
Wales, as well as the Antarctic, indi- 
cates a general condition of limited 
water bodies of short duration in the 
Gondwana area, with comparable wea- 
ther (as distinct from climatic) cycles 
in these areas. Vertically restricted oc- 
currence of leaiids in a single zone is 
known in South America (Rio do 
Rasto Formation) and South Africa 
(Lower Beaufort), as well as Antarctica 
(Mt. Glossopteris Formation). Their 
wide range in the Newcastle Coal 
Measures of New South Wales may be 
attributed to the recurrence of tem- 
porary water bodies. In turn that would 
suggest a longer enduring climatic effect 
in New South Wales than elsewhere in 
Gondwana. 

The Antarctic Leaia zone contains 
conchostracans with discernible fossil 
eggs, and some unidentifiable fossils 
which appear to be ostracods. Leaia n. 
sp. and Cyzicus (Lioestheria) n. sp. 
(3) are the two main conchostracan 
components. Leaia n. sp. bears many 
similarities to L. pruvosti Reed of Brazil 
(4), and strong resemblances to L. 
compta Mitchell of New South Wales 
(5). Cyzicus (Lioestheria) n. sp. may 
be compared with C. (Lioestheria) 
belmontensis (Mitchell), though it dif- 
fers from the latter in configuration. 

When one considers Gondwana de- 

posits in general, the occurrence of 
leaiid conchostracans in the Lower 
Beaufort (Middle-Upper Permian) of 
South Africa, South America, and 
Australia appears to be a rather dis- 

tinguishing feature; and the apparent 
absence of Leaia species above this 
horizon also assumes significance when 
one attempts to pinpoint the age of the 
Antarctic leaiids. Although not in- 

frequent in the Carboniferous outside 
the Gondwana area, conchostracans as- 

signable to the genus Leaia have never 
been reported from the Gondwana 
Carboniferous; and the members of this 
genus have never been reported in beds 

younger than Permian. 
In South Africa (6), South America, 

Australia, and Antarctica, the similari- 
ties among the leaiid species, the as- 
sociation of leaiids with Glossopteris 
components, and the many identical 

species of the Glossopteris flora, estab- 
lish a Lower Beaufort age for the leaiid 
zone of the Ohio Range (7). 
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Although glycogen has been found in 
the cells of some renal tumors in hu- 
mans (1), Kirkman, as well as Horning 
and Whittick (2), were unable to dem- 
onstrate glycogen in the estrogen-in- 
duced renal tumor of the hamster. They 
used a large number of different fixa- 
tives and specific stains for glycogen, 
including Best's carmine and the peri- 
odic acid-Schiff reaction (PAS). The 
study presented here shows that in 
estrogen-induced renal tumors in our 
hamsters, there are cells containing 
glycogen which can be demonstrated 
when frozen-dried or freeze substituted 
tumor tissues are stained with the 
periodic acid-Schiff reagents. 

A hamster carrying the 80th transfer 
of an estradiol-induced and estrogen- 
dependent renal tumor was obtained 
from Kirkman (3) and the tumor was 

transplanted subpannicularly into male 
hamsters treated with stilbestrol. Sub- 

sequent transplantation of the Kirkman 
tumor has resulted in two strains of 

tumor, one of which is autonomous, 
the other being the stilbestrol-dependent 
strain. The original Kirkman tumor, as 
well as the transplanted dependent and 
autonomous tumors, were removed from 
the hosts and prepared for study by 
freezing in isopentane cooled with liquid 
nitrogen to -155?C. Tissue was then 
either dried in a vacuum according to a 

technique described previously (4) or 
substituted in absolute alcohol contain- 

ing 1 percent mercuric chloride kept at 
-70?C for about 7 days. Paraffin- 

embedded tissue was then sectioned and 
mounted on albumenized slides without 
contact with aqueous solutions. Petro- 
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leum ether was used to remove the 

paraffin from the sections, which were 
afterward placed in absolute alcohol 
overnight. A section was then placed 
in a 0.1-percent diastase solution in 
buffer, pH 7.0, for 1 to 2 hours at 
37?C. An adjacent section similarly 
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Fig. 1. Section through renal tumor of 
hamster, showing glycogen-containing cells 
as black granules. The arrow indicates 
septal cells. ( x 75) 
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Fig. 2. Section showing glycogen in mass 
of tumor cells. ( x 300) 
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Glycogen-Containing Cells of Estrogen-Induced 
Renal Tumors of the Hamster 

Abstract. Cells which contain glycogen, and which may arise from the 
connective tissue matrix, can be demonstrated in the estrogen-induced renal tumor 
of the hamster when the tumor tissue used has either been lyophilized or frozen 
and then substituted in absolute alcohol containing mercuric chloride. Glycogen 
has not been found previously in this type of tumor. Studies of the role of 
glycogen in this type of neoplasm may elucidate mechanisms of tumorigenesis. 
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prepared in petroleum ether and abso- 
lute alcohol was placed in a solution 
containing only buffer at pH 7.0 for the 
same time. These sections were then 
again placed in absolute alcohol over- 
night and afterward stained with the 
periodic acid-Schiff reaction. Another 
section was placed in absolute alcohol 
overnight and stained with PAS to 
show the total PAS-reactive material. 
Sections were counter-stained with 
malachite green. Sections from the 
original Kirkman tumor and from 
twenty transplants performed in our 
laboratory were examined. 

Dark purplish-red granules, which 
are black in the accompanying photo- 
micrographs, may be seen in the large 
cells which are scattered sparsely 
throughout the tissue section (Fig. 1). 
Clusters of these cells are present not 
only in the connective tissue septa be- 
tween tumor cell masses (see arrow, 
Fig. 1), but also in the tumor mass 
(Fig. 2). The PAS-positive granules 
in these cells were removed by the 
diastase digestion but were not removed 
by the buffer alone. Most of the tumor 
cells in this study were not PAS-positive 
although Kirkman (2) found the ma- 
jority of hamster renal tumor cells to 
be PAS-positive. The glycogen cells 
described here were found in the auton- 
omous and the estrogen-dependent tu- 
mors and were seen in all the sections 
examined. 

These cytochemical studies thus show 
that glycogen is present in some of the 
cells of estrogen-induced renal tumors 
in the hamster. Others have not found 
glycogen in these tumors, but the meth- 
ods of fixation that they used may have 
removed this relatively soluble carbo- 
hydrate from the tissue section. Fortner 
(5) described clusters of large polygonal 
cells in a bile-induced (6) renal tumor 
in the hamster. These cells contained 
large amounts of clear or granular cyto- 
plasm and could, indeed, represent the 
glycogen-containing cells described in 
this paper. The question naturally arises 
as to whether these glycogen-containing 
cells are altered tumor cells, or special- 
ized cells from the connective tissue 
matrix. The preponderance of these 
cells in the connective tissue septa sug- 
gests that they may arise from this 
connective tissue matrix. 

Renal tumors in hamsters and in hu- 
mans are morphologically similar. Since 
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containing cells in both, the question 
arises as to whether the mechanisms of 
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tumor induction are also similar. Thus, 
mechanisms of tumorigenesis may be 
elucidated by a study of the intermedi- 
ate pathways of glycogen metabolism of 
these tumors (7). 
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Chlorinated Insecticides in 

the Body Fat of People 
in the United States 

Abstract. Benzene hexachloride and 
dieldrin are present in the body fat of 
people in the general population of the 
United States. The mean concentration 
of dieldrin is 0.15 ? 0.02 parts per 
million, which is in good agreement 
with the concentration reported for 
southern England. The mean concen- 
tration of benzene hexachloride is 0.20 
- 0.04 ppm, which is considerably 
lower than the mean concentration 
reported for France. Paired analyses of 
DDT by gas chromatographic and 
colorimetric methods show that the 
results of the latter may give incor- 
rectly high results when applied to 
human fat. 

Both DDT [1,1,1-trichloro-2,2-bis- 
(p-chlorophenyl) ethane] and its me- 
tabolite DDE [1,1-dichloro-2,2-bis(p- 
chlorophenyl) ethylene] are present in 
the body fat of people in the general 
population of the United States (1, 2) 
and other countries (3-5). It was shown 
recently, by the use of gas chromatog- 
raphy and highly sensitive detectors, 
that dieldrin (4) (1,2,3,4,10,10-hexa- 
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spectively, are present in the body fat 
of people in southern England and 
France. No information has been avail- 
able as to the occurrence of chlorinated 
pesticides, other than DDT and DDE, 
in the body fat of the general popula- 
tion of this country, but, because the 
average concentrations reported for 
DDT and DDE in the United States (2) 
were higher than those reported for 
other countries (3-5), we suspected that 
other chlorinated pesticides might also 
be present. Therefore, in connection 
with a periodic survey carried out in 
1961-62 to determine whether there 
has been any change in the storage of 
DDT in people of this country, those 
samples of fat that were large enough 
were analyzed not only by the Schech- 
ter-Haller method (6) but also by 
microcoulometric gas chromatography 
(7) to detect other insecticides. 

The results obtained by the Schech- 
ter-Haller method (6) for DDT and 
DDE in 131 samples from the general 
population and 51 other samples from 
people with occupational or other spe- 
cial exposure are to be reported sepa- 
rately (8). The two autopsy and 28 
surgical samples reported here (Table 
1) were collected in Wenatchee, Wash- 
ington; Phoenix, Arizona; and Louis- 
ville, Kentucky. All but four of the 
subjects from whom the samples were 
obtained had been residents of the re- 
spective states at least 2 years; only 
two (samples 29 and 30) had experi- 
enced occupational exposure to pesti- 
cides. In no instance was illness re- 
lated to pesticides. 

For this study, samples of body fat 
(18 to 42 g) were taken for compara- 
tive study by Schechter-Haller colori- 
metric analysis, and by gas and paper 
chromatography. These samples were 
chopped and extracted in a Waring 
blender with n-hexane. After extraction 
was complete, sodium sulfate was added 
and mixing was continued for 5 minutes 
to remove moisture. The extracts were 
then filtered and given a preliminary 
cleaning by partitioning with acetoni- 
trile (9). 

Gas chromatograms (Fig. 1, A and 
D) of standard solutions showed that 
dieldrin and DDE have the same re- 
tention times on the columns used. 
Since we were interested in determin- 
ing both the dieldrin and DDE in fat 
by gas chromatography, a preliminary 
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A column in which florisil is used 
has been described by McKinley et al. 
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