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INFLUENCE OF ORALLY ADMINISTERED ANTIBIOTICS
ON GROWTH ARD PLASMA LIPID LEVELS OF
GROWING CHICKS

QBJECT:
To determine the influence of orally adminlistered anilibliiloes
on pleasme lipids of growing chicks.

Growing chicks were fed seml-purified diets suppilemsniad with
antiblotics or sulfa drugs in the presence or absance of supplemeatal
cholesterol.

The data indicate that antidbilotics and sulfa drugs Jepiess
plasms cholesterol levels of chicks fel a chelesterolefree dlet wam
they also stimulate growhth, but are without effect In the absence o
such a growth stimulationi. In cholesterol-fed :hicks, sntiblotics
and sulfasuxidine eievated plasma cholesterol snd lipid rhosphowras
levels.

A highly significant positive correlation wes observad bebweez
plasma cholestercl and 1ipid phosphorus levels Por chicks fol elthesr
& cholesterol-free or supplementad dlet.
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INTRODUCTION

Recent studies have demcnstrated an effect of dietury
antibiotics on serum cholestercl levels. Nelsan et al. (9) o~
served that the addition of chlortetracycline t» a2 commer:isl ration
resulted in increased serum cholestsrol and 1iplds in rabbits.
Goldberg and Smith (1), employing a low-fat and s 12.5% cottonseed
oil diet, reported that chlcrtetrssycline resulted in a slight
increase in the plasma cholesterol level ¢f rabbits recelving the
low-fat diet as compared to a decresse in serum and tissue cholestercl
of animals recelving the cot%nseed oil ration.

The. type of carbohyirate fed alsc appeurs t. infiuence the
effect of antibictics and sulfa drugs on serum cholestsr:l levels.
Portman et al. (10) repcrtel that succinylsulfsathiazole did not alter
the serum chclestercl of rats receiving a sucrosz diet, dut elevated
the serum cholestercl levels of rats fed a sharchecontaining diet.
Kritchevsky et al. (5) found elevated chelestersl levels in chicks
fed chclestercl when the diet ciombained gluccse as the carbchydrate
source, but not when sucrose replaceld glucose.

Recently, Howe and Bosshardt (3, U) have shudied the sffest of
oxytetracycline, chlortetracycline anl sucsinylsulfathiazcile on
plasms cholestercl in the mouse. These authors Pound an elevatism
in plasma cholestercl when oxytetracyeline snid eucelnylsuifathiazole
were fed in a diet containing saturated fet. cholester:l and cholic
acid. When an unssturated fu' replaczed the sshuratel fat, cxytetru-
cycline was without effect. Chlortetracyciine under similar «on-
ditions depressed plasms chulestercl. In dle%s without sdded cholesterol,
chlortetracycline praluced Loywered holester:i lsvels ondy in the
presence of highly unsaturated fat such ss 224 liver »il and bad no
effect in the presence <f less highly unsaturatzd fahs such as eorn
oil.

In humen subjects, Samuel sod Steiner (12) rep.rted a hypocho-
lesteremic effect for nemmyein. More recently, Steilner et al. (i3)
have shown that intrumuscularly administered necaycin falied to
influence serum chclesterci levels in sthemsolerctic patients, and
concluded that oral nesomycin depresses semm chclestersl through a
local effect on the gastrointestinal tract. The hypocholesterolemlc
effect of oral neomycin hss been 2srroborated (11) and eviience has
been presented which indirates that the effect 5f nemycin is medisted
by impeiring lipid abscrption (8).

The data to be presented indiczate that plasms ch-iestersl levels
of growing chicks are not influenczed by antibl i :s ex:ept in
situations where they also have a growth-stimwlating effext.



EXPERIMENTAL

Male Hy-Lire chicks were used in two experiments. The chicks
were fed a conmercial diet for one week prior tc receiving the ex-
perimental diets. The experimental pericd was ¢f three weeks'
duration in experiment I and four weeks in experiment II.

The chicks were housed in heated cages having raised wire
floors. The composition of the basal diet used for both experiments
is shown in Table 1; the design of each experiment is indicated in
the tables of results (Tebles 2 end 3).

At the termination of the experimentel periosd, bleod sumples
were cbtained by cardiac puncture using heparin as sn antlcxsgulant.
The blood was centrifuged and the piasma teken for chclestervl, and
in experiment II, for 1ipid phosphorus snalysis. Cholestervl and
J(.igid phosphorus were determined by previcusly described procedures

7).

RESULTS

All the antibiotics fel in experiment I with the exception of
oxytetracysline stimulated growth significantly (Tatle 2); ouytetra~
cycline also stimulated growth, but the differance wus not statie-
tically significant. Ail the treatmenis empleoyed did, however,
significantly depress plasma cholesterci lavels.

In experiment II, peniciliin, nzomy:ln srd sulfasuridine 4id
not influence growth or plasms 1ipii levels of :zhicks fed a cholestercl-
free dlet. In the choiestercli-supplemented groups, however, growth
was depressed by necmywin ard sulfasuxlidine, ard plsesms cholestercl
and 1lipid phosphorus ware elevated by all treatments.

In Figures 1 snd 2 are presentiedl the ralaticaship tetween
Plasma cholestercl and lipid phosphorus cf chicks fed & choiesterci~
free and supplemented dlet, respectively. In beth cases, & highly
signiticant (P < C.0l) corrzlution between these paramehers was
observed, the correlation coeffi:lents being + .68 ard + 0.88 for
the cholesterol-unsupplemented and suppiemented groups, respestively.

DISCUSSION

The results chbtained in the “wy: axperiments for ~hiks fed a
cholestercl-free diet are nct in agreement. Ia esperiment I, snti-
biotics depressed plasma chilesteryl whilz in sxperiment IT they
were ineffective. The response in experimert I car probably be
related to the growth stimulati-n. It hzs been dem-nstrated
previously that low~protein dlets ani smin: sili~3ztizient dlets

i



which depress growth also eievate plasma chciestercl (7). The
growth-stimulating effects ¢f antibictics are generally cnly evident
in animals housed in unclean quarters or suffering from subeclinical
infections (2). The growth stimulation resulting from antibiotic
feeding in experiment I might very well indicate the presence cf
such e mild infection which was absent in experiment II.

The hypercholesterolemic effect of the antibictics and sulfa
drug fed in experiment II is in accord with findings in cholesterol-
fed rabbits (9). The effect of neomycin is in comtrast to its
hypocholesterclemic effect in the human (i12). Further studies are
necessary to galn a bettszr understanding ¢f the mechanism of action
of antibiotics in altering Llo:d 1lipids.

The correlation observed between plasma chclestercl and lipid
phosphorus levels is in accord with a previous report (6). These
data show a much slower increase in the cholestercl:phosphclipid
ratio with increasing plasma cholesterci leveis in chicks fed the
cholesterol=-free diet than in the cholestercl-fed chick. The increase
in lipid phosphorus acccmpanying plasms chole stercl levels can be
interpreted to represent g homeostatic mechanism which the animal
appears capable of maintaining in an endogencus hypersholesterolemis.
However, in an exogenous hyperchclesterclemisa resulting from cheles-
terol feeding, the incresse in cholestarsl lavel is sc great and
rapid that the animal cannct maintain the constancy ¢f the cholesterol:
1ipid phosphorus ratic.
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TABLE 1

Camposition of Basal Diet

Ingredient gn/100 gm diet
Yellow corn meal 34.26
Soybean oil meal 30.84 |
DIl~methionine 0.30

- Corn oil , . 3.06 _
Salt mixturel ' S koo
Vitamin mixture® ; T T oo

Choline C1 S o c.20
Glucose ' o | to 100.00

1 Chick salt mixture, supplied per kg of diet when fed at
the rate of 5.31% of the diet: (in grams) CaC03, 3.0; Ca3(POL)2,
28.0; KoHPOLy 9.0; MgSOL, 1.25; Fe gluconate, 2.24; NaCl, 8.80;
end (in milligrems) ZnSOL.TH20, 60; KI, 40; CuSO4, 20; H3BO3,

9; Co80)y.T7H20, 1; MnSOY, 650.

2 Chick vitemin mix, supplied in mg/kg of diet when fel at
the rate of 0.40% of the diet; thiamine.HCl, 25.0; ribcflavin,
16.0; Ca pentothenate, 20.0; pyridoxine, 6.0; bictin, 0.6;
folic acid, 4.0; p-smincbenzoic acid, 2.0; menadione, 5.0; and
vitamin Bjp, 20 pg; inositol, 100; ascorbic scid, 250; niacin,
150; vitemin A, 10,000 IU; vitamin D3, 1,000 ICU; &~tozopheryl
acetate, 100 mg.
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