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CHAPTSE I 

ZHTBODUCTIOM 

Intttrnal parMites are one of the aajor concerns In 

the production of svine today. The United States Department 

of Agriculture (1954) estimated that the annual loss to the 

swine industry from internal parasites was $276,726,000. 

These dollar losses represent an amount equal to $3.00 per 

pig on each farm. 

Seweral anthelmintics hawe been used by swine 

growers. The most widely used anthelmintic has been sodium 

fluoride which is administered to the swine in a special 

mixture of feed. Also, piperasine has been used in a mix 

ture of feed or by mixing with drinking water. Phenothia-

xine is sometimes used and administered to the swine in 

capsules. Another compound that is used is wormseed oil 

(oil of chenopodium), which is given to swine in liquid doses. 

All of these anthelmintics with the exception of 

piperaxine and phenothiaaine act only on the intestinal 

roundworm or ascarid, Piperazine and phenothiazine act on 

ascarids and nodular worms. 

Recently hygromycin B, a new antibiotic, has been 

placed on the market. This antibiotic has been reported to 

act as an anthelmintic for swine and to control ascarids, 
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nodular voras and wltlpuoras. Thin antibiotic also has boon 

roported to atlaulato frovtb In swlno. 

In tho South, and particularly in Tonnesseo, sost 

svino aro fod to aarket weight with a supploaont and corn 

free choice. This ezperiaent too conducted to evaluate 

hygroaycin B as an anthelaintic and as a growth stiaulant 

for swlno when fod with a supplmont and corn fed free 

olM9ice. 



CHAPTER II 

LITERATURE REVIEW 

According to CSoldsby and Todd (1936a), an effective 

anthelalntlc nuet be non-toxic when fed continuously, pala 

table, effective against all species of Internal parasites, 

and capable of reducing the reproductive capacity of the 

eorai species. To this list fron the producer's standpoint, 

ease of adalnlstratlon should be added. The anthelalntlcs 

which have been used previous to hygronycln B were not effec 

tive anthelalntlcs when evaluated by Goldsby and Todd'a 

specifications. 

Sodlua fluoride has been the aost generally used 

treatiMnt for the Internal parasites of swine. However, 

according to the United States Departaent of Agriculture 

(1932), sodlua fluoride Is poisonous. Is effective only 

against ascarlds, aust be used In a special alxture of feed 

and, further, the treataent should be repeated for good 

results. 

Shelton and Crlsler (1933) reported that phenothla-

zlne Is effective against nodular woras In their adult stage, 

but coapllcatlons such as teaporary blindness, swelling and 

abnoraalltles of the skin aay occur. 

Woraseed oil Is effective against ascarlds but the 

swine aust be fasted for eighteen to twenty-four hours 
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before treatnent and auat not be fed or watered until three 

or four hours thereafter, according to the United States 

Departaent of Agriculture (1952). 

The new antibiotic hygronycin B, aeets Qoldsby and 

Todd*s specifications for an effective anthelnlntlc, with 

the exception of being effective against all Internal para 

sites of swine, Qoldsby and Todd (1956) reported that hygro 

nycin B had a practical effect against lung woms, whlpwoms, 

strongylolds and possibly ascarlds In swine when fed In a 

conplete ration on dry lots. Again Qoldsby and Todd (1957) 

reported that hygronycin B, when fed In a conplete feed to 

stunted and heavily parasitized pigs on dry lot, was an 

effective anthelnlntlc against lung woms, whlpwoms, and 

possibly the ascarlds. Ova produced by all of these species 

showed narked reduction after fourteen days, 

Teague and Rutledge (1957) reported that the reduc 

tion In the nunber of ascarld and nodular worn ova would 

Indicate that hygronycin B was effective In the ellnlnatlon 

of these Internal parasites of swine when pigs were fed a 

conplete ration either on pasture or dry lot. Teague et al, 

(1958) In another ezperlnent reported that hygronycin B 

when added to a conplete feed was effective In reducing the 

Infestation of ascarlds, nodular and whlpwoms In pigs on 

dry lot. 

Llndqulst (1958!^ reported that the reconnended level 
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of hygromycln B fod In coBpleto foods to flvo pigs did not 

proTont tho occurrence of tbe oigratory phase of ascarids; 

hoveverf the oors load decreased as the pigs Increased In 

age and growth. Worn load of pigs fed unaedlcated feeds on 

the saae pastures In previous years also decreased with the 

Increasing age and growth of pigs. 

Conrad and Booson (1958a) reported that hygrosycln B 

fed In a cosplete food offectlvely controlled roundworas 

with pigs on pastiire. Later Conrad and Beoson (1958b) re 

ported that hygrosycln B effectively not only controlled 

roundworas» but also nodular woras and whlpworas when fed In 

a coaplete ration to pigs on dry lot. 

The foregoing literature agrees that hygrosycln B Is 

an effective anthelalntlc for swine when Incorporated In a 

coaplete ration. However, the literature which follows does 

not agree as to the effectiveness of hygrosycln B as a 

growth stlaulant. 

Means^ijU. (1956a) reported that swine In dry lot 

fed 13,000,000 units of hygrosycln B per ton of coaplete 

feed during the finishing period gained 11 per cent faster 

and required 3 per cent less feed per pound of gain than 

pigs fed the basal ration. The Increase la rate of gain was 

statistically highly significant. 

Teague and Rutledge (1957) reported no difference In 

average dally gains and average dally feed Intake between 
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pigs fed hygrosycln B and the control lots when pigs were 

fed cosplete feed either on dry lot or on pasture. 

Teague et al. (1958) reported that the feeding of 

hygrosycin B resulted in increased rate and efficiency of 

gain during the period froa weaning to a weight of 120 

pounds. Pigs which received hygroaycin B gained slower than 

the controls during the period froa 120 pounds to aarket 

weight. These pigs were fed a coaplete ration and were on 

dry lot. 

Boefer and Lueeke (1958) reported that hygroaycin B 

fed in a coaplete feed did not have a growth stiaulating 

effect on wora-free pigs. They suggest that the effect of 

this antibiotic on growth is apparently associated with its 

anthelaintic properties. 

Lindquist (1958) found that the wora load in pigs 

was reduced as the age and growth of the pigs increased. 

However, when pigs were fed hygroaycin B In a coaplete feed, 

they showed an advantage in weight gain over two infested 

lots of pigs which did not receive hygroaycin B. The pigs 

were taken froa sows at two to three days of age and raised 

in screen cages until they were placed in dry lots at the 

beginning of the sxperiaent. 

Conrad and Beeson (1958a) concluded that although 

worms were controlled, feeding hygroaycin B in a coaplete 

feed for 108 days to wormed pigs and non-woraed pigs failed 
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to laprove gains on dry lot. In the non-eoraod group hygro-

■ycin B depressed daily gains 8 per cent and reduced the 

feed intake 3.3 per cent. During the first forty-nine days 

of the experiaent, hygroaycin B had no effect on gains when 

fed to non-woraed pigs but increased gains 9 per cent when 

fed to woraed pigs. During the second fifty-nine days of 

the ezperiaent, hygroaycin B fed to non-woraed pigs signifi 

cantly depressed gains« reduced feed intake and aore feed 

was needed per hundred pounds of gain as coapared to control 

pigs. In another experiaent, Conrad and Beeson (1958b) 

found that non-woraed control pigs and hygroaycin B fed pigs 

aade siailar gains, but the woraed control pigs gained 

7.9 per cent faster than woraed pigs fed hygroaycin B. Pigs 

were fed a cmiplete ration on pasture. 

Many feed additives aay be suitable for use in feeds 

as growth stiaulants, anthelaintics, etc.; but to be of any 

value to the aniaals they aust be palatable. 

Means et al. (1956b) found that the total feed con-

suaption was not affected when 13,000,000 or 26,000,000 

units of hygroaycin B per ton of coaplete feed was fed to 

swine. Means elb al. (1958a) further reported that experi-

aental data indicate that the addition of hygroaycin B at 

the recoaaended level in a coaplete feed does not adversely 

affect the palatability of pig starters when fed to pigs in 

dry lot. 
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Tto value of liygroaycin B iriMn used in combination 

vith other antibiotics in complete feeds has not been 

previously proven. Hovever, Means et la. (ISSSb) reported 

that hygromycin B or vancomycin when added to a svine ration 

did not adversely affect the palatability, but more study 

was needed to determine the palatability of the combination 

of vancomycin and hygromycin B in complete svine rations. 

Hoefer wad I^ecke (1958) reported that the combina 

tion of hygromycin B and aureomycin did not Increase daily 

gains as much as aureomycin alone when fed in a complete feed 

to pigs on dry lot. 

A flwarch of the literature shows that hygromycin B 

has been used only as an additive in complete feeds. In the 

State of Tennessee many farmers feed their svine corn and 

supplement free choice. This experiment was planned to 

determine the effectiveness of hygromycin B as an anthelmin-

tic for svine and as a growth stimulant when added only to 

the supplement using corn and supplement free choice. 

i.s 'f. c iva, '' i 

,! 1 1 M I. ' I'.'i, 1 I, ; - .'iili i . , I ' : I, : . 1 .1 

1 ,1 ..1 - f■':t : ■ • • ' ■ 

■ ■ I '. . -' .i;- ' 



CHAPTER XII 

BXPERIIIENTAL PROCEDURE 

forty-eight Duroc and Haapshlre veaaling pigs eere 

allotted to twelve lots on the basis of weight, breed, and 

sex. Two lots were randonly assigned to each of the follow 

ing treataents: 

1. Suppleaent and corn fed free choice to pigs that 

were woraed with sodiua fluoride prior to exper-

iaent. 

2. Suppleaent plus seventy-two graas aureoaycin per 

ton of aix and corn fed free choice to pigs that 

were woraed with sodiua fluoride prior to exper-

iaent. 

3. Supplwsent plus 24,000,000 units hygroaycin B 

per ton of aix and corn fed free choice to pigs 

that were woraed with sodiua fluoride prior to 

experiaent. 

4. Suppleaent and corn fed free choice. 

5. Suppleaent plus 72 graas aureoaycin per ton of 

aix and corn fed free choice. 

6. Suppleaent plus 24,000,000 units hygroaycin B 

per ton of aix and corn fed free choice. 

Coaposition of the Basal suppleaent is presented in 

Table I. 



10 

TABUI I 

COMPOSITION Oy CONTROL SUPPyEMENT 

Ingredient Poundg 

Soybean oil eeal 513 

Meat and bone aeal 200 

17 per cent dehydrated 
alfalfa aeal 150 

Dioalclua phosphate 100 

Salt 25 

Trace Mineral 5 

B vltaaln 8upplenent«^ 3 

B^2 suppleaent^ 1 
Brevers yeast 1 

Approslsate protein 36% 

"Contains 2 gs, riboflavin, 4 ga. pantothenic acid, 
9 ga. niacin, 10 ga. choline chloride per lb. 

'''Contains 9 ag. ̂ 118810 Bx2 lb. 
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The plge vere etarted on experlawnt at an average 

weight of 54.3 pounds and were fed until they reached 

appz>oxiaately 200 pounds. Each pig was reaoved froa its lot 

on the first weigh day after it reached 200 pounds. When 

three pigs in a lot had been reaoved, the fourth pig was 

also reaoved which concluded that experiaental lot. Pigs 

were weighed at two-week intervals. All feed was weighed 

and recorded at two-week intervals to correspond with pig 

weigh dates. 

Pigs were sprayed for lice at the beginning of the 

experiaent and again approxiaately at the middle of the ex-

periaent with a solution of four pounds of DOT in fifty 

gallons of water. 

Paces saaples were taken froa each lot three times 

(January 18, Pebruary 15 and Pebruary 28). These saaples 

were placed in air tight plastic bags, tagged, and placed 

under refrigeration. Worm egg counts of ascarids, whipworms 

and nodular worms were determined at the completion of the 

experiaent. To determine the egg counts, a flask with 

etched markings at fifty-six and sixty co was filled with 

0.1 H NaOH to the fifty-six cc mark. Peces from a sample 

was then added to the NaOH in the flask to bring the level 

of the fluid up to the sixty cc mark. Several glass beads 

were added to the solution and the flMk was stoppered with 

a rubber stopper. The solution was then shaken until the 
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feceu mw thoroughly suspended. At this tlae 0.075 cc vss 

quickly withdrawn fros the flask by pipette and placed on a 

three by two inch slide. The slide was then covered with a 

cover slip and the ova were counted. The nuabers of ova 

counted were multiplied by 200 to obtain the number of ova 

per gram of feces. 

When the pigs were slaughtered at a local packing 

house the intestines, as they came off the processing line, 

were tagged and stored in a cooler at approximately forty 

degrees temperature. Two days later the contents of the in 

testines were washed and screened and the ascarids were 

removed and counted. 



CHAPTSR IT 

RESULTS AMD DISCUSSION 

Anthelmlntlc 

The number of aecarids that ivere recovered from tvo 

pigs in each of the soraed sad non-soraed lots are presented 

in Table II Mid Figure 1. Chily one ascarid vas found in an 

eaaaination of intestines of two pigs each from the four lots 

which were fed hygroaycin B. Although wora counts in all 

lots were low» pigs fed a aureoaycin or no antibiotic were 

relatively higher in wora counts than the pigs that were fed 

hygroaycin B. These results confirm the reports of the 

workers that hygroaycin B will reduce the infestation of 

ascarids in swine* 

The number of wora eggs per gram of feces are pre-* 

sented in Table III. Wora egg counts indicate that hygro 

aycin B will control the infestation of ascarids, nodular 

and whlpvoras. The wora egg counts* for pigs that were not 

woraed prior to the ezperiaent* were much higher in the lots 

that were fed the control and aureoaycin rations than the 

lots that were fed the hygroaycin B ration. The wora egg 

counts obtained in this experiment are in agreement with 

those obtained by Goldsby and Todd (1957) who have reported 

that hygroaycin B controlled wora egg counts of ascarids, 

nodular worms and whipvoras. 
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Pigs worawd prior to treatment 

I I Pigs not sormed prior to treatment 

14 

12 

10 

9 8 
•H 

o 6 

A H H 

C Pigs fed control ration 

A Pigs fed control ration plus aurecMiyGln 

H Pigs fed control ration plus hygromycln B 

Figure 1* Ascarlds recovered from Intestines at 
time of slaughter. 
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SodluB fluoride will reduce the egg counts of 

ascarlds, nodulsr end whlpworss as shown by the data ob 

tained fros the results of this experi»ent. In all lots 

that were woraed prior to the experisent with sodium 

fluoride, there were very few worm eggs found (Table III). 

The wora load in all lots was very low. A possible 

answer may be because the pigs were raised under very good 

sanitary conditions from birth until the experiment was 

cmnpleted. 

Gains 

The differences in average daily gains aw>ng treat 

ments were not significant. These differences are found in 

Table 17. The average daily gains obtained in this experi-

Mnt are in agreement with those reported by Conrad and 

Besson (1958) and Hoefer and Luecke (1958). Conrad and 

Beeson (1958) have also reported that there was no differ 

ence between pigs fed hygromycin B and pigs fed a control 

ration from starting weight to 120 pounds; however average 

daily gains were depressed between the weights of 120 pounds 

to 200 pounds. Results obtained by Teague^al. (1958) are 

in agreement with the results reported by Conrad and Beeson 

(1958) from weights of 120 pounds to 200 pounds, but they 

reported that average daily gains were increased from start 

ing weight to 120 pounds. 
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All lots of pigs in this szperiMnt mmdm good gains 

during the entire experisent. except during one tso-veek 

period in February, when the weather was extresely cold. 

Feed Conversion and Feed Consusption 

The differences in feed conversion asong treatments 

(Table IV), were not significant. There was a wastage of 

feed in all lots causing a higher feed conversion figure 

than would be expected. There were no differences among 

treatments in total feed consumption (Table IV). These re 

sults are in agreement with those of Teague and Kutledge 

(1957); however, Conrad and Beeson (1958ab) reported that, 

in six of eight comparisons, feeding hygromycin B reduced 

feed intake. 
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Forty-eight Haapshire and Duroc weanling pigs were 

alotted to twelve lots of four pigs each and fed in concrete 

pens frcNi a weight of approxiaately fifty to 200 pounds. 

Six treataents were used with two replicates per treataent. 

All pigs were fed corn and suppleaent free choice. The 

treataents were: I and IV control suppleaent, 11 and V con 

trol suppleaent plus seventy-two graas auretmycin per ton of 

suppleaent, and 111 and VI control suppleaent plus 24,000,000 

units of hygroaycin B per ton of supplmuint. To perait a 

aore reliable coaparison of the anthelaintic and growth 

stiaulant properties, pigs on treataents 1, 11 and 111 were 

woraed with sodiua fluoride prior to the experiaent and pigs 

on treataents IV, V and VI were not woraed. 

Aureoaycin or hygroaycin B had no significant effect 

on rate of gain. There was no significant differences in 

average daily gains or feed conversion between treataents or 

replications within treataents. 

The data obtained froa the wora counts at tiae of 

slaughter indicate that hygroaycin B has an anthelaintic 

effect on swine ascarids. The data obtained froa wora egg 

counts indicate that hygroaycin B has an anthelaintic effect 

on swine ascarids, nodular and whipvoras. In this 
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experiment BOdiuai fluoride was an effective anthelmintic on 

ewine aacarids, nodular and whipeorms. 
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