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used in this study. It would appear, there- 
fore, that loss of ovarian function in Be de- 
ficiency may be partly due to impaired ovar- 
ian sensitivity. In  protein-deficient rats, 
where no such impairment exists, reduction of 
circulating gonadotrophins is a more likely 
explanation. Lack of circulating gonadotro- 
phins has previously been suggested as an ex- 
planation for the gonadal atrophy resulting 
from inanition(8,9,10). 

The reason for the greater effectiveness of 
HCG and PMS in protein-deficient rats than 
in normal immature rats is not clear. These 
hormones may be more rapidly inactivated or 
excreted in normal immature rats, or the 
ovaries of sexually immature animals may be 
refractory to low levels of these gonadotro- 
phins. Both HCG and PMS exert gonado- 
trophic action at lower doses in normal than 
in hypophysectomized rats((6). It is com- 
monly assumed that these hormones stimu- 
late the pituitary in the normal rat, the FSH 
released acting synergically with the ICSH- 
like component of the injected hormone. Fol- 
licular growth following injection of HCG 
and PMS into protein-deficient rats might 
then result from a similar mechanism. The 
pituitaries of protein-deficient rats have al- 
ready been shown by bioassay to contain FSH 
(14), and this may !be released under the 
stimulus of these hormones. 

Summary. Adult female rats were given a 
protein-free diet for 5 weeks and their re- 
sponse to graded amounts of gonadotrophic 
hormones determined. Protein-deficient rats 
responded to FSH with follicular growth at  
the same dosage levels as adult hypphysec- 

tomized rats of similar age and body weight. 
ICSH, as judged by stimulation of interstitial 
tissue, was slightly more effective in protein- 
deficient than in hypophysectomized rats. 
HCG and PMS induced follicular growth, 
corpus luteum formation and increased uter- 
ine weights in protein-deficient rats a t  one- 
half the dosages necessary in normal immature 
rats. 
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Oral administration of 1131 labeled triolein 
to patients with subtotal gastrectomy (Bill- 
roth 11) frequently yields abnormal results Grant A1987. 

consisting of reduced levels of blood radioac- 
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tivity and increased concentrations of ratlio- 
active material in the stool ( 1 ) . Blood m l  
fecal values of radioactivity obtained from 
the same patients given TI:!* labeled oleic acid 
have been normal in most instances. indicating 
that the defect exhibited is primarily one of 
digestion of triglyceride rather than absorp- 
tion of fatty acid( 1 ) . Following intmduo- 
deizaZ injectimz of labeled lipids (triolein 
and oleic acid). similar results for blood and 
fecal radioactivity have been found in normal 
subjects( 2 ) .  Recently, this induced defect 
in normal subjects has been partially or com- 
pletely corrected by oral or intraduodenal ad- 
ministration of untagged lipid emulsion given 
prior to intraduodenal infusion of tagged tri- 
olein (unpublished). Since the results fol- 
lowing oral T1:{l lipid administration to pa- 
tients with subtotal gastrectomy were similar 
to those observed in normal subjects follow- 
ing duodenal intubation. an untagged lipid 
meal was given to patients with subtotal gas- 
trectomy prior to administration of tagged 
triolein. 

Methods. Twelve male patients, age 30 to 
72 years, who had had a subtotal gastrectomy 
(Billroth 11) 2 to 9 years previously were 
studied. In no instance was there clinical or 
laboratory evidence to suggest an associated 
disorder of pancreas or small intestine. Each 
patient was studied twice. The first test was 
conducted in the fasting state: 58 to 80 ml 
of a lipid emulsion, which contained I1:;l 
labeled triolein being administered orally. 
The second study period began 96 to 168 
hours after the first and was similar in every 
respect, except that 50 ml of non-radioactive 
lipid emulsion (peanut oil and water) was 
given orally 30 minutes prior to second test 
dose of tagged lipid. The methods of prepa- 
ration and administration of the labeled 
triolein emulsion as well as collection and 
counting of blood and fecal samples have been 
previously described( 3) .  Blood and fecal ra- 
dioactivity were expressed as percentage of 
administered dose/liter of whole lblood and 
48 to 72 hour collection period, respectively 
( 3 ) .  Blood samples were obtained a t  hourly 
intervals for 6 hours. Fecal samples were col- 
lected for 24 to 72 hours and were weighed. 
Liquid stools were judged to be possibly con- 

taminated with urine aiid were discarded. 
Hlood radioactivity data were analyzed by 
comparing differences between means of 
paired values obtained a t  each sampling time 
(luring the 2 study periods. 

Results. (Table I). When patients were 
pre-fed with lipid, concentrations of blood ra- 
dioactivity measured 3 to 6 hours after la- 
beled lipid drink were significantly greater, 
P :- <0.01, than previous values obtained 
after labeled triolein was given without lipid 
pre-feeding. Blood values obtained at  1 and 
2 hours were similar for both study periods, 
as was the time of maximum blood radioac- 
tivity, 1’ = >0.20. 

Fecal radioactivity was increased in 10 pa- 
tients during initial study period, when com- 
pared with previously established normal val- 
ues (upper limit = 5.0% of dose/48 hi- col- 
lection period) (3).  One patient had normal 
fecal radioactivity (HC), and in another the 
value was borderline (JP) . Fecal collections 
obtained during second study period were in- 
complete in 4 patients (AP, CL, JP and JD).  
Significant reduction of fecal radioactivity was 
observed in the remaining 8 patients, during 
the second study period (mean difference = 
10.3 t 2.3 % of dose/comparable collection 
period, p = < O . O l ) .  Five of the 7 patients 
who showed initial abnormalities had normal 
fecal samples when lipid was fed 30 minutes 
prior to tagged triolein. 

Discussion. It is apparent from the fecal 
radioactivity results that 10 of the 12 patients 
studied exhibited impaired digestion or 
absorption of a “standard” dose of 1131 la- 
beled triolein. This abnormality was either 
partially or completely corrected by oral in- 
gestion of fat 30 minutes before administra- 
tion of a “standard” dose of 1131 labeled tri- 
olein. These data support the concept that 
the defect in such patients is primarily if not 
completely digestive in origin( 1,4,5). In- 
deed, the reported data suggest that the ma- 
jor digestive disturbance is one of suboptimal 
mixing of the labeled triglyceride bolus with 
bile and pancreatic secretions, since optimal 
hormonal stimulus with a subsequent physio- 
logic response of gall bladder and pancreas is 
suggested by the normal fecal values obtained 
with lipid pre-feeding. Although an overall 
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TABLE I. Effect of Pre-feeding of Pat on Blood and Fecal Radioactivity in  Subtotal Gastrec- 
tomy Patients. 

Patient 

RT 

AP 

WH 

RD 

CL 

JP 

ER 

GM 

CD 

J D  

HC 

WD 

-- 

Blood values (yo of dose/l) Fecal values 
Study” 1 hr  2 hr  3 hr  4hr  5 hr 6 h r  ( % o f  dose) 

1 .71 
2 1.11 
1 .70 
2 .52 
1 .27 
2 .14 
1 
2 
1 .62 
2 .78 
1 .84 
2 .7,7 
1 .17 
2 .33 
1 .95 
2 .96 
1 .74 
2 .85 
1 .43 
2 .94 
1 1.33 
2 1.23 
1 1.52 
2 2.32 

.87 
2.14 
1.00 
1.28 

.65 

.82 
3.13 
1.74 

.89 
1.73 
1.62 
1.22 

.26 
1.12 
1.50 
1.97 
1.28 
2.17 

.58 

1.27 
2.74 
2.50 
2.37 

.95 
2.66 
1.14 
2.25 
1.63 
1.80 

1.48 
2.30 
1.65 
1.98 

.26 
1.50 
1.67 
2.85 
1.70 
3.63 
1.58 

1.91 
3.13 
2.65 
2.56 

1.13 
2.61 
1.21 
3.05 
2.24 
2.67 
2.90 
4.43 
2.00 
3.28 
1.;1 
2.14 
.29 

2.40 
1.55 
2.51 
1.65 
2.98 
1.60 
2.35 
1.23 
2.72 
2.51 
2.36 

1.21 
2.36 
1.24 
3.55 
2.67 
3.45 
2.51 
3.69 
1.75 
3.30 
1.83 
2.24 

.42 
2.46 
2.02 
2.24 
1.67 
3.02 
1.74 
2.34 
1.63 
2.61 
2.51 
2.20 

1.62 
1.95 
1.20 
2.82 
2.58 
3.29 
2.26 
3.31 
1.20 
2.72 
1.74 
2.16 

5 4  
2.08 
1.48 
2.10 
1.59 
3.00 
1.56 
1.60 
1.93 
2.27 
2.30 
2.23 

16.6/48t 
6.0/48 

36.0/48 
.4/24 

10.0/48 
1.0/72 

15.6/48 
35/72 

27.0/24 
.2/24 

5.0/72 
$ 

23.3/72 
2.9/72 

14.8/48 
15/72 

14.7/72 
.4/72 

2 1.4/72 
$ 

23/72 
.3/72 

8.3/48 
6.8/48 

* Study 1 : labeled triolein. Study 2 : labeled triolein preceded 30 min. by peanut oil. 
t Collection period (hr) , 
-$ Incomplete ; contaminated with urine. 

decrease in intestinal transport time is not 
present in most patients with subtotal gas- 
trectomy (6),  the bolus may enter the lower 
small intestine within 15 minutes after in- 
gestion( 7 ) .  In doing so, it rapidly traverses 
the intestinal level where maximum lipid ab- 
sorption may normally occur (8). From these 
observations and the reported data, one may 
postulate a mechanism to explain the correc- 
tion of abnormal fecal radioactivity when lipid 
was fed 30 minutes prior to administration of 
tagged triolein to patients with subtotal gas- 
txectomy (Billroth 11) : 1. Pre-fed lipid 
stimulates hormonal secretion with resultant 
physiologic flow of bile and pancreatic juices. 
2.  Bile and pancreatic juices are available for 
mixing with the tagged lipid bolus a t  an in- 
testinal site where lipids are maximally ab- 
sorbed( 5) .  Since the intestinal hormones are 
characterized by a short period of latency and 
little persistence of action( 9) ,  the timing of 
the “priming” dose may be variable in in- 
dividual patients, which might explain the 

fact that fecal radioactivity was only partially 
corrected in 2 patients. 

Summary. The II3l tagged triolein test was 
performed in 12 patients with subtotal gas- 
trectomy (Billroth 11) in the fasting state 
and 30 minutes after oral ingestion of a fat 
meal. In the fasting state, increased fecal 
radioactivity was observed in 10 patients. 
When lipid was pre-fed, there was a signifi- 
cant decrease in radioactive content of stool 
and increase in lblood radioactivity. The data 
support the concept that the defect exhibited 
by these patients is primarily digestive and 
suggest that the major disturbance is one of 
inadequate mixing of labeled triglyceride with 
the upper intestinal contents necessary for 
proper lipid digestion. 
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The characteristic acidity of cells of malig- 
nant tumors mav make them more susceptible 
than normal cells to damaging. acid-sensi tive 
chemicals( 1.2). One such chemical is 3.3- 
dimethyl-l-phenyltriazene (PT) . I t  inhibits 
Sarcoma 180 and other tumors ( 1,3). perhaps 
by releasing diazonium ion in a reaction cata- 
lyzed by acid( 1) .  To learn whether the in- 
creased acidity of tumors might alter the ac- 
tion of PT on Sarcoma 180 in mice it was 
proposed to inject glucose prior to each day’s 
injection of PT. The administration of glu- 
cose is known to increase acidity of tumors 
(4). This report presents results of such an 
experiment, together with ancillary observa- 
tions. 

Materials and methods. PT was prepared 
by the method of Elks and Hey( 5) .  I t  was 
characterized by boiling range and absorption 
spectra in 3 solvents. It distilled at  100- 
101°C (uncorr.) and 5 to 5.5 mm Hg pres- 
sure. Common logarithms of molar extinc- 
tion coefficients a t  225, 285 and 308 mp were, 
for PT in 95% ethanol! 3.93. 4.08 and 4.06. 
respectively. LeFevre and Liddicot (6)  re- 
ported 3.97, 4.14 and 4.11 as the correspond- 
ing values. In iso-octane the logarithms were 
3.99, 4.12 and 4.06 at the same wave lengths. 
In water they were 3.91, 4.10 and 4.10, and a 
maximum value of 4.12 was obtained at  302 
mp. No comparable data are available. U1- 
traviolet measurements were made with 1 cm 
cells and a Beckman DK spectrophotometer. 
The effect of PT upon tumor growth was 

measured in female albino mice weighing 17 
to 20 g. Each was given Iby trocar a subcu- 
taneous implant of Sarcoma 180 weighing 7.5 
mg average. Injections of PT were begun 
one day after implantation and continued once 
daily for 5 days ( 7 days in preliminary assay). 
PT was dissolved in peanut oil (1 g/llOO ml) 
and given intraperitoneally. Some of these 
mice were also injected subcutaneously with 
glucose in a solution containing 20 g/lOO ml 
in 0.85% sodium chloride. They were given 
0.8 ml/mouse/day (8 g ghcose,kg) always 
one hour before PT. On 8th day after im- 
plantation of tumor, the mice were again 
weighed and the external diameters of their 
tumors were measured. The tumors were 
then excised, weighed, fixed in formalin, im- 
bedded in paraffin and stained with hema- 
toxylin-msin for microscopic examination. 

Results. The results of a preliminary as- 
say and of the main experiment are presented 
in Table I. A difference in degree of effect of 
PT between preliminary assay and main ex- 
periment is unexplained. A similar variabil- 
ity is to be found in the data of Clarke et al. 
( 1 ) .  

To analyze data from the main experiment, 
that with glucose, measurements of tumor 
weight and body weight, summarized in Table 
I, were transformed into a new metric of re- 
sponse by taking the common logarithm of 
the ratio of each tumor weight to the differ- 
ence between initial and final body weight 
after adding 10 g to the difference to make 


