
Gain or Loss
In Weight
Per Ewe

' Thyroproteln ' flco^l ' f obal
' Fed Per Ewe ' Thyroproteln' Thyroproteln

» Dally ♦ Fed Per Ewe ' Fed Per Lot
'(Gns) ' (Gk«) ' (Gms)

Feed cJos^; i'er cwt.
of Lamb ^
Produced

f

1

57 •
t

-7.25

t

• None
t

t

' None

1

1

' None
f

1

$^26. 71

t

65.8 '
1

-7.5

t

' 1.5
t

' 157.5

1

* 630
f

31.99

f

59.3 '
t

-9

f

' 1.5
1

' 157.5

t

' 630
f

22.98

f

f

72.5 ♦
t

-3.5

t

' 1.5
1

» 157.5

f

' 630
t

9.^®
i

t

73.2 •
t

/8.6

t

t

' Nme
t

• None

t

* Nme
t

9.02°

®Pasture $0.25 per ewe per month.

*^rho cost of "protamone" was not Included in these figures.

1

M
M

ii.ii.iH:...



  

 
 

1
8
0
 _

a a +
5 •a

1
6
0

1
4
0
 _

e

■V
 

I\
 M

H
L
o
t

_
Le

ge
nd

:

12
0 

_
 

o
-

I,
 

(C
on

tr
ol

s)
 

M
o

rr
is

o
n

's
S

ta
n

d
a

rd
-O

 L
ot

 
II
, 

M
or

ris
on

's
 S

td
. 
/ 

25
%

 /
T

h
y
ro

p
ro

te
ln

—
* 

Lo
t 
II
I,
 

M
or

ris
on

's
 S

td
. 
/ 

T
hy

ro
pr

ot
el

n
_

—
 

Lo
t 

rv
, 

Pa
st

ia
re

 /
 T

hy
ro

pr
ot

el
n

L
o

t 
V

, , 
P

as
tx

ire
 

C
o
n
tr

o
ls

w

X
_

_
J 

I 
I 

L_
X

X
X

X
J

L
4

5
 

6 
7 

8
 

9 
1

0
 

1
1

 
1
2

W
ee

ks
 

on
 E

xp
e

ri
m

e
n

t

P
ig

vi
re

 
1.

 
A

ve
ra

ge
 

w
ee

kl
y 

w
e
ig

h
ts

 
o
f 

ew
es

1
3

1
4
 

1
5



23

Lot IV, receiving thyroprotein on pasture, lost some weight

during the course of this study. Whereas, lot V, the pasture

controls not receiving thyroprotein, gained slightly. This

was the only group of ewes to gain in weight during the

experimental period and is similar to the work of Moore

(1946), who repca»ted marked losses in body weight of

dairy cows that were fed thyroprotein, Moore (1946) also

stated that this loss in body weight could be checked by

increasing the total digestible nutrient intake by 25

percent above that recoiaamended by Morrison's standards.

Our results were in agreement with his findings, (Table I),

The 25 percent (lot II) extra feed gave practically the

same results as lot I so far as body wei^t maintenance

of the ewe was concerned.

The average weekly respiration rate of the ewes in the

different lots is presented in Figure 2, There were

sharp changes in the respiration rate from week to week,

which seemed to be brought about to a certain extent by

environmental temperature changes. This assoclatltm was

particularly noticeable on hot humid days. The controls

(lot I) tended to maintain a lower respiration rate than

any of the other lots; whereas, lot III was higher than

lot II, Our findings concerning the respiration rates are

in agreement with Blaxter (1948), who fed thyroprotein
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to sheep and reported that thyroproteln markedly accelerated

the respiration rate of ewes. He also foiuid that the

respiratory rates were highly variable, and that they were

definitely related to environmental temperatures. The

extra feed fed to lot II appeared to have a tendency of

keeping the respiration rate more nearly like the controls

(lot I).

The pasture groups receiving thyroproteln (lot IV)

showed a higher respiration rate throughout most of the

experimental period than did the pasture controls (lot V),

This Is demonstrated graphically In Figure 2* Van Landlnghlue

et. al. (1947) made the statement that the Increased

respiration observed at first seemed to approach normal

after several months of feeding thyroproteln to dairy cows.

This study la for the most part In agreement with his

findings (Flgtire 2).

The average weekly pulse rates of the ewes In the

different groups are presented In Figure 3, S1mlliar to

the respiration rate Just discussed, the pulse rate of the

different groups varied markedly from week to week* This

weekly pulse rate seemed to follow no definite pattern

except for the fact that the rates of the ocmtrols were

scnaewhat lower than that of the remaining lota throughout

the greater part of the experiment. The extra feed



 

 

1
r

1
1
0

5 c S
 
10
0

9
>

■P K CD m rH
9
0

8
0

\
\

\

/
/

e

L
/

L
e
g
e
n
d
:

-K
 

L
o
t

L
o
t

L
o
t

I,
 

(C
on

tr
ol

s)
 

M
o
rr

is
o
n
's

 S
ta

nd
ar

d
II
, 

M
or

ris
on

's
 S

td
. 
/ 

25
^ 
/

T
h
y
ro

p
ro

te
ln

II
I,
 M

or
ris

on
's

 S
td

. 
/ 

Th
yr

op
ro

te
ln

IV
, 

P
as

tu
re

 /
 T

hy
ro

pr
ot

el
n

V
, 

P
as

tu
re

 
C

o
n

tr
o

ls

J_
±

±
±

±
±

±
4

5 
6 

7 
8 

9 
10

W
ee

ks
 

on
 E

xp
e
ri
m

e
n
t

F
ig

ur
e 

3.
 

A
ve

ra
ge

 w
ee

kl
y 

pu
ls

e 
ra

te
s 

o
f 

ew
es

1
1

 
1
2
 

1
3
 

14
 

1
5

to o>



27

consTomed by lot II appeared to have no significant effect

on the pulse rate of these ewes* This is not entirely

In agreement with Moore (1946)^ who reported the feed In

take to have an effect upon the pulse rate of dairy cows

being fed thyroprotein. However, this is in agreement with

the findings <xf Sykes et. al, (1947), who fed thyroprotein

to dairy steers and found that thyroprotein increased the

heart rate to about the same extent whether the steers were

on high or low levels of feed intake*

There were considerable differences in the pulse

rates of the pasture fed groups (lots IV and V). As

illustrated in Figure 3, the ewes receiving thyroprotein

maintained a higher pulse rate than the control group* It

is indicated that regardless of feed intake the feeding of

thyroprotein will cause an increase in pulse rate*

This study agrees with Blaxter (1948) in his work

with sheep when he reported the body temperature to remain

fairly constant during the period of administration of four

grams of iodinated casein* The weekly average body

temperatures of the ewes in the different lots is illustrated

in Figure 4* There seemed to be no significant difference

in the body temperatures between the groups receiving

thyroprotein and the controls* There was considerable

variation from week to week, but none of the lota followed

any definite pattern. From the findings in this study
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It could not be concluded that the feeding; of thyroproteln

either caused an Increase or decrease In body temperatvires

of lactating ewes.

Blood ascorbic acid determinations were made on all

of the experimental ewes at the termination of the

experiment. The method of Roe and Kurther (1943) was used

and the results presented in Table II, The wide variation

In Individual ewes within the lots made the difference

between lots Insignificant even at the 5 percent level.

At the termination of the experimental period the

lambs were graded on foot and placed In their respective

market grades by a disinterested faculty committee. The

number and percent of lambs placed In each of these

grades Is shown In Table I, There was an overall range in

the market grades from high choice through low good. None

of the lambs graded lower than low good. It Is significant

that the lambs from the control group of ewes graded lower

than the other groups fed In dry lot. The lambs from the

ewes In the lot receiving thyroproteln plus 25 percent

extra feed above Morrison's standard ration, graded higher

than any of the groups In dry lot. These grades ranged

frcM medium choice tibrough medium good. However, the

group receiving Morris em's standard ration plus

thyroproteln, graded considerably higher than lot I,
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TABLE II

EFFECTS CP THyROPROTEIN FEEDING UPON THE BLOOD
ASCCRBIC ACID IN LACTATING EWES

Mg Percent '
* Ewe Cole man Ascorbic ' Group

Group * Number ReadinK Acid * Mean

t 40 71.8

V

,760 »
I » 804 78.0 .560 *

,697Controls » 104-96 76.0 ,620 *
(Morrison * 84-61 69.0 ,850 »
Standard) 1 t

1

* 761 78,0

f

.560 »
II » 789 81.5 ,465 *

(Morrison / 25^) * 307-60 87.0 ,480 » .523

/ Thyroproteln » 131-65 77.0 .590 »
t

» 134-50 74.0 ,685 »
III 1 20 74.0 ,685 » ,723

(Morrison / ♦ 980 74.0 ,800 »
Thyroprotein 1 t

t

' 978 75.8

1

,630 •
IF * 600 71.8 .755 *

» 144-147 72.0 ,750 '
Pasture / » 989 74.0 .685 » ,657

Thyroprotoin ♦ 119- 91 71.0 .780 *
» 32 81.0 ,465 *
» 207 72.2 .750 »

V

I

• 59 75.6 .635 ♦
»-224 77.5 ,575 »

Pasture » 70 77.0 ,590 »
Controls » 136-77 79.5 .610 *

» 824 73.8 .695 » , 644
* 478-860 72.0 ,750 •
» 145 75.0 ,655 »
• 489
t

83.0 .710 «
1
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but below those receiving the extra feed. The better

finish of these lambs could justly l^e attributed

to an increased milk supply produced by the ewes receiving

thyroproteln. This Is In agreement with Reece (1944)

and Herman (1958)^ who reported Increases in milk pro*

ductlon when thyroproteln was administered to dairy cows

during lactation. From these results It can be stated that

the feeding of thyroproteln stimulated milk production In

the ewesy which was reflected In the lambs by their In

creased finish and resulting market grade.

The lambs from the ewes In the pasture lots graded

higher than those In the dry lot groups (Table I). All

of these lambs graded choice, ranging from high choice

through low choice. The control lot had only one less

(grade) choice lamb than the pasture group that received

thyroproteln. This difference therefore was not

sufficiently great to be of any statistical significance.

The average dally gains, total gains, and market

weights of the lambs are shown In Table I. The growth

curves llltistratlng the average weekly gains of the lambs

In each lot Is shown In Figure 5. In the control dry-lot

group of ewes the lambs made fewer pounds of dally gains,

and total gains, and the consequent amrket weights, as well

as the gzades, were less for the lambs In this lot than in
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any of the other lots. The lot receiving thyroproteln plua

25 percent extra feed made the most rapid dally gains of

any of the lambs In the dry lot groups. The total gains

were higher, and a higher market weight was attained at the

termination of the experiment. Lot III received the aarae

amount of feed aa the controls (lot I), plua thyroproteln

(Table I). However, the lambs In lot III made considerably

faster gains than the control lot. Consequently, the total

gains for the period and the market weights were higher

for lot III than for lot I. It Is Illustrated In Figure

5, by the average weekly lamb weights, that the ewes

eelvlng thyroproteln maintained a more constant rate of

milk production. Hfhereas, In the control dry-lot group

of ewes, there was a noticeable decline In milk produc

tion at the sixth and tenth week of the lactation cycle.

It therefore appears feasible that the thyroproteln fed to

the ewes In dry lot stimulated milk production, which In

turn caused faster dally gains of the lambs and produced

heavier lambs more quickly for the early spring nmrkat.

Hlbbs and Kraus (1947) concluded that the feeding cf

thyroproteln to dairy cattle caused an Increase In milk

production which was proportional to the feed consxiraptlon.

Our work Is In agreement with this as It indicated by

lot II, which received thyroproteln plus 25 percent extra
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feodf and producad hoavlaz* lambs than did ths ewos x^calvlng

thyroproteln on less feed. However, our findings In the

pasture lots studied Indicated that thyroproteln feeding
<

to ewes on good pasture did not significantly affect prc-

duotlon as nwasured by lamb growth (Table I, Figure 5), These

lambs in the paattare groups gained more rapidly through

out the entire experimental period and attained a heavier

market weight than did the lambs In dry lot.

The cost of producing spring lambs Is probably the

biggest factor confronting the present day sheep man.

The greater part of the lamb cost Is attributed to the

cost of feeding the ewe. The feed cost per hundred potinds

of lamb produced In dry-lot and on pasture Is shown In

Table I. The lambs from the ewes In lot II receiving

thyroproteln plus 25 percent extra feed cost considerably

more per hundred pounds of lamb produced than did either

lot I or III. Those lambs from the ewes In lot III,

receiving thyroproteln but no extra feed, cost |3.73 less

per hundred pounds of lamb produced than did lot I, which

did not receive thyroproteln. In this case It appeared

definitely profitable to feed thyroproteln to ewes

receiving the regular amounts of feed. However, the labor,

cost of administering the droig, and the possible effect

that the thyroproteln n»y have on the health of the ewe

must be studied more thoroughly before definite recommendations
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can be made. The coat of producing spring lambs cai pasture

irns approximately the same whether or not the ewes received

thyroproteln.



SUMMRy AND COHCIAJSIOMS

This study indicated that the feeding of thyro-

protein (protamoie) caused a decrease in body weight and

an increase in respiration and pulse rate.

Evidence was presented to indicate that the market

grades of lambs were increased when thyroprotein was fed

to lactating ewes in dry lot; however, this was not true

when fed to ewes on good pasture.

The feeding of thyroprotein had little if any effect

on body temperature. Neither did it have a statistical

effect upon the blood ascorbic acid content of the ewes.

The effects of thyroprotein feeding were more clearly

exemplified when fed to ewes on a limited supply of feed

than when they had free access to good winter pasture.

Based on cost of gains, winter pasture proved to

be superior to dry lot for producing spring lambs.

When ewes were fed in dry lots, data indicated that

thyroprotein reduced the cost of producing spring lambs.

However, when ewes have access to abxmdant pasture, the

data shows that there is probably no value in feeding

thyroprotein to lactating ewes for spring lamb production.
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TABLE III

CHEMICAL ANALYSIS CF FEEDS TUFFS USED IN THE
TirXROPROTEIH EXPERIMENT

Constituents
Determined

' Corn •
' Percent •

Oats
Percent

Alfalfa Hay
Percent

Moisture » 12.20 » 13.92 10.62

Ash (Mineral
Matter) ' 1.10 » 3.03 8.13

Crude Protein
^ N X 6.25 » 7.19 » 9.U , 17.17

Crude Fat
(Ether Extract) » 4.29 * 5.93 2.17

Crude Fiber » 4,29 » 6.93 26.70

Nitrogen Free
Extract » 73.60 * 56.38 35.21

Calci\sn (Ca) ' .010 » .085 1.731

Phosphorus (P) ♦ .112 ♦ •168 0.154
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TABLE IV

RATIOIS FED EWES IN THYROPROTEIN STUDY

Lot

1

' No. of
' Ewes

f

t

Corn '
f

Oats Alfalfa Hav

I
Controls

(Morrison's
Standard)

1

r

' 4
1

1

»

3 '
t

3 12

II

Morrison's
Standard
/ 25 % /
Thyroorotein

r

t

» 4
1

t

t

t

3.75'
»

1

3.75 20

III
Morrison's
Standard /
Thyronrotein
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TABI£ VII

MRKET GRADES OP IAMBS AT TERMINATION OP TEE
EXPERIMENTAL STUDY
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