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a globule overlay an arterialized sinujoid and 
pulsated back and forth with the oirushing 
and receding pulse wave beneath it. I t  was 
obvious a t  this magnification that the fat 
droplets definitely pressed on the :inusoids 
and impeded the passage of blood. When 
after hours of observation the continuous flow 
had slowed and become granular in character 
one could see red cells squeezing between op- 
posing fat globules. 

In 3 other rats studied after 48-96 hours of 
choline deficiency the changes were more ac- 
centuated. One had the impression that the 
tissue had been strewn with round t-anspar- 
ent pellets that covered and distorted the 
sinusoids making the flow harder to follow. 
The central veins although slender still 
showed good flow coming from the deeper 
layers. 

A group of 6 rats on a choline deficient diet 
for 5 to 7 days were studied by the same tech- 
nic. Under low magnification (X  50) the 
sinusoidal pattern had almost faded. [ t  could 
be made to reappear by raising the insuf- 
flation pressure of the O2 to about 60 inm Hg. 
This pressure impeded the outflow of blood 
from the hepatic veins and the blocd stag- 
nated, dilating the hepatic sinusoids. Under 
medium magnification ( X  100) the hepatic 
cells appeared fatty and some looked as if 
they were translucent bubbles. Rows of small 
globules were tightly packed against the 
sinusoidal walls. The red streaks represent- 
ing the flowing blood in the sinusoids were 
narrow and had a conspicuously indented out- 
line due to the compression of the sirusoidal 

walls by the fat globules. The smaller the 
globules the less compressible they were. 

Summary. (1) A method has been devel- 
oped by which intraabdominal pressure suffi- 
cient to immobilize the liver can be estab- 
lished in small animals laparotomized for the 
study of the intrahepatic circulation in vivo. 
( 2 )  In choline-deficient rats there is an ac- 
cumulation of tiny fat droplets along the 
sinusoidal walls or overlying them as early as 
24 or 36 hours after the ingestion of the de- 
ficient diet. The small and barely compres- 
sible droplets exert a pressure on the pliable 
endothelial walls indenting them and im- 
peding the sinusoidal flow. (3)  These phe- 
nomena are conspicuous on the surface of the 
transilluminated liver edge which of course 
is formed by zones 3 of the acini under ob- 
serva tion. 

The authors are very grateful to Mrs. F. Harding- 
Dunham and Mrs. H. Debacker for their help. 
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The Penn Seroflocculation Reaction in Cancer Diagnosis." (23794) 

J. H. HILL (!htroduced by K. E. STOWELL) 
Departntent of Pathology and Oncology ,  Gniversity o f  Kansas Medical School, Kaiisas City ,  Kansas 

A seroflocculation reaction was repo-ted by 
Hall, Dowdy, Penn, and Bellamy( 1) 1.0 have 
significant cancer selectivity, i.e., in testing 
over 10,000 sera their correct positive results 

in the cancer patients ranged between 81 and 
98%. Their false positive results in testing 
patients r a n g 4  between 9 and 33% while 
their false positive results in testing normal 

*This investigation was supported by research persons ranged between and 4%* ThW? 
results were obtained using 3 different "anti- grant from Nat. Cancer Inst. 
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gens” (A, B, & C) over a period of 10 years. 
Using a still different “antigen” (D) , presum- 
ably ethyl choladienate, they found 100% 
correct positive results in testing 80 cancer 
sera, 57% false positive results in testing 85 
non-cancer sera, and 3.8% false positive re- 
sults in testing sera from 103 normal individ- 
uals. At the invitation of Dr. Dowdy, several 
laboratories in different parts of the country 
undertook a group study of the Penn serofloc- 
cula tion reaction using ethyl choladienate as 
antigen. Our participation consisted of a 
clinical trial of the reaction using sera from 
patients in the University of Kansas Medical 
Center. This report describes the results ob- 
tained in testing 241 cancerous and 1,608 non- 
cancerous patients as well as 129 normal am- 
bulatory individuals. -4lthough the positive 
results in the normal group were only 5% 
and the 1 2 F  positive results in the non-can- 
cer group were not excessive, the procedure 
was not a satisfactory cancer test since it was 
positive in only 43% of the cancer group. 

Method. The seroflocculation procedure is 
based on the reaction between serum and an 
“antigen” composed of buffered saline, choles- 
terol and ethyl choladienate. The qualitative 
test which is routinely performed uses 2 dif- 
ferent ratios of serum to antigen. A positive 
reaction in either tube is considered indica- 
tive of cancer and is recorded when aggregates 

form and the liquid phase becomes less turbid. 
Varying degrees of turbidity without particle 
formation are recorded as negative results. 
Instructions and practice in performing the 
test for staff from this laboratory were kindly 
provided in the laboratories of Hall and Penn. 
The method was that published for “antigen” 
D by Perm and Hokama( 2 ) .  The antigen 
was ethyl choladienate supplied to us by Hall. 
The seroflocculation test light recommended 
by Hall was used in estimating the degree of 
aggregation in the tubes. All sera were ob- 
tained from patients in the University of Kan- 
sas Medical Center and were tested without 
knowledge of the diagnosis. Classification of 
the patients was carried out several months 
later after careful review of the completed 
clinical record. The test results and the clini- 
cal classification data were forwarded to Dr. 
J. E. Dunn, Jr. of the U.S. Public Health 
Service in Berkeley, Calif., for analysis and 
correlation with similar data produced by 
the other laboratories. The incidence of the 
various types of nonmalignant disease is 
shown in Table I. The numbers of patients 
tested in each category are shown in Part A 
of Table I, while Part B gives the numbers 
after deletion of certain classes of patients 
known to have a high incidence of false posi- 
tive results, ie., those having hay fever or 
asthma, rheumatism or arthritis, active tu- 

TABLE I. Incidence of Positive Results in the Various Types of Xon-Malignant Disease and 
in the Normal Group. 

A. Without deletion patients* 
B. With deletion of certain 

NO. & % pa- 
tients with tients with 

No. 8~ %.pa- 

No. of positive No. of positive 
Type of disease patients results pa ti en ts results 

Minimal disease 313 
Types of inflammation 303 
Heart  disease 243 
Types of hyperplasia 121 
0 ph thalniic cases 119 
Benign tumor 84 
Diabetes mellitus 74 
Pregnancy 71 
Gastric & duodenal ulcer 51 
Miscellaneous 229 

Total 3 608 
Normals 129 

17 5 
98 32 
51 21 
15 1.2 
16 13 
9 11 

19 26 
28 39 
12 24 
42 18 

307 10 
6 5 

312 
189 
211 
117 
109 

80 
70 

0 
45 

206 
1339 

17 5 
33 12 
32 15 
14 12 
12 11 
6 8 

17 24 
0 
9 20 

29 14 
169 12 

~ _ _ _ _ _ _ _ ~  ~~ ~~~ 

* Deleted mere all patients with allergy, arthritis, acute tuberculosis or syphilis, temp. over 
99.6’F, and  those with trauma, surgery or blood transfusion i n  past  10 days as recommended by 
Hall. 
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berculosis or syphilis. oral temperature over 
99.6"F. or trauma. surgery. or blood trans- 
fusion in the previous 10 days. Omission of 
these patients was upon Hall's recommenda- 
tion. The incidence of the type or site of 
the cancer is shown in Table IT. The tumor 
was localized in 85 of the 241 cancer patients, 
regional node involvement or extensive local 
spread had occurred in 88 and distant metas- 
tases were present in 68. All of the cancers 
were proven by tissue examination. The nor- 
mal sera were from donors accepted by the 
hospital blood bank. In the nonmalignant 
disease group were 71 1 men and S97 women 
whose average ages were 58 and 44 years re- 
spectively. The average ages of the 88 nor- 
mal men and of the 41 normal women were 
44 and 42 years respectively. There were 123 
men and 118 women in the cancer group with 
respective average ages of 62 and 58 years. 
Most patients in the minimal disease group 
had psychoneurotic complaints or were to 
have minor surgery. Patients in the inflam- 
mation group suffered from various diseases 
in which the primary tissue change was one 
of inflammation and included those who had 
recently experienced surgery. accidents or 
burns. The majority of the patients in the 
heart disease group suffered from arterio- 
sclerotic heart disease. Most patients in the 
hyperplasia group had benign prostatic hy- 
pertrophy. The patients in the ophthalmic 

disease group suffered usually from cataracts, 
glaucoma, or a detached retina. The  most 
common benign tumor was uterine leiomy- 
oma. The  patients with diabetes mellitus fre- 
quently had arteriosclerotic heart disease and 
types of inflammation as complications. Most 
of the pregnancy patients were a t  term and 
delivered within the 24 hours preceding the 
test. 

Results. Yormal individuals. As shown in 
Table I only 570 false positive results were 
obtained in the group of 129 normal ambu- 
latory persons. 

Son-cancerous disease group. The inci- 
dence of positive results in this group was 
19% if all non-cancerous patients were 
counted (Part  A of Table I ) .  This was re- 
duced to 12 "/. (Part  B of Table I ) when pa- 
tients having certain disease states were de- 
leted as recommended by Hall. The greatest 
reduction in false positive results produced 
by this maneuver (20%) was in the group of 
patients classified as having some type of in- 
flammation. The effect in the other groups 
of deleting these patients was slight except in 
the pregnancy group. The  highest incidence 
of false positive results was in the pregnancl- 
group (39%) and the next highest in 
the inflammatory disease group (32 ) (Part 
A of Table I ) .  When the deletions re- 
commended by Hall were made (Part  B 
of Table I )  there were no pregnancy pa- 
tients and the highest incidence of false 
positive results was in the diabetes mellitus 
group (24%) followed by the gastro-duo- 
denal ulcer group (20%). The group of pa- 
tients having minimal evidence of organic dis- 
ease had only 5% false positive results, a fig- 
ure identical with that obtained in the group 
of normal ambulatory persons. 

As shown in Table I1 
there were 43% correct positive results in 
testing the 241 cancer patients if none were 
deleted because of allergy, arthritis. etc. Al- 
though 2 of the various types or sites of can- 
cer (skin and malignant lymphoma) had 67% 
correct positive results, they contained too 
few patients(6) for much importance to be 
attached to this high percentage figure. The  
next highest incidence of correct positive re- 
sults was 52% in the gastrointestinal cancer 

Cancerous group. 
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group followed by the lung cancer group with 
48%. The extent of the cancerous growth 
did not appear to influence the incidence of 
positive results since 27  (32%) of the 85 pa- 
tients with localized cancers had positive re- 
sults, 43 (49%) of the 88 with regional spread 
had positive results and 26 (38%) of the 68 
with distant metastases, had positive results. 

Deletion from the data of non-cancerous 
disease patients with allergy, arthritis, acute 
tuberculosis or syphilis, temperature over 
99.6'F and those with trauma, surgery or 
blood transfusion in the 10 days prior to the 

arthritis, acute tuberculosis or syphilis, tem- 
perature over 99.6"F and those with trauma, 
surgery or blood transfusion in prior 10 days 
were omitted as Penn and Hall suggested, the 
false positive results and the correct positive 
results were equally reduced by about 6%. 
( 2 )  Positive results were more frequent 
among patients who had elevated blood sedi- 
mentation rates or who had inflammatory dis- 
ease processes. As we evaluated, it is highly 
improbable that the reaction is cancer spe- 
cific, a finding agreeing with the results of 
other investigators (3,4,5,6). 

test, decreased the incidence of positive results 
1. Hall, G. C., Dowdy, A. H., Penn, H. S., Bellamy, in both groups by the Same ex- A. W., J. Nut. Cancer Inst., 1955, v16, 237. 

i ' 4 ' 9  6 % 7  thereby throwing 2. Perm, H. S., H o b m a ,  Y., ibid., 1955, ~ 1 6 ,  225. 
doubt On the cancer specificity Of the reac- 3. Blossom, R.  A., Moore, F. J., Butt, E .  M., 
tion. California Med., 1956, v84, 79. 

Conclusion. (1) The Penn-Hall serofloccu- 
lation test was not found to be a satisfactory 
cancer selective procedure. Although it was 

4. Gtt l ieb ,  J., Kangas, V.  L., J .  Maine M e d .  A m . ,  

5 .  Sprunt, D. H., Hale, W. M., C h a w ,  F. C., 
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-Artifacts in Mast Cell Metachromasia Produced by Hyaluronidase 
Preparations." (23795) 

ALVIN L. MORRIS+: AND GEORGE A. KRIKOS~ (Introduced by Harold C. Hodge) 
Department of Pathology and Division o f  Dental Research, IJniversity o! Rochester 

School o f  Medicine and Dentistry, Rochester, N .  Y .  

In the course of recent experiments it was 
observed that, under specific conditions of 
staining with toluidine blue, mast cells of the 
hamster were rendered non-metachromatic by 
previous treatment with commercially pre- 
pared bovine testicular hyaluronidase. This 
finding is in direct contrast to that of other 
workers(3.5.15,17,18). Through a series of 

*This study was aided in part by grant from 

t Postdoctorate Research Fellows of Yat. Inst. of 

: Present address: School of Dentistry, Vniversity 

S.I.H., Bethesda, Md. 

Dental Research. 

of Pa., Philadelphia. 

investigations it was possible to show that 
the observed effect was not the result of hyal- 
uronidase activity but was instead an arti- 
fact. 

Procedure. The tissue of the hamster 
studied most extensively was the cheek pouch, 
both in its normal state and when undergoing 
hyperplasia and neoplasia in response to ap- 
plications of 9, lO-dimethyl-l,2-benzanthra- 
cene. Observations were also made on skin, 
mesentery, tongue and uterus. Tissues were 
fixed in Bouin's fluid, absolute ethyl alcohol 
and formalin, after which paraffin sections 
were prepared. Serial sections of each tissue 
were incubated 12 hours in hyaluronidase so- 


