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proxirnat(~ly80 percent the ilitcnsity of 
tllat c,oitiin,g fro111 above. 

'rlie filters in the trvo duplicate experi- 
ments were placed with their planes of 
polarization perpendicular to each other 
to unmask any unforesee~l influences, 
such as light reflected within, or leaking 
into, the experimental box. 

When the test cultures that were illu-
tninated with polarized light were in-
spected 3 days after fertilization, one sarv 
not only a profusion of bipolar forms, 
but also a striking tendency of the rhi- 
zoids to develop horizontally and in the 
plane of vibration (PP, Fig. 1 )  of the 
electric vector. A portion of a shadow-
graph of one of the test cultures is shown 
in the bottom section of Fig. 1. Portions 
of shadowgraphs of the controls are 
shown in the top and middle sections of 
Fig. 1. 

A quantitative measurement was then 
made of the orientation rvith respect to 
PP  of all the 171 rhizoids developed 
by 124 embryos that tc-ere selected as a 
representative sample of the t~vo  test cul- 
tures. The distribution of the angles be- 
tween these rhizoids and PP  showed 
a single sharp maximum at 0'. Of these 
171 rhizoids, 118, or 69 percent, lay 
~r i th in  10° of PP; 167, or 98 percent, 
within 45O of PP; and none between 
80' and 9O0 of PP. ( I n  a randomly 
oriented population, 11 percent ~vould lie 
within l o 0  of PP, 50 percent \\-ithin 
45O, and 11 percent between 80' and 
90°.) 

This experiment, in which t\\-o cultures 
were exposed to polarized light, one to 
unpolarized light, and one to no light, 
was t\\-ice repeated. I t  was apparent upon 
inspection that the rhizoids in the two 
confirmatorv exaeriments showed the, L 

same marked tendency to develop in the 
plane of polarization. 

The percentage of bipolar forms \\-as 
nleasured in all the cultures. In  the six 
exposed to polarized light, bet\\-een 27 
and 53 percent of the embryos rvere bi- 
polar; in the three exposed to unpolar- 
ized light, between 4 and 12 percent were 
bipolar; in the three exposed to no light, 
between 1.3 and 3.2 percent were bipolar. 

I t  would be premature to discuss the 
relative roles of the light's intensity, spa- 
tial pattern, and polarization in effecting 
the development of these bipolar form?. 
Xevertheless, the fact that up to 50 per- 
cent of these bipolar forms can be pro- 
duced by some type of temporally co11- 
stant illunlination strongly implies [hat 
the polarity of the Fucus egg arises epi- 
qenetically rather than being determined 
by the rotation of a preformed asym-
metric structure such as the nucleus 
These phenomena are being investigated 
further. 
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Catheptic Activity in Tissues 
of Tumor-Bearing Rats 

If cathepsins play a catabolic role in 
viuo, one might expect in tumor-bearing 
animals an elevated cathepsin concentra- 
tion in such tissues as muscle which are 
undergoing proteolysis, ~vhile no increases 
~vould be expected in tissues that are en- 
larging (liver, spleen, and tumor).  On 
the contrary, catheptic activity was found 
to be increased in the lir ers of many can- 
cerous rats ( I) .  Holyever, these cathepsin 
assays rvere conducted at the customary 
but nonphysiological p H  of 3.5. In  the 
pre?ent study (2), cathepsin concentra-
tion? of several tissues in normal rats and 
in rats bearing Walker-carcinoma-256 
inlplants have been measured at both $11 
3.5 and 7.5. 

The cathepsin assay technique em-
ployed was essentially the Snoke-and-
Seurath (3)nlodification of Anson's ( 4 )  
method. The tissues \\-ere homogenized 
ill a glass honlogenizer rvith 5 volumes of 
2 percent potassiunl chloride. (Minced 
muscle tvas disperaed in a IVaring blen- 
dor.) After centrifugation, 2 ml of the 
resulting extract was added to 5 ml of 
substrate. The hemoglobin substrates at 
p H  3.5 and 7.5 were Anson's ( 4 )  sub- 
strates for cathepsin and trypsin, respec- 
tively. T\\-o-milliliter samples of the di- 
gestion mixture were pipetted into 5 ml 
of 5-percent trichloroacetic acid at 0 and 
20 n~inutes. After the samples had been 
centrifuged the difference in optical den- 
sity at 280 my of the supernatant solu- 
tions of the 0- and 20-minute samples 

Table 1. Cathepsin concentrations of vari-
ous tissues of normal and tumor-bearing 
rats. Concentrations are in Anson's ca-
thepsin units X 10" per gram of tissue. 
There were six rats in each group. 

Assayed at Assayed at 
pH 3.5 pH 7.5 

Tissue 	 -- - . 

Nor-
nlal Tumor 

Liver 0.74 0.89 
Kidney 0.80 1.36 
Spleen 2.21 1.78 
Muscle 0.23 0.26 
Tumor 0.75 

was usctl a s  tllc nicasurc of protcolysis. 
l':~blc 1 ~ h o vs ~ h ca\  crag(, ~;ltl>c,~)sin 

conc.entrations of scveral tissucs of nor-
mal and tumor-beari~ig rats. The values 
found at p H  3.5 for liver, kidney, and 
spleen were similar to those of hfaver. 
Dunn, and Greco ( 1 )  rvith the exception 
of an increase in kidney cathepsin in the 
tumor-bearing rats. Muscle cathcpiin of 
the tumor-bearing rats did not reflect the 
rapid proteolysis that, presumably, rvas 
occurring in this tissue. Surprisingly, the 
cathepsin levels at pI-I 7.5 rvere fully as 
high as those obtained at p H  3.5 At this 
pH, there were 110 differences between thc 
two groups of rats. The  cathepsin levt.1 
in the tumors was found to be intermc>di- 
ate. Recently, catheptic activity was 
found to increase markedly in spontane- 
ously regressing Flexner- Jobling carci-
nomas ( 5 ) .This evidence \\-ould favor a 
catabolic role for cathepsiils in vivo. 

ARTHURL. P,:\BsoN" 
Radiation Rcs~arch  Labol-atory, State 
CTnii'~rsity of lorcla, lozc~a City 
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Rate of Postglacial Rise 
of Sea Level 

The results of careful studies of peat 
and shell material from Velsen in North 
Holland reported by van Straaten ( I ) ,  
and radiocarbon measurements on this 
material by deVries and Barendsen (2 )  
have led to a fairly adequate knowledge 
of the approximate sea stand as a func- 
iion of time for the Dutch coast over the 
past 8000 years. These authors represent 
their results by a figure shorving radiocar- 
bon age of shell and peat versus depth of 
the sample horizon relative to the present 
strand line. The  same is shown in this 
report (3) in Fig. 1; we have added 
measurements from other localities for 
comparison. Most of the added measure- 
ments were made by the i\/Iagnolia Petro- 
leum Laboratory, Houston, Tex., on 
material that \\-as obtained from bays, 
barrier islands, and the continental shelf 
of the Texas and Louisiana coasts ( 4 ) .  
The sources of other dates are indicated 
in the figure caption. 

With the exception of several dates 
that were determined by the Lamont 
Geological Observatory, the measure-
ments appear to show approximately 
equal rates in the rise of the sea level at 

SCIENCE, VOL. 123 


