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subjected to partial hepatectomy. slightly less than that of non-exercised 
animals. 2 .  The daily food consumption of exercised 

animals, both operated and non-operated, was Received April 18, 1950. P.S.E.B.M., 1950, v74. 
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The antiproteolytic power of blood serum 
in the diagnostic application to cancer has 
been considered( 1-3). Serum also inhibits the 
milk clotting power of pepsin and rennin. 
Proteinase inhibitors may be prepared from 
the gastric mucosa of various animals(4), and 
from soy beans and lima beans as reported 
first by Tauber(4). Two inhibitors were re- 
cently isolated from legumes in crystalline 
form(5,6). The present study was well in 
progress when West and Hilliard(7) pre- 
sented a procedure for the estimation of 
rennin and chymotrypsin inhibitors in blood 
serum, using unbuffered milk, as a diagnostic 
method for malignant neoplasia. In  the 
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present study strongly buffered homogenized 
milk of a constant pH of 5.0 is employed. 
This substrate produces a readily recognizable 
flocculant precipitate with chymotrypsin. 
Rennin inhibition is not included in this 
study. 

Materials and methods. (a) Chymotrypsin 
solution. 2 mg of crystalline chymotrypsin 
(Worthington Biochemical Laboratory) is 
dissolved per cc of distilled water. (b) 
Acetate bufler. To 42 g of sodium hydroxide 
in 700 cc of distilled water, 115 cc of an 80% 
acetic acid solution is added. The mix)ture is 
cooled to 20°C and diluted to 1 liter with dis- 
tilled water. (c) Buflered milk. Equal vol- 
umes of homogenized milk (ordinary milk 
may also be used but not powdered milk) and 
acetate buffer are mixed. The pH of the buf- 
fered milk is 5.00. (d) Standardization of 
chyrnotrypsin solution. All solutions are 
placed into a constant temperature water bath 
and adjusted to 20°C. 0.2 cc of distilled 
water and 1 mg of chymotrypsin in 0.5 cc of 
distilled water are placed in a 102 x 13 mm 
test tube. The contents of the tube are 
mixed. Three cc of buffered milk are added 
and the contents of the tube are rapidly 
mixed. The tube is placed in the water bath 
and the time necessary until a flocculent pre- 
cipitate appears in the buffered milk is noted. 
Precipitation usually appears in 4 minutes. 
If the chymotrypsin solution is more or less 
active a new enzyme solution must be made 
up having a clotting time of exactly 4 minutes. 
The several chymotrypsin samples used in the 
present work appeared to be of quite constant 
activity. Chymotrypsin inhibition test. 0.2 
cc of fresh serum or serum stored in the re- 
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TABtLE I. 
Chymotrypsin Inhibitor in Patients Without Neoplasia. - 

No. of No. of abnor- 
cases ma1 tests Remarks 

~ ~ 

Entire class 1556 59 

1. Pregnancy (all stages) 52 24 None of abnormal tests was below 15 
wk pregnancy 

2. Acute infections, a c t i  v e 98 a A hnormal tests included 1 epididymi tis 
with penicillin, 1 infectious hepatitis, 
4 broncho-pneumona, 1 interstitial- 
pneumonia, 1 tonsillitis receiving peni- 
cillin 

phase (bacterial and virus) 

3. Cardiovascular ( e n t i r e 41 
group) 

arteriosclerotic heart disease 12 2 

others 9 0 

4. Chronic infections (tuber- 193 16 Abnormal tests included 1 gangrene, 3 
culosis, syphilis, bronchiec- advanced tuberculosis, 12 penicillin 
tasis, etc.) treated cases ( 3  cellulitis, 5 syphilis, 

1 necrosis of urethra, 2 abscesses, and 
1 benign hypertrophy of prostate) 

hyper tension 20 3 

5. Psychoneurosis and psycho- 11 0 

6. Traumatic damage and sur- 125 0 

sis 

gical procedures 

and pancreatitis 
7. Peptic ulcer, ileitis, colitis, 89 2 2 abnormal tests on 1 patient who had a 

chronic pyloric ulcer with obstruction, 
and 1 with pancreatitis under penicil- 
lin treatment 

8. Metabolic (diabetes, nephri- 53 1 1 abnormal test was a diabetic receiving 
tis, arthritis, hyperthyroid- penicillin 
ism, and hypercholestere- 
mia) 

papilloma, fibromyoma, fi- penicillin 
broma and lipoma) 

9. Benign tumors (polyps, 90 2 2 abnormal tests on patients receiving 

10. Cnclassified 140 1 

11. Healthy subjects (including 674 0 Only 14 subjects showed 11% min. clot- 
routine preoperative hernia, ting time. 34 showed 11 min., 78 
hemorrhoids, varicose veins, showed 10% min., 338 showed 8% 
fractures, etc.) to 9% min., and 82 showed 7 to  8 min. 

One test was performed on each patient. 

frigerator not over 24 hours is placed in a test 
tube using a 0.2 cc pipette. The blood need 
not be from fasting subjects. 1 rng of chymo- 
trypsin in 0.5 cc of distilled water is added. 
The contents of the tube are mixed. 3 cc of 
buffered milk are added. The contents of the 
tube are mixed rapidly. The tube is placed 
in the water bath (20°C). The time neces- 
sary for the buffered milk to flocculate is 
noted. In  the classification of the results the 
clotting time of 7 to 11% minutes was chosen 

as the normal range (Table I, Class 11). 
Abnormal sera fell in the range of 12 to 40 
minutes (See Tables I to 111). Thus a de- 
layed flocculation time indicates that the 
serum contains an increased amount of 
chymo trypsin-inhi bi tory material. 

Discussion. This study includes 1556 sub- 
jects of which 60 had some type of malignant 
neoplasia as proved by biopsy. These pa- 
tients did not receive penicillin and were free 
of complications such as would affect the in- 
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TABLE 11. 
C'hyniotrypsin Inhibitor i n  Untreated Patients with Neoplasia. 

KO. of Avg clotting No. of tests No. of abnor- 
Diagnosis patients time in min. performed mal tests 

C'olon (carcinoma of sigmoid) ; esophagus 14 8-1 1% 22 
(adeiiocarciiionia) ; lung (squamous cell 
with metastasis) ; prostate (adenoear- 
einoma with metastasis) ; rectum (adeno- 
carcinoma) : skin (basal cell) ; stomach 
(generalized carcinomatosis ; adenocar- 
ciiioma) ; lymphosarcoma ; prostate 
( leiomy osarc. onia ) 

Cervix (carcinoma with metastasis) ; colon 1 2  1 2-1 7 1/2 
(adenocarciiiomn ; carcinoma of sig- 
moid) ; prostate (carcinoma with meta- 
stasis; adenocarcinoina) ; skin (basal 
cell) ; stoinaeh (carcinoma) ; urethra 
(adenocarcinoma) ; liposarcoma (retro- 
peritoneal) ; l?-iiiphosarconiatosis ; tes- 
ticle (teratoina with metastasis) 

43 

2 

29 

Colon (adenocarciiiomn) ; lung (squainous 3 18-40 11 11 
cell) 

TABLE 111. 
C h p i o t ~ ~ - p s i n  Inhibitor in Patients with Neoplasia Under Treatment. 

niagnosis patients time in min. performed mal tests 
No. of -4vg clotting XO. of tests No. of abnor- 

Bladder (epidernioid carcinoma) ; breast 2 0 8-1 1 yb 47 12 
(adenoearcinoma) ; cerris (squamous 
cell j ; lip (carcinoiiia j : lung (carcinoma 
with metastasis) ; melanoma (malig- 
nant with metastasis ) ; rectum (carci- 
noina with metastasis) ; skin (basal; 
squamous cell) ; leukemia (chronic) 

Coloii (carciiioma of sigmoid v i t h  meta- 10 
stasis) ; heart (adenocarcinoina) ; (yes- 
tate (adenocarcinoma w t h  metastasis) ; 
rectum (squainous cell; metastatic) ; 
t lyroid (adenocarcinoma with meta- 
stasis) ; testicle (teratonia) 

68 48 

Bladder (adenocarcinoma) 1 18 and over 2 2 

hibition of the chymotrypsin. When a large 
number of tests were performed on individual 
patients, the tests were carried out within a 
period of 6 to 8 months. The fluctuations 
of higher values to normal values were not 
always due to therapy. When one abnormal 
value was obtained, other abnormal values 
followed but not always in direct order. From 
Table I i t  may be seen that only 3.8% of the 
patients without malignancies fell in the ab- 
normal range of which 46 % were pregnancies. 
Only those above 15 weeks of pregnancy, 
however, had an abnormal anti-chymotrypsin 
value. 8.1% of those with acute infections 

and 12% of the cardiovascular disease gave 
abnormal tests. Those with chronic infec- 
tions showed 8.2% abnormal tests which were 
mostly due to the patients receiving penicillin 
treatment. The gastrointestinal group con- 
tained 89 patients and showed 2 abnormal 
tests of which 1 had received penicillin. Of 
the unclassified group of 140 patients only 1 
showed an abnormal test. Table I1 lists 
chymotrypsin values of patients with malig- 
nancies. This data shows that one single 
normal test is not indicative of the absence of 
malignancies, however, these patients were 
not available for further tests. In  Table I11 
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itre listed chymotrypsin values of treated pa- hidden metastatic cancer, however, can be de- 
tients with malignancies showing that the in- tected. Thus the test may assist in the diag- 
hibitory power of serum decreased in patients nosis of advanced malignancies or in detecting 
that were responsive to X-ray treatment and such lesions when they appear in an obscure 
surgical excision. state. False positive vaIues with this pro- 

cedure fall in the same group as with the 
methods which measure proteolysis. Summary. The an tichymo trypsin con tent 

of serum, as found by this test, is nut changed 
in early malignant disease. The presence of Received April 20, 1950. P.S.E.B:M., 1950, v74. 
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This investigation was carried out in an 
attempt to verify reports in the literature to 
the effect that the peripheral b l d  picture 
may be influenced by the vkgetative oenters 
of the brain. The study was made using 
adult male and female cats which had under- 
gune operations to produc'e !bilateral lesions 
in the hypothalamus for induction of possible 
behavior changes. When the behavior study 
was completed, the animals were killed with 
ether, their brains fixed in formalin, embedded 
and sectioned for study of the areas damaged 

Method. The following data consist of a 
series of conventional blood counts and dif- 
ferential counts obtained from ear vein blood 
of 9 mal'e and 19 female cats. The blood 
samples were collected for a period both be- 
fore and after the production of the hypothal- 
amic lesions. Blood counts were made with 
the standard pipettes and a Spencer haema- 
cytometer. Differential counts were made 
after staining the smears with Wright's stain. 
The blood samples were taken at approx- 
imately the same time of day in each case 
in order to control the diurnal variations 
that are known to occur(2). Time of feed- 
ing was recorded in view of the possible 

1. Wheatley, M. D., Arch. Neural. & Psychhi!., 
1944, v52, 296. 
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kotten, H. G., Am. J .  Path., 1941, v17, 219. 

(1) 

effect it might have on the blood picture(3,4). 
The animals were handled as gently and 
quietly as possible in order to avoid emotional 
disturbances which also are known to have 
a marked effect on the peripheral blood pic- 
ture(5). The number of counts made on 
each animal varied somewhat, ranging from 
6 to 9 in the preoperative period and from 
6 to 8 counts in the post-operative period. 

In the normal cats the blood 
picture before operation showed an average 
WBC count of 20,017 for the males, with 
a range from 10,361 to 28,950. After hypoth- 
alamic damage" the average WBC count was 
25,224 with counts ranging from 10,333 to 
35,117. Exapt  for one male cat which 
showed a .3% decrease in the average post- 
operative count, the remaining males showed 
individual increases in WBC counts ranging 
from .5 to 49.1 % (Tzble I ) .  Th'e average 
WBC count before operation for the females 
averaged 22,711 with a range from 13,525 to 
32,786. After operation the average WBC 
count for this group was 22,962, an increase 
over the average count before operation. 
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