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Effects o f  Diethanolatnine (DEA) on Rats Fed Atherogenic Diets.” (24684) 

THOMAS H. CLARKSON AND HUGH B. LOPLANI) (Introduced by (‘atnillo Artoin) 
Vivar i~nz  and I l c p t .  o j biochemistry, Bowman Gray School of Mdic inr ,  Wnkv Foresl C‘olle~c. 

Diethanolamine has been shown to affect 
the lipide composition of the liver, and to be 
incorporated into a phospholipide analogous 
to phosphatidyl-ethanolamine (Artom, et al. 
(1-3)). Clarkson, et a2.(4), and King et al. 
( 5 )  reported that diethanolamine salt of cam- 
phoric acid ester of 4,dimethylbenzyl alcohol 
( Gallogen@) suppressed elevation of choles- 
terol in tissues and serum of cockerels fed 
cholesterol-rich diets. Subsequent studies 
have suggested that DEA is the active moiety 
of this molecule( 6,7). Quite recently, Day- 
ton ( 7 ) ,  using rats on hypercholesterolizing 
diets found that Gallogen@ and DEA both 
depressed liver cholesterol, but increased fur- 
ther the cholesterol level in serum. In the 
present experiments rats were also used, but 
hypercholesterolizing diets contained a high 
proportion of fats with different degrees of un- 
saturation. When a fat low in unsaturated 
fatty acids (hydrogenated coconut oil) was 
fed, DEA reduced significantly liver lipides, 
liver cholesterol, aortic cholesterol, and serum 
cholesterol. However, these effects of DEA 
were not apparent when a more unsaturated 
fat (corn oil) was included in the diet. 

Methods. Male albino rats of Wistar MW- 
2 straint with initial weight 50 to 80 g, were 
placed on hypercholesterolizing diets similar 
to those described by Fillios, et a L ( 8 ) .  The 
exact compostion of diets is presented in Ta- 
ble I. After 4 weeks on experimental diets, 
the rats were anesthetized with ether and 1 ml 
blood sample obtained by cardiac puncture 
for total serum cholesterol. The rats were 
killed by exsanguination after 8 weeks on the 
diets. Livers were removed, weighed, and 
minced immediately under alcohol. Lipides 
were extracted with hot alcohol and alcohol- 
ether, and purified with chloroform (9). On 
aliquots of liver lipides, the weight of the 

*Supported by grants from N. Carolina Heart 
Assn., United Medical Fn., and U. S. Atomic Energy 
Comm. 

t Obtained from Manor Farms, Staatsburg, N. Y. 

chloroform extract (“total lipides”) , total 
cholesterol ( 10) and lipide phosphorus ( 1 1 ) 
were determined. The thoracic aorta was 
removed, cleared of adhering extraneous tis- 
sue, and weighed. After mincing in alcohol, 
the aortas were extracted with alcohol-ether . 
For cholesterol determination on aorta and 
serum, the Abell procedure ( 10) was used. 

Results of our determinations of serum cho- 
lesterol are presented in Table 11. At the end 
of fourth week there were no significant dif- 
ferences between cholesterol levels in sera of 
DEA treated rats and those of corresponding 
controls. At this time, average level of cho- 
lesterol in serum of rats fed corn oil was not 
as high as in rats fed coconut oil. On the 
other hand, it appears that after 8 weeks, 
DEA was quite effective in lowering serum 
cholesterol, when hydrogenated coconut oil 
was the fat component of the diet. There was 
no such effect of DEA when corn oil was fed 
for same length of time. The discrepancy be- 
tween our results and those of Dayton is 
possibly due to differences in level and type 
of fat included in the diet. 

Results of analyses of liver and aorta are 
also shown in Table 11. In both tissues, DEA 
lowered the cholesterol level when the diet 
contained coconut oil, but had no significant 
effect in corn oil-fed groups. In liver, total 
lipides were depressed by administration of 

TABLE I. Composition of Diets. 

Group No. 
Dictary ingredients” r Ir 111 IV 

Hytlrogeiiated coconut oilt (30%) + + - - + +  Corn oil (30 7’ j 
Uicthanolaminc HCI (.05%) - + - +  - -  

* Diets contained, in  addition to substances listed 
above, vitamin free casein, 30% ; sucrose, 21.2% ; 
starch, 21.2%; salt mixture, U. S. P. XII, 4%; 
Alphacel (Nutritional Biochemicals Corp.), 2 % ; 
thiouracil, 0.3% ; cholesterol, 1% ; sodium cholate, 
0.3 % ; and vit supplement (Vit Diet Fortification 
Mixture, complete, Nutritional Biochemicals Corp. j ,  

t Supplied through courtesy of Dr. F. H. Matt- 
son, Procter and Gamble Co., Cincinnati, 0. 

2.2%. 



TABLE 11. Effects of Diet1i:iiiolniiiiiic (DEA) Added to Atherogcnic Diets.* 

-Liver lipides (mg) II,-, 
body cllolcstcrol --- - Phospho- Total 

c; r0"p so. t wt (gj (n1.g); 4 w k  8 w k  Cholcstcrol lipiclesq lipides 

scr l l l , l  cl1olcatcrol 
Rn t Aorta (mg) $ 

I. Coconut oil 181.0 
(2.jj 2 4.i 

I I. Cowlrut oil & 1!)3. i  
DE.1 (25) - + d . 1  

111. Corn oil (24) 2OO,(j 
- + d..) 

ZV. Corn oil 6; 1K. l  
DEA (18) IT 5.4 

- -  

- -  

7.1 
& .(i 

4.5 
& .1 
4.5 
. l  

4.9 
rt .3 

2220.1 
& 17'4.2 

1128.(i 
- + 138.1 

i 3 2.3 
- + 62.2  
i57.0 
- + 50.0 

513.1 * 29.1 
064.4 
- + 17.9 

512.3 
f 57.8 

414.2 
2 42.1 

181.3 
2 3.1 
141.2 
- + 9.1 
145.0 
-e 8.0 
163.2 
2 7.9 

1051.2 
2 35.0 

697.0 
- + 38.1 

980.1 
- + 62.2 

922.0 
- + 66.0 

also appeared to reduce liver phospholipides. 
whereas in rats fed corn oil. the results were 
in the opposite direction. 

The present experiments shed little light on 
the mechanism of the action of DE.4. Inas- 
much as phospholipide synthesis in liver ap- 
pears to be affected by this compound( 1-3). 
i t  seems possible that our results reflect. 
changes in mobilization from the liver, and,'or 
in transport of lipides in plasma. For the 
present, however! any such interpretation 
must be purely speculative. 
Sunznzary. In rats fed hypercholesteroliziny 

diets, DEA significantly reduced liver lipides: 
liver cholesterol. aortic cholesterol. and serum 
cholesterol, when the fat component was hy- 
drogenated coconut oil. There was no effect 
of DE.4 when dietary fat was corn oil. 
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