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Relationship of Dietary Sodium Chloride to Aortic Ruptures in 
Turkeys Induced by Diethylstilbestrol." (30849) 
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I t  has been reported that high dietary levels 
of NaCl did not increase the incidence of 
aortic ruptures in turkeys induced by Beta- 
aminopropionitrile ( 1 ), However, the inci- 
dence of the disease in poults injected with 
diethylstilbestrol (DES) was increased by 
feeding a 37% NaCl diet as compared to a 
control diet containing a recommended level 
of 0.5% NaCl(2). This report is a continu- 
ation of a study to determine the effects of 
dietary NaCl on aortic ruptures in turkeys 
induced by DES by comparing the influence 
of NaC1-free, normal NaC1, and high NaCl 
diets on the disease syndrome. 

Materials and methods. One-day-old Broad- 
Breasted-Bronze male turkeys were started in 
electric brooders and fed a 20% protein com- 
mercial-chick-starter mash. At 4 weeks of 
age, 12 groups of turkeys, each containing 10 
poults, were fed a 19% protein diet contain- 
ing 0.5% NaC1, and 8 groups were fed the 
same diet with 376 NaCl. Beginning at  7% 
weeks of age, all birds were fed a 23% pro- 
tein diet containing 6% added animal fat (3). 
Of the 12 groups previously fed 0.5% NaCl, 
4 were placed on the new diet with no added 
NaC1; a second 4 groups were fed the diet 
with 0.5% NaC1, and the third 4 groups were 
fed the same diet having a NaCl content of 
3%. Four of the groups previously fed the 
19% protein diet with 370 NaCl were 
changed to the 23% protein diet without 
NaCl, and the dietary NaCl content of the 
other 4 groups was maintained at 3%. Each 
group of poults consisted of 10 birds, 8 of 
which were treated weekly with 30' mg of 
DES(2) starting at 6 weeks of age, and 2 of 
which were maintained as untreated controls. 
This experiment was replicated 3 times, and 
the data from all 3 experiments were com- 
bined for this presentation. 

Weighing, bleeding and indirect systolic 
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blood pressure measurements (4) were com- 
menced at  7 weeks of age and continued un- 
til the experiments terminated a t  11 weeks of 
age. Total plasma lipids, cholesterol, and 
calcium were determined ( 5,6,7). 

Results and discussion. Decreasing the 
level of NaCl in the diet reduced mortality 
caused by aortic ruptures. Diminution of 
NaCl from 3% to 0% caused a significant 
reduction in mortality. Reduction of dietary 
NaCl from 0.5% to 0% resulted in a numeri- 
cal, but not a significant decrease in the inci- 
dence of the disease (Table I ) .  

Increasing NaCl in the diet from 0.5% to 
3% at  7% weeks of age significantly in- 
creased the incidence of aortic ruptures. Mor- 
tality rate was the same when 3% NaCl was 
fed from 4 weeks of age to the end of the ex- 
periment (Table I).  The results of these ex- 
periments not only confirmed previous obser- 
vations that the incidence of aortic ruptures 
induced by DES injections is increased by 
elevating dietary NaCl levels (2 ) ,  but also in- 
dicated that mortality rates can be reduced 
by lowering the NaCl content of the diet. 

Injection of plolults with DES caused rela- 
tive hypotension, as has been reported previ- 
ously ( 2). However, dietary NaCl levels had 
no influence on this factor. The indirect sys- 
tolic blood pressure of DES-treated turkeys 
was about 172 mm Hg at 1 1 weeks of age as 
compared to 230 mm Hg for control birds. 
Turkeys treated with DES developed hyper- 
lipemia and hypercholesterolemia (Table I) 
as described previously( 2,8). However, total 
plasma lipid value in the present experiments 
were higher than those repolrted previously 
(2,8), in which methanol extraction was used 
(9) .  A chloroform-methanol extraction meth- 
od( 5)  was found to be more accurate. In ad- 
dition, in the present work i t  was found that 
DES-treated poults alsol developed hypercal- 
cemia. A t  11 weeks of age, treated turkeys 
had plasma calcium levels od 15.5 to 19.5 
mEq per liter of plasma while control turkeys 
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TABLE I. Iiifluerice of DES and Dietary NaCl on Aortic Ruptures, Blood Pressure, and Plasma Com- 
position of Turkeys (Avg of 3 exp). 

Systolic blood 70 dietary Nii('1 

4-7 yi pressure* Total lipid" Total cholesterol" Plasma calcium" 
weeks After 71h % DES/control DES/contrd DES/control DES/control 

age weeks mortality t (mm Hg) (mg/100 ml) (mg/100 ml) (mEcl/l) -- 
.a .o 35" 169/230 13,270/482 1,248/138 15.5/7.5 
.5 .5 41" 172/240 12,820/530 1,016/130 19.5/7.3 
.5 3.0 54" 174/220 12,350/456 1,040/130 19.4/6.8 

3.0 .0 38" 172/230 11,310/600 1,035/139 16.2/7.3 
3.0 3.0 55" 172/230 13,340/620 1,191/139 19.5/7.5 

" At 11 weeks of age. 
t Me:tnu with diff ercnt superscripts are significantly different according to Duiicaii's Multiple Range 

Test. 

had concentrations of 7 to 7.5 mEq per liter. 
Variations in dietary NaCl levels apparently 
had no influence on total plasma lipid, plasma 
cholesterol, or plasma calcium levels induced 
by estrogen treatments. 

The results of this study suggest that 
therapy in vascular disease in some other 
species might include reduction of dietary 
NaCl levels. Some experimental data in rats 
also adds support to this belief because it has 
been shown that in this animal elevated diet- 
ary NaCl may increase lipid deposition in the 
aorta( 10). However, most of the interest in 
the relationship of electrolytes to the devel- 
opment of atherosclerosis pertains to the re- 
lationship of NaCl to hypertension ( 1 1). 

Summary. The incidence of aortic ruptures 
in turkeys induced by injections of DES was 
decreased by reducing dietary NaCl levels 
from 3.0% to 0% or from 0.5% to 0%. The 
incidence of the disease was increased by ele- 
vating dietary NaCl levels from 0.5% to 3% 
or feeding 3% for the entire trial. Hyper- 
lipemia, hypercholesterolemia, and hypercal- 
cemia associated with the disease induced by 
DES injections was not influenced by the 
various levels of NaCl fed. 
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