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CHAPTER I 

INTRODUCTION 

The fact that antibiotics may sometimes stimulate animal growth 

came to light in the late 1940's. It is now well established that 

feeding certain levels of antibiotics will improve gain, feed effi­

ciency and the physical condition of growing calves and fattening 

cattle under many conditions. 

High levels of antibiotics have also been found effective in 

combating the ill effects of stresses, particularly shipping fever, 

and other stresses such as cold, handling, castrating, branding, wean­

ing, dampness, or threats of disease. Antibiotics have also been 

effective in reducing liver condemnation and curbing disease level in 

cattle. The beneficial effect of antibiotics in reducing the inci­

dence of liver abscesses has become more important with the widespread 

use of all-concentrate rations for growing and fattening beef cattle. 

Three main reasons are listed for the advantageous use of high 

concentrate rations: demand for cattle finished at light weight; 

mechanization of large-scale commercial feedlots; and the relative 

cost of nutrients in roughages and concentrates. In areas with abun­

dant supplies of feedgrains, net energy can usually be obtained more 

cheaply from grain than from roughage (Ellis, 1965). 

Observations on cattle fed all-concentrate rations indicate a 



high Incidence of rumen parakeratosis and liver abscesses. The In­

creased incidence of rumen parakeratosis and abscessed livers 

associated with the feeding of all-concentrate rations is not well 

understood. Some reports Indicate that when all-concentrate feeds 

were used, changes In the proportion of end products of fermentation 

as well as changes in the physical properties of the ration have been 

observed. A ruminal acidity resulting from a decreased rumination 

has also been reported (Wise £t̂  ̂ . 1967). 

The Incidence of liver abscesses is of economic importance 

not only In the loss of the sale of the liver but also because the 

abscessed liver condition significantly reduces carcass gain in 

fattening cattle (Powell, 1967). 

The organism most often found as the causative agent of liver 

abscesses has been identified as a bacterium, Spherophorus necrophorus. 

It has been isolated from abscessed livers by Jensen e_t al_, (1947) ; 

Madin (1949); and Calking and Scrivner (1967). 

These bacteria are found in soil and manure, and are probably 

on the skin and mucous membranes of both healthy and diseased cattle. 

The bacteria have almost no ability to penetrate a normal, healthy 

mucous membrane. But, once they gain entrance, they become highly 

pathogenic and cause extensive damage. In order to penetrate the 

mucous membrane of the rumen, there must be an area of inflammation or 

foreign body injury. Jensen £t al. (1954) reproduced liver abscesses 

experimentally in cattle and sheep by intraportal inoculation of viable 

Spherophorus necrophorus. 



The condition of susceptibility of the rumen is also associated 

with all-concentrate feeding, which changes the ruminal environmental 

conditions. Wise £t ̂ . (1967) assumed that a markedly lowered 

rumination resulting from all-concentrate feed consumption might lead 

to a decrease in salivary flow and hence to an upset in the buffering 

system afforded the rumen by this mechanism. A lower pH in the rumen 

ingesta would be a measurable effect of this phenomenon. Such a 

condition could contribute to the ulceration of the ruminal wall and 

allow the entry of the bacteria. 

When a continuous low level of antibiotics are included in 

all-concentrate rations, an increase in gain and feed conversion as 

well as a substantial reduction in the incidence of abscessed livers 

have been found. 

The reason for this study was to determine the effects of 

adding antibiotics to all-concentrate rations. The objectives were 

as follows: 

1. Experiment 1 was designed arid carried out to determine 

the effects of different levels of Oxytetracycline (Terramycin) on 

performance traits and carcass characteristics of steers fed an 

all-concentrate ration. 

2. Experiment 2 was initiated to determine the usefulness of 

the antibiotic Tylosin in controlling liver abscesses in heifers fed 

an all-concentrate ration. 



CHAPTER II 

REVIEW OF LITERATURE 

Antibiotics 

Historical Record 

The history of antibiotics is an account of experiments 

and discoveries which began in the last half of the last century. 

Although our knowledge of antibiosis had its beginning with the work 

of Pasteur, it is only in the period since the renewal of interest in 

penicillin twenty years ago by Florey, Chain and their colleagues in 

Great Britain that the trends of investigation have become clear. The 

lines of research have been more clearly drawn since the broad spectrum 

antibiotics were discovered. 

The addition of antibiotics to animal feeds has been 

commonly accepted since the successful studies in the 1950's. Now, 

the tetracyclines, penicillin, and to a lesser extent, other anti­

biotics, are routinely used as growth stimulants and in stress feeds 

for ruminants. 

Role of Antibiotics 

The role of antibiotics in dealing with particular bio­

logical problems has long been established, A direct application of 

effective research results at a commercial level has increased pro­

duction and quality in the beef cattle industry. Bryson (1962) in his 



Survey of Biological Progress cites three significant practical uses 

of antibiotics: treatment or prevention of diseases; delay or 

elimination of spoilage and contamination; and, enhancement of the 

growth and productivity of domestic and commercially Important animals. 

When favorable conditions allow, antibiotics are used to prevent rather 

than to cure disease. 

The use of antibiotics in the raising of poultry and livestock 

is today a routine procedure. In a study by Essig and Williams (1962) 

there appeared to be an economic benefit in that for each dollar spent 

for antibiotics an increase in gain valued at about two dollars was 

returned. 

Mode of Action 

It is not known exactly how antibiotics work in the ruminal 

tract. Various theories, studies and experiments have suggested 

different modes of action. Among these are: 1) inhibition of bacteria 

in the intestinal tract, thereby causing the animal to utilize the 

feed more efficiently; 2) inhibition of organisms in the body which 

produce toxic wastes; and, 3) reports that some antibiotics have been 

used to correct deficiencies of vitamin B _ and to lower the vitamin 

requirement. 

Kunkel e£ al^. (1959) reported a possible correlation between 

the addition of certain chemical substances (antibiotics and estrogens) 

affecting microbial activity or animal gain and the weight of reticu-

loruminal tissue, length and density of ruminal papillae. That the 
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development of the ruminal epithelial structure is an adaptive 

mechanism, stimulated by products of intraruminal fermentation, is 

strongly supported by Warner et̂  al. (1956); Brownless (1956); Flatt 

£^ al. (1958); and Sander et_ ̂ . (1959). 

Beeson et_ ̂ . (1962) stated that the "key" to increased feed 

conversion and performance of ruminants and the control of the final 

product lies in the degree to which rumen is the main step towards 

greater production performance and improved carcass quality. 

Kunkel e£ ̂ . (1962) referring to the possible correlation 

existing between ruminal characteristics and rate of gain, raises 

the question as to the basis of the correlation. A correlation could 

be the result of: 1) a diversity in chemical activities of rumen 

microorganisms that causes both animal growth and ruminal develop­

ment to be correlated, but not independently affected; 2) improved 

growth from physiological advantages facilitated by ruminal development; 

3) a direct reflection of general body growth in ruminal development; 

or 4) a combination of such factors. 

All-Concentrate Rations 

Historical Record 

"No-roughage rations are for the birds, not for cattle" said 

Dr. W. M. Beeson before the 1968 Mississippi Feed and Grain Association 

meeting. He recommended a minimum of 10 percent of dry roughage to be 

kept in the ration in feedlot finishing rations, even in the final 

stages of finishing. This idea of the roughness factor being indis­

pensable in the ruminant ration has opposed the no-roughage concept 



for more than 90 years. This term is defined today as the physical 

stimulation or scouring of the rumen lining giving a beneficial effect 

on the performance of ruminants. Beeson (1962) felt that finely 

ground feeds depressed gain and feed conversion. 

Although the importance of all-concentrate rations has been 

stressed only since the last decade, its historical record goes back 

to the 19th century. 

According to Beach (1906), in 1874 Linus W, Miller of New York 

reported that for several years he had successfully maintained a herd 

of dairy cows, while dry in winter, for a period of about eight weeks, 

by giving each animal as its sole feed not above three quarts of finely 

ground com meal daily. This system of feeding excited much discussion 

in the agricultural press at the time, but the practice never became 

more general, and the subject was almost forgotten. Beach himself 

reported a study made on a no-roughage ration with two dry cows being 

fed commeal exclusively for 130 days without any deleterious effects. 

McCandish (1923); Huffman (1928); and Betchel et al. (1926) 

attempted to raise calves and heifers on roughage-free diets with 

certain success; however, when the diet was prolonged the animal died 

or had to be fed hay for recovery. These workers concluded that the 

difficulty was perhaps due to a lack of bulk or roughage in the ration, 

or to deficiency of vitamins and minerals. Since the animal could 

recover only with the addition of roughage to the diet, the researchers 

believed that there was an unknown factor contained in roughage. 

I ji 
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Meade and Reagan (1931), by adding cod liver oil and alfalfa 

ash to a basal ration, were able to observe the normal growth of calves 

to 19 months of age. They considered that previous workers and re­

search had failed because of an inadequate balance of vitamins and 

minerals. Not until the early 1960's did the no-roughage concept 

appear as a possible solution for increasing production performance 

in livestock. Feed efficiency and rate of gain had to be improved in 

order to maintain the competitive position of beef. 

Supplementing All-Concentrate Rations: Previous Work 

Extensive researcii has been done since the early 1960's. 

Wise elt al. (1962) and Ellis (1965) have published summaries of this 

work. Studies of roughage vs. high-concentrate rations and all-

concentrates varying in sources and levels of protein, grains, 

additives, etc., has been the general trend of later research. 

Summarizing the results of 27 trials involving approximately 

3,300 cattle, Ellis (1965) reported the following figures for average 

daily gain, average daily feed intake and feed efficiency, respectively: 

all-concentrate - 2.64 lb., 19.07 lb., and 7.24; part-roughage - 2.53 

lb., 22.35 lb., and 8.82. The general pattern of results indicates 

no significant difference for rate of gain or carcass characteristics; 

however feed consumption was markedly lower in the all-concentrate 

rations, and less feed per unit was required when roughage was excluded. 

Several workers have reported that the main advantage of 

all-concentrates over roughages is that less feed per pound of gain 

is required when cattle are fed all-concentrate rations, (Davis et al. 
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(1963); Durham et a l . (1963); Thrasher jet _al. (1964); and Keith (1965). 

Cost of gain can be reduced by about 14 percent when al l -concentrates 

are used (Thrasher eit a l . , 1964; Keith, 1965). Also, feed conversions 

are reported to be from 20 to 22 percent be t t e r than feed conversions 

of those on conventional ra t ions , as shown in studies made by Davis 

et̂  a l . (1963); Thrasher et a l . (1964); and Wise et_ a l . (1965). 

Techniques in All-Concentrate Feeding 

Although the concept of al l-concentrates was basical ly the 

same for a l l research workers, new techniques and var ia t ions have been 

introduced at different agr icul tura l s t a t i ons . Wise et ^ . (1961) 

indicated that a gradual t rans i t ion of roughage to al l -concentrate 

should be made to avoid complications in the adjustment. However, 

Durham et_ a l . (1963) used a method by which he s tar ted the c a t t l e 

immediately on the al l -concentrate ra t ion . This method has been quite 

successful. Albin and Zinn (1967) reported similar l ive weight gains 

and efficiency of feed u t i l i z a t i on rates when three methods of s t a r t ­

ing ca t t l e on an al l -concentrate rat ion were evaluated. 

E l l i s (1965) concluded that a l l -concentrate rat ions should 

be self-fed if best resu l t s were to be obtained. I t appears to be 

extremely important to have fresh feed available for the ca t t l e at 

a l l times. Cattle can be s ta r ted by hand feeding to l imi t consumption 

for the f i r s t two or three days in order to prevent the occurrence 

of b loa t . 

Wise et̂  al_. (1967) indicated that when roughage is deleted 
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from a ruminant ration, several of the required nutrients are de­

creased and certain "physiological factors" may be removed. He 

suggested that in most instances vitamin A must be added back to 

restore sufficiency, and also, that the decreased rumination observ­

ed in cattle fed all-concentrate rations could interfere with 

synthesis of vitamin B. However, Davis et_ ̂ . (1963) observed no 

advantages for rations containing 2,500 lU of vitamin A per pound of 

feed when compared to 500 lU per pound. Thrasher eit al. (1964) 

reported that addition of four vitamins of the B complex gave no 

beneficial response. 

Liver Abscesses; Previous Work 

A high incidence of rumen parakeratosis, abomasal ulcers, 

ki(iney lesions, and most important, abscessed livers when working with 

high-energy rations has been reported by "Matsushima et al^. (1954); 

Durham et al, (1963); Nicholson and Cunningham (1961); Roberts (1964); 

and Harvey et al. (1968). Smith (1944) and Jensen et al. (1954) re­

ported that ruminal lesions and liver abscesses in cattle appeared to 

be highly associated. However, Wiesner et̂  ̂ . (1966) reported that 

although macroscopic examinations of the rimien showed that riamenitis 

is common among intensively fed cattle, no correlation could be found 

between incidence of liver abscesses and rumen lesions. 

Durham et ̂ . (1963) found that over 68 percent of the cattle 

fattened on an all-concentrate ration had abscessed livers compared 

to 3 percent for the control (silage) group. McGinty (1963) reported 
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