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ABSTRACT

The purpose of this study was to evaluate the effect

of tylosin on production and egg quality of caged Single-

Combed White Leghorn hens under experimental conditions.

The antibiotic was administered at the rate of 50 grams per

ton of feed to 140 birds while an equal number of hens were

fed the basal diet.

Data were collected over a 4 month period. The results

of this experiment indicated that tylosin did not significantly

(P<.05) effect egg production, feed efficiency, or any of the

egg quality characteristics (egg shell thickness, albumen

height, egg weight, Haugh units, and blood spots or meat

spots).
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CHAPTER I

INTRODUCTION

For several years the growth-promoting properties of

antibiotics have been recognized. However, research dealing

with the effects of various antibiotics on the production

of laying hens is inconclusive. This may be due to dissimilar

effects caused by different antibiotics in different environ

ments .

Particularly lacking at this time is information on

the effects of the antibiotic tylosin on production. Most

poultry research with this antibiotic has been concerned

with its possible control of infections caused by Myaoplasma

gatliseptiaum (MG). Presently, tylosin's effectiveness

against MG is questionable. Even more uncertain, though, is

tylosin's influence on poultry production. Therefore, this

experiment was conducted to determine tylosin's effectiveness

as a stimulant of layer production and efficiency.



CHAPTER II

LITERATURE REVIEW

A. HISTORY OF ANTIBIOTICS

In 1877, it was noted by Pasteur and Joubert that

aerobic bacteria antagonized the growth of Bacillus anthraais.

However, it was not until 8 years later, that Babes (1885)

interpreted experiments on microbial antibiosis. He postulated

that this antagonistic association was due to production of

an inhibitory chemical substance by certain organisms.

Gratia and Doth (1924) extracted a lytic substance from

mold and used it successfully in the treatment of staphlococcal

skin infection. After this venture, a systematic search was

begun for antagonistic microorganisms from natural sources.

The antagonistic properties of molds and fungi, when

finally confirmed, led to the discovery of penicillin by

Fleming in 1929. This particular research was notable for

its clarity and completeness in detail.

As more antibiotics were discovered, it was found that

some were more effective against gram negative or gram positive

bacteria, while other broad spectrum antibiotics were effective

against wide ranges of both gram negative and gram positive

bacteria. Both types of antibiotics were found effective at

non-toxic levels (Scott, et al. , 1976) .
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B. USE OF ANTIBIOTICS IN ANIMAL FEEDS

Moore, et at. (1946) was the first to report that

chicks grew more rapidly on diets containing the antibiotic

streptomycin= Nevertheless, it was not until 4 years later

that this fact was again studied (Stokstad and Jukes, 1950).

Further studies led to the accepted practice of adding

antibiotics to animal feeds on a regular basis for their

potential growth and production stimulation. When thus used

they are accordingly classified as nonnutritive additives

and growth promotants (Nutrient Requirements of Poultry, 1977).

The growth promoting effects of antibiotics in poultry

are mainly concerned with decreasing a highly variable

environmental condition referred to collectively as the

"environmental disease level." This level may be present in

varying forms and degrees of severity. The problem may be

confined to the gastrointestinal tract, or it may involve a

systemic infection. Sometimes both types of infection may be

involved, either simultaneously or in successive stages

(Scott, et at,, 1976).

No single mode of action, then can explain the growth

promoting effects of antibiotics under a wide range of condi

tions. Research indicates that the kind and extent of the

disease level has the greatest influence on which kinds and

amounts of antibiotics will produce positive results over the

controls (Scott, et at. , 1976). Scott, et at. , 1976 discussed
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five different ways antibiotics may act and interact as

production stimulants. While using their categorizations

as a basis, various researcher's studies on antibiotics will

be reviewed.

Antibiotics may favor the growth of nutrient-synthesiz

ing and inhibit that of nutrient-destroying microorganisms.

Scott suggested that this would be most helpful in borderline

deficiencies because of additional nutrients made available

through this synthesis. The avian microorganism most com

monly implicated with this decreased growth effect is

Clostridium welchii (Lev and Forbes, 1959; Lev, et al., 1957;

Sieburth, et al., 1951). Among other microorganisms of this

type are Clostridium perfrigens (Stutz, et al., 1916) and

Streptococcus faeoalis (Huhtanen and Pensack, 1965).

Eyssen and DeSomer (1963a) attributed the growth

stimulatory effect of antibiotics to the suppression of

detrimental intestinal gram positive microorganisms. They

found that the addition of 20 ppra virginiamycin (active on

gram positive microorganisms) resulted in improved intestinal

absorption and stimulation of growth. Eyssen and DeSomer

(1963b) also observed a positive correlation between the

activity of an antibiotic as a growth promotant and the

influence of an antibiotic on intestinal fat absorption of

chicks on purified diets. This provided further evidence

that growth stimulation was due to suppression of gram positive
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intestinal bacteria which interfere with the absorption of

nutrients. The findings of Groschke (1950), Pensack (1963)

and Huhtanen and Pensack (1965) agree with those of Eyssen

and DeSomer (1963a, b).

Antihiotvae may inhibit the growth of miaroorganiame

that produce exaeeaive amounts of ammonia and other toxic

nitrogenous waste products in the intestine. Visek, et al.

(1972) proposed that antibiotics alter intestinal bacteria

so that less urease is produced and thus less ammonia is

formed wherever body fluids containing urea contact bacterial

urease. This suggested that antibiotics decrease hydrolysis

of ^^C-urea in the intestine of rats and, in turn, reduce

production of urease by intestinal microorganisms. Braude,

et al. (1955) suggested that a thickened intestinal wall may

result from toxins produced by detrimental microorganisms.

He demonstrated that these microbes could be eliminated by

feeding low levels of antibiotics. This suggestion supports

the next point.

Antibiotics may improve availability or absorption of

certain nutrients. Nelson, et al. (1963) linked increased

efficiency of absorption of calorigenic nutrients with an

increase in metabolizable energy and a decrease in intestinal

weight. This agrees with Pepper, et al. (1953), Coates et al.

(1955) and Jukes, et al. (1956) who found that when antibiotics

were fed to chicks, the intestinal weight was significantly
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reduced. The length of the gut, and the amount of fat and

moisture of the intestinal wall remained the same, with no

morphological changes taking place. Jukes, et at. (1956)

found the effects to be reversable when antibiotics were

removed from the diets. The change in intestinal weight

in their studies did not appear to be related to the amount

of feed consiimed by the chickens.

Ant'ibiot'ioe may improve feed or water consumption.

Whether this improvement is a primary effect or one due to

a better state of health brought about by the use of anti

biotics is difficult to ascertain. Fowler and Quisenberry

(1968), Deacon and Patterson (1966), Carlson (1959), Eoff,

et at. (1962) and Potter, et at. (1971) reported that the

feeding of various antibiotics to laying hens or turkeys

increased feed intake, probably resulting in an increase in

water consumption (Goodman and Schein, 1974) .

Antibiotics may prevent or cure actuat pathotogicat

diseases which occur either in the intestinat tract or

systemicatty. Black and Bratzter (1952) observed little

improvement in energy of nitrogen utilization when anti

biotics were fed with nutritionally adequate diets, Forbes

and Park (1959) later reported that when chicks were hatched

and raised in the absence of bacteria and fungi, they grew

18 to 25 percent faster than similar chicks reared in the
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"animal room." Pencillin, however, failed to elicit a growth

response in either germ-free chicks or those in the animal

room. On the other hand, when diets of chicks were supple

mented with intestinal contents from chicks reared where

responses to penicillin were regularly obtained, a growth

response occurred. With the rise in disease level, the

therapeutic effect of pencillin was increased.

Titus and Fritz (1971) also noted that an antibiotic

often will improve egg production if the disease level of the

premises is high. They postulated that antibiotics that are

effective as growth stimulants for chicks may also improve

egg production under appropriate conditions.

C. EFFECTS OF ANTIBIOTICS ON EGG PRODUCTION

AND FEED EFFICIENCY

Minimal effects have been noted on production charac

teristics of laying hens when antibiotics were fed continu

ously at a low level (l-4g/ton; 4-15 ppm. Berg, et al.^ 1952;

Brown et at.^ 1953; Peterson and Lampman, 1952; Sherwood and

Milby, 1954; Sunde, et at.^ 1952). It was concluded by

Damron et at. (1966) that supplementation of the diet with low

levels of antibiotics is of little benefit when the hens are

healthy and producing at a high rate.

High levels (greater than 30g/ton) of antibiotics

fed continuously have trended toward improved performance,

although in most studies, the improvement has been
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nonsignificant (Elam, et al., 1953; Balloun, 1954; Eoff,

et at., 1962; Potter, et at., 1963; Yu, et at., 1972).

An improvement in egg production, feed conversion

and body weight during a period of heat stress was found in

breeder turkey hens fed high levels of oxytetracycline

(Deacon and Patterson, 1966) . However, in many cases of

long term antibiotic feeding (high and low levels) there was

a disappearance in response over time. The greatest response

was observed during peak production (Waibel, et at., 1954;

Libby, and Schaible, 1955; McGinnis, et at.^ 1958; Heth and

Bird, 1962).

D. EFFECTS OF ANTIBIOTICS ON EGG QUALITY

Most of the reports dealing with the feeding of anti

biotics to laying hens for nonpathological purposes deal with

egg production and feed efficiency. Of some importance are

the effects of antibiotics on egg quality. Few studies have

included data on this parameter.

Berg, et at. (1952) in one of three experiments with

laying hens reported that the use of antibiotics at low levels

(4-15 ppm) had no effect on the specific gravity of eggs or

egg shell smoothness. The studies of Guenther and Carlson

(1964) yielded very similar results. Egg size, shell thickness

and Haugh units were not significantly effected by the feeding

of antibiotics. Peterson and Lampman (1952) also found that

egg weight was not improved.'



E» BLOOD AND MEAT SPOTS

The presence of blood and meat spots poses a very

serious problem for the egg industry because eggs with these

spots cannot be marketed. Blood spots occur as a result of

the rupture of a small blood vessel in the follicular sac

at the time of ovulation. Small blood clots will appear

with some adhering to the ovum as it passes through the

oviduct and with the completed egg containing these blood

spots. In addition, some blood spots from the oviduct may

adhere to the yolk. The incidence is related to many things:

genetics, feed, age of hen and others (North, 1972).

Certain strains of chickens show a high incidence of

blood spots in their eggs (Scott, 1978). However, the main

factor known to effect blood spot formation is Vitamin A.

With a deficiency of this vitamin, a marked increase in blood

spots occur. In addition, a marginal deficiency of Vitamin

K has been shown to decrease spotting. The reason for this

may be due to the blood diffusing throughout the egg rather

than forming a clot (Scott, et al.^ 1976).

Any tissue that is sloughed from the follicular wall

or the oviduct may also be included in part of the developing

egg as it passes through the oviduct. These bits of tissue

darken with age and are known as meat spots. Many blood spots

darken as well, and are often called meat spots (North, 1972).
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Few studies have included data on the relationship

between the number of meat-blood spots and the use of

antibiotics. Berg, et at, (1952) reported that the feeding

of low levels of antibiotics did not effect the number of

blood and meat spots observed.

F. TYLOSIN: HISTORY-PROPERTIES

In the 1950's a missionary in Thailand collected soil

samples and sent them to the United States in hopes of find

ing a new antijoiotic. Tylosin, as a result, was obtained

from soil isolates identified as strains of Streptomyaes

fradiae (McGuire, et at., 1961).

Tylosin was found to be markedly active against gram

positive bacteria, certain gram negative bacteria and myco-

bacteria. Administered as a tartrate salt, it was effective

both orally and parenterally (McGuire, et al., 1961). Berkman

et at. (1960) in a study of tylosin's toxicity, absorption and

excretion in the chicken found tylosin to be nontoxic. Follow

ing subcutaneous administration of 25 mg tylosin per kg body

weight, blood concentration of the antibiotic peaked at 15

and 30 minutes and declined to zero by 24 hours. Tylosin was

found to be eliminated via the urinary and biliary tracts of

the chicken. Attempted recovery of the total dose was highly

variable following both oral and parenteral treatment.
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G. EFFECTS ON TYLOSIN ON MYCOPLASMA GALLISEPTICUM

Myaoplasma galliseptiaum (MG) infectioruis commonly

called CRD (chronic respiratory disease) of chickens and

infectious sinusitis of turkeys. Its symptoms are respir

atory rales, coughing, nasal discharge and frequently in

turkeys, sinusitis. The clinical characteristics are usually

slow to develop, and the disease has a long course. The

economic losses due to down-grading of carcasses, reduced

feed and egg production efficiency and increased medication

costs are additional factors which make this one of the

most serious diseases confronting the poultry industry (Yoder,

1978).

Yoder (1978) listed those antibiotics found to be

active against MG as streptomycin, spiramycin and tylosin.

Siegmund (1973) suggested that tylosin seems to be the most

effective of the antibiotics used against MG and recommended

its use for that purpose.

Thg. research of Barnes, et at. (1961) supports this

view. Under experimental conditions, tylosin was found to

be effective in controlling MG infections. They suggested

that the value of tylosin for the control of CRD under field

conditions was yet to be established. Olesiuk, et at. (1965)

reached a similar conclusion.

Bains (1974) tested tylosin and various other anti

biotics under commercial conditions. Tylosin at all treatment
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levels gave superior economic gain and control of the clinical

signs of CRD. He suggested that a single treatment with

tylosin was more economical than two treatments.

It should be noted that tylosin and spiramycin resistant

strains of MG have developed, as well as those somewhat

resistant to streptomycin and erthromycin (Fahey, 1957;

Domermuth, 1958, 1960; Kiser, et at., 1961; Yoder, et al./.

1961; Kuniyasu, et al., 1974; and Truscott, et al., 1974).

H. TYLOSIN: IN ABSENCE OF KNOWN INFECTION

Card and Means (1959) found that tylosin, when fed at

the level of 20g/ton on a continuous basis, slightly improved

egg production and feed efficiency of layers. With the same

dosage in the feed, Atkinson (1966) found the performance of

turkeys was also slightly improved.

Gard and Means (1959) conducted three separate exper

iments with White Plymouth Rock chicks (1 day to 8 weeks), ,

battery-housed chicks (1 day to 6 weeks) and 44-week-old

White Leghorn hens (for 112 days). The growth and feed effi

ciency of the Plymouth Rocks were significantly increased with

tylosin added to the feed at the 4g/ton level. For the chicks,

slight, but nonsignificant improvements were obtained in feed

efficiency and growth at the 4 or lOg/ton level. In addition,

at 20g/ton, the caged layers had slightly improved percent

hen-day production and feed per dozen eggs.
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Yoder (1978) in reference to tylosin stated, "In many

cases it is doubtful if the small increase in weight gain or

egg production and moderate reduction of carcass condemnation

is sufficient to cover the cost of treatment."

It is beyond the scope of this thesis to consider the

economics of feeding tylosin. Yet, it is within this author's

limitations to determine the extent of tylosin's effectiveness

as a stimulant of layer production and efficiency. It was

with this purpose in mind that the following study was con

ducted.



CHAPTER III

EXPERIMENTAL PROCEDURES

Ao EXPERIMENTAL ANIMALS

Single-Combed White Leghorn chicks were obtained from

a local commercial hatchery. For 20 weeks they were main

tained under identical conditions and fed the same diet at

the,Poultry Research Farm of The University of Tennessee.

They were vaccinated for Marek's disease at the hatchery and

were debeaked and vaccinated at the farm for infectious

'^tonchitis, Newcastle disease (3 doses for Newcastle—bron

chitis at 8 days, 38 days, 16 weeks of age) and fowl pox

(1 dose at 10 weeks). In addition, a coccidiostatic drug was

given for the first 14 weeks. At monthly intervals, a serum

plate test for MG was conducted from randomly selected pullets

from individual growing pens. All of these tests proved

negative.

Two-hundred and eighty of these pullets were chosen at

random for use in this experiment. Just prior to the commence

ment of this study, they were moved to the Poultry Service

Laboratory on the Agricultural Campus of the University.

B. EXPERIMENTAL DESIGN

The experimental design was chosen to determine the

response with and without tylosin. In two environmentally

14
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identical rooms at the Poultry Service Laboratory, 80,

250mm by 450mm cages with individual waterers were set up. .

This consisted of 4 rows of 20 cages each with a double-deck

arrangement. Two birds were randomly assigned to each cage.

The cages were then sectioned into 24 lots with 12 lots at

random placed on each treatment. No culling was done.

C. DIET COMPOSITION

The basal experimental diet was formulated to supply

all the nutritional requirements of the White Leghorn hen.

The composition of this diet is shown on Table I. Tylosin

was the only test variable (0 or 50 grams per ton). The 50

grams of tylosin per ton of feed was within the levels allowed

by the FDA for the feeding of chickens for nonpathological

purposes* (1976 Feed Additive Compendiiim) .

D. METHODS OF DATA COLLECTION

Following a brief adjustment period, the birds were

placed on experimental diets as assigned. Thereafter, eggs

were gathered daily and recorded for each lot (replicate).

Feeding records were also kept on a daily basis.

*FDA does, however, allow 8,000-1,000 grams per ton in
broiler and replacement diets for a short period during MG
outbreaks.
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TABLE I

NONVARIABLES USED IN EXPERIMENTAL DIET

FEEDSTUFF PERCENT IN DIET

Yellow Corn

Soybean Meal, 48.5% Protein

Alfalfa Meal

Defluorinated Rock Phosphate

Ground Limestone

Salt

Manganese Sulfate

Vitamin Mix*

Calculated Analysis

Crude Protein %

Metabolizable Energy Cal/kg.

Calcium %

Phosphorus

Total

.6234

65.425

20.000

5.000

1.750

6.800

0.500

0.025

0.50

16.61

2942.24

3.22

Available

.4075

*Vitamin mix supplied the following amounts per
kilogram of diet; 2,498 lU of Vitamin A; 3000 ICU of
Vitamin D-; 455 mg of riboflavin; 25.00 mg. of niacin;
441 mg. or choline; 4.76 mg. of pantothenic acid and
6.6 mg of Vitamin ^-^2'
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Once a week eggs were gathered by lot for the purpose

of quality testing. This involved determining:

Ao Egg weight using a gram scale

B. Egg shell thickness by specific gravity readings

C. Albumen height using a micrometer

D. Number of blood and meat spots.

Eggs were weighed individually to the nearest tenth of a gram.

When calculating Haugh units, these determinations were con

verted to ounces.

Specific gravity of eggs was determined according to

Shirley's (1973) guidelines. Eggs were submerged into a series

of salt solutions of increasing concentrations. The solution

in which a given egg floated was the specific gravity of that

egg. Table II shows the comparison of specific gravity of

salt solutions for these determinations.

Albumen heights were measured in millimeters for the

purpose of determining break-out quality. Figure I shows the

relationship of this measurement to Haugh units* and the USDA

quality score for 2 ounce eggs.

Meat and blood spots were easily seen on the surface

of the egg. By the use of a clear glass break-out table with

*Specific numeral value assigned and recognized for
the measurements of albumen quality by official inspectors
and graders (Card and Nesheim, 1972).
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TABLE II

SPECIFIC GRAVITY

EGG SPECIFIC

OF SALT

GRAVITY

WATER SOLUTIONS

DETERMINATIONS*

FOR

Specific Gravitv Score

1.068 0

1.072 1

1.076 2

1.080 3

1.084 4

1.088 5

1.092 6

1.096 7

1.100 8

(Sink in 1.100 solution) 9

*Scores used in the Sixteenth Tennessee Random
Sample Laying Test, H. V. Shirley, 1973. Eggs floating in
the various specific gravity solutions are given the
corresponding score except eggs which sink in the 1.100
specific gravity solution are scored 9.
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mirrors to view all sides of the egg; all spots could be

readily detected.

Along with the data described above, records of

mortality were kept. Necropsies were performed at the labora

tory facility. In addition, preliminary and final weights of

the birds were recorded. The duration of the experiment was

4 months.

E. ANALYSIS OF DATA

Data were analyzed by the calculation of means for

the treatments. Student's t-test and the Chi-square test

were used to determine if the means were significantly

different (Sokal and Rohlf, 1969).



CHAPTER IV

RESULTS AND DISCUSSION

A. PRODUCTION PERFORMANCE

When laying hens fed tylosin at the 50g/ton level were

compared with hens on a basal diet without tylosin, no signif

icant differences (P<.05) were detected in production perform

ance (Table III). However, the percent production as

calculated on a hen day basis approached significance (P<.1)

as did daily feed consumption. On the other hand, feed per

egg on a hen day basis and the total body weight gains were

not significant.

Tylosin slightly improved (P<.1) egg production. This

agrees with Card and Means (1958, 1959) and Atkinson (1966)

who found some improvement in production. When compared to

other studies with antibiotics fed at high levels (greater

than 30g/ton) tylosin acted in a similar way, causing a slight

increase in egg production (Elam, et al., 1953; Balloun, 1954;

Eoff, et al., 1962; Potter, et al.. 1963; Yu, et al., 1972).

Differences in daily feed consumption on a gram per hen

basis also approached significance. However, it was the basal

diet that afforded better efficiency. When calculated on a

feed per egg per day unit the differences were nonsignificant

even at the 0.1 level. These results disagree with Gard and

Means (1959) who found feed efficiency was improved in

21
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layers fed tylosin. These findings also differ from previous

studies with other antibiotics (Elam, et al., 1953; Balloun,

1954; Eoff, et at., 1962; Potter, et at., 1963; Yu, et at.,

1972).

The poultry industry is basically interested in

increased efficiency in producing eggs. Although tylosin

did cause a slight increase in egg production, it also

increased feed consxomption. Taking into account the cost

of feeding tylosin as well as the above facts, it could be

questioned whether tylosin's addition for improved production

performance is an economically sound practice (Yoder, 1978).

The fact that hens fed tylosin did not lose weight

supports earlier evidence that it is a nontoxic antibiotic

(Berman, et at., 1960). These findings agree with Brown, et

at. (1953) and Peterson, et at. (1952). Had a toxicity been

present less feed would have been consumed. This would have

caused a smaller gain by the tylosin fed birds, or possibly,

a loss in weight.

Mortality between groups did not differ. Deaths

occurring during the study were not related to the experimental

treatment.

B. EGG QUALITY

The effect of tylosin fed at the 50g/ton level on

egg quality was nonsignificant at P < .05 for all parameters
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(Table IV)= When Haugh units were calculated, eggs from both

groups were scored an 84. This according to USDA grade

standards would mean that birds fed tylosin and those on

the basal diet were producing AA eggs (Scott, et al. , 1976).

Three previous studies on various antibiotics reported

similar results (Berg, et at., 1952; Guenter and Carlson,

1954; Peterson and Lampman, 1952).

The total number of meat spots and blood spots for

both groups did not differ significantly (Table IV). This

finding agrees with Berg, et al., (1952).

C. CONCLUSION

The results of this study indicated that when tylosin

was fed at the level of 50 gram per ton, it did not signifi

cantly effect (P<.05) egg production, feed efficiency or any

of the egg quality characteristics.
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