
were added to give net final concentra- 
tions of 40 and 150 rng. per liter. In  the 
case of the blank, the solution was di- 
luted with the proper amount of water. 
The  aliquots of the resulting systems 
were then treated with 84% sulfuric 
acid in the manner described. At both 
levels the average percentage recovery 
amounted to approximately 96%. 
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Trimethylhexadecyl ammonium stearate labeled with carbon-1 4 in the one position of the 
hexadec:yl chain has been administered to rats orally, as a diet ingredient, and by injec- 
tion intraperitoneally. This compound is  highly insoluble in water and, therefore, ap- 
peared iunlikely to be absorbed from the intestinal tract or metabolized by the body, when 
given by injection. However, the compound was absorbed from the intestinal tract of both 
species ‘to a small extent, and the absorbed fraction was rapidly metabolized and ex- 
creted bly way of the gastrointestinal tract, urine, and respiratory carbon dioxide. Ab- 
sorption of the compound appeared to be higher in the chick, but concentration of the 
label in the tissues was similar in both species. 

ANY CHEMICAL COMPOUNDS, which M stimulate animal growth in con- 
trolled amounts, arv toxic in large doses. 
T o  evaluate the biological effects of such 
compounds, feeding as well as metabo- 
lism experiments r u s t  be conducted to 
demonstrate the growth-stimulating ef- 
fect a t  various levels of intake and to de- 
termine the ability of the animal to 
metabolize and excrete the compound, 
if it is absorbed, before it accumulates in 
the tissues to levels which could be toxic 
either to the animals involved or, indi- 
rectly, to man. 

In  these experiments, trimethylhexa- 
de~yl- l -C’~-ammonium stearate, which 
has chick and swine growth-stimulating 
activity (7-3), was administered orally 
or by injection to rats and chicks and 
the distribution of the radioactivity in 
the tissues and excreta was determined. 

Materials and Methods 

Experiments with Rats. I n  experi- 
ment I (Table I), 5130 mg. of C14-labeled 
trimethylalkyl ammonium stearate [Ar- 
quad stearate (Dyiafac), Armour and 
Co.] was thoroughly mixed with each 
kilogram of a balanced synthetic diet. 
The diet contained sucrose, casein, and 
corn oil as sources of carbohydrate, pro- 
tein, and fat, respectively. Two wean- 
ling male albino rats of the Sprague 
Dawley strain were fed on the above diet 
for periods of 22 and 25 days. The feces 

and urine were collected over the whole 
period and the respiratory carbon diox- 
ide for the last 48 hours. At the end of 
the feeding period, the rats were killed 
with ether, the livers and intestines were 
separated from the carcasses, and the in- 
testinal contents were added to the feces. 

The radioactivity was measured by 
burning each sample with Van Slyke 
combustion liquid and collecting the car- 
bon dioxide in an  ionization chamber. 
The counts were made on a vibrating 
reed electrometer. 

In  experiment I1 (Tables I1 and 111), 
the labeled Arquad stearate was in- 
jected. Preliminary experiments showed 
that Arquad stearate was much more 
readily absorbed when given intraperi- 
toneally than when administered subcu- 
taneously. Two male albino rats weigh- 
ing 124 and 126 grams were injected in- 
traperitoneally with ? mg. of Arquad 
stearate suspended in 1.0 ml. of water. 
The  rats were immediately placed in all- 
glass metabolism cages for ? days. The 
respiratory carbon dioxide from rat I was 
collected in 12-hour fractions and the 
urine from rat I1 in 24-hour fractions. At 
the end of the seventh day, the rats were 
killed with ether, and the radioactivity 
was determined on the feces, urine, re- 
spiratory carbon dioxide, carcass, and 
liver. 

In  experiment I11 (Table IV), three 
male albino rats were fed CI4-labeled 
Arquad stearate a t  the level of 500 mg. 

per kg. of a synthetic diet for 7 days. 
The -4rquad stearate \vas then withheld 
from the diet. One rat was killed a t  0 
hour. one after 48 hours, and one after 96 
hours from withholding the compound ; 
their carcasses were assayed for radioac- 
tivity. 

Experiments with Chicks. TMO 1- 
day-old Columbian crossed with S e w  
Hampshire chicks were given a nutrition- 
ally adequate corn-soybean meal diet 
for 5 Meeks. At this point. 200 mg. of 
CI4-Arquad stearate were mixed with 
each kilogram of the diet. The chicks 
were placed in individual wire-bottomed 
cages in a ventilated hood. Food and 
water were provided ad lzbitum. The  
feces and urine of each chick were col- 
lected together for the first 4 days on the 
C14-Arquad stearate diet. O n  the fifth 
day, both chicks were operated on to ob- 
tain a sample of urine uncontaminated 
with feces (4). This was accomplished 
on one chick. At the end of the seventh 
day on the C’4-Arquad stearate diet 
the chicks were sacrificed, feathered, and 
washed. The abdomen was split open 
by a midline incision and the liver and 
the gastrointestinal tract were removed, 
washed, and frozen. The radioactivity 
of the carcass and the organs examined 
was determined as before. 

Results and Discussion 

Table I shows the distribution of the 
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Table 1. Fate of Orally Adminis- 
tered C14-Arquad Stearate 

(500 mg. per kg. diet) 
Rat I R o t / /  Average 

Initial wt.: g. 36.6 40.5 
Final wt., g. 99.0 127.0 
Experimen- 

tal period, 

Feed intake, 

Arquad in- 

intake, 

days 22 25 

8. 116.00 161.00 

take, mg. 58,OO 80.50 

w. 26.216 36.225 

RECOVERY, % 
Feces 94 33 93.97 94.15 
Urine 4.27 3.37 3.82 
Carcass 0.33 0.28 0.30 
Liver 0 . 0 9  0.06 0 . 0 8  
Gut 0.07 0.02 0.04 
CO,. 0.9' 0.75 0.86 

Table 111. Excretion of C14-Arquad 
Stearate 

Radio- 
Period, activity, Recovery, 

CARBON DIOXIDE (Rat I).. 
Hours PC. % 

0-12 0,0073 0.230 
12-24 0,0040 0.126 
24-36 0,0035 0.110 
36-48 0 0040 0 126 
48-60 0 0026 0 082 

Total 0 0214 0 674 

URINE (Rat 1 1 ) ~  
0-24 0 7462 23 54 
24-48 0 1891 5 96 
48-72 0 1061 3 35 
72-96 0 0610 1 92 
96-120 0 0363 1 l i  

__ ____ 

120-144 0 0301 0 9j 
144-168 0 0403 1 2- 

~ 

Total 1.2091 38.14 
~~~ 

Total 100.06 98.45 99.25 a Specific activity of BaCOa too loiv to 

Fractionally collected every 12 hours 

c Fractionally collected every 24 hours 

count from third day on. 

during 7-day experiment. 

Table 11. Fate of Intraperitoneally during 7-day experiment. 
Injected C14-Arquad Stearate 

(3.17 pc.) 
pc. C'1 Recovery, % 

Rat I Rat I /  Rat I Rof I f  
Feces 1.5400 1.5785 48.58 49.79 
Urine 1,1140 1 2091 35.14 38.14 
COY 0.0204 0.0581 0.64 1.83 
Liver 0,0108 0 0219 0.34 0.69 
Car- 

cass 0.3836a 0.3789 12.104 11.95 
. . . 0.0243 , , , 0.77 Gut 

Total 3.0688 3.2708 96.80 103.17 
-~~~ 

a For Rat I this figure represents carcass 
plus gut. 

radioactivity in the tissues and excreta of 
the rats following oral administration of 
C"-labeled .4rquad stearate. The  ap- 
parent absorption of the compound was 
slight, 94% of the radioactivity being re- 
covered in the feces (Table I). When 
labeled Arquad stearate was injected 
(Table 11). nearly one half of the in- 
jected radioactivity was recovered in the 
feces during 7 days following the injec- 
tion. The true absorption of the orally 
administered .4rquad stearate was there- 
fore estimated to be about 10yo. Of 
this absorbed activity, 50% was ex- 
creted by way of the gastrointestinal 
tract, 387, by \ray of the urine, 8% by 
way of the respiratory carbon dioxide, 
and 47, remained in the carcass tissues. 

Table I11 shobvs that excretion of the 
label, by way of the respiratory carbon 
dioxide and the urine, was high during 
the first 24 hours following injection, 
dropped sharply the second day: then 
decreased gradually over the remaining 5 
days of collection. Thus, during 7 days 
following injection of the labeled Arquad 
stearate, 87Yc of the injected radioactiv- 
ity was excreted by way of the gastroin- 

Table IV. Residual Radioactivity 
in Carcasses of Rats Killed after 
C14-Arquad Stearate Was Withheld 

from Diet 

0 48 96 
Initial wt., g. 48 47 47 
Final wt., g. 76 83 94 
Feed intake, g. 51 43 49 
Arquad intake, 

mg. 25.5 21.5 24.5 
pc. intake 11.475 9.675 11.025 
Carcass wt. 67.3 69.85 78.55 
yo recovery in 

carcassa 1.74 1.34 1.27 
0 Intestinal contents were removed. 

testinal tract the urine, and the respira- 
tory carbon dioxide; only 137, remained 
in the carcass tissues. Table 1L7 shoirs 
that after withholding the labeled .4r- 
quad stearate from the diet, the small 
amount of radioactivity remaining in the 
carcass was being slowlv excreted. 

The  distribution of the activitv in the 
tissues and excreta of the chick follo\ving 
oral administration of labeled -4rquad 
stearate (Table V) indicates that absorp- 
tion of the compound was greater in the 
chick than in the rat. The  uric acid 
recovered from one chick did not 
contain any measurable radioactivin . 
The  unrecovered radioactivity, \L hich 
amounted to about 30% of the adminis- 
tered dose, included losses in the respira- 
tor!' carbon dioxide. feathers. and repre- 
sented the difficultv of quantitatively 
collecting chick excreta. 

These data show that in both species 
little of the compound is absorbed from 

Table V. Fate of CI4-Arquad 
Stearate Orally Administered 

to Chicks 
(.i\pprox. 200 mg. Arquad per kg. of diet) 

Chick I Chick I /  
Initial 

Final wt.. 

Experi- 

wt., g. 434 42 1 

g. 51 1 484 

mental 
period, 
days, 7 

Feed in- 
7 

take, g. 259 242 

intake. 
.4rquad 

mg. 51.8 48.4 

PC. 23.31 21.78 
C': intake, 

Carcass 
Ivt., mg. 345 355 

Recovery, Yo 
Carcass 7.44 4.31 
Liver 0,73 0.46 
Gut 2.06 1 .oo 
Gizzard 0.40 0.57 
Crop 0.15 0.18 
Feces 49.81 53.66 
Gut 

contents 5.95 2 42 
Total 66.54 62.60 

~ __ 

Specific activity of 
Carcass 

tissue 3 9 X 2 3 X pc./g. 
Liver 

tissue 6 8 X 10-3 3 X 10-3 pc./g. 
Bile 1 X pc. /ml. 
The specific activity of the uric acid was 

too small to count. 

the gastrointestinal tract and that which 
is absorbed can be metabolized both by 
oxidation to carbon dioxide and also by 
excretion both into the feces (presum- 
ably via the bile) and into the urine (b>- 
conversion to a water-soluble com- 
pound). One  dimensional paper chro- 
matography of the rat urine followed by 
radioautography cf the developed chro- 
matograms indicated the urinary excre- 
tion compounds to be different from the 
compound administered. 
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