
Waldmeier (2) has pointed out that 
in past minima the polar prominence 
zone has remained stationary at about 
50? latitude prior to the sunspot mini- 
mum. During thc minimum its helio- 
graphic latitude sinks to about 45' 
before resuming a poleward drift. Ob- 
servers who have access to detailed 
prominence data can watch this addi- 
tional criterion for solar minimum. 
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Fig. 5. Daily values of 2800 Mcy/sec 
solar flux (Ottawa) January to June 1964. 
New cyclc spot visible o.n solar disk for 
the surface of the earth in watt/mn- per 
cycle of band width pcr second (X 10 l-'). 
The lower chart shows the flux atdjusted 
to the standard distance of I A.U. 
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Fig. 6. Rlchation bctween daily values of 
solar radiation at 2800 Mcy/sec adjusted 
to I A JU. (Ottawa) and calcium plages 
(McMath-Hulbert Observatory). IThe flux 
is measured in watts per square mseter per 
cycle of' band width per second (X 10 .It ). 
The daily calcium plage meiasurement is 
the sum of the product for each plage of 
excess intensity and area in millionths of 
hemisphere. The open circles identify the 
days with no visible spots. 
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In_ January we suggested (I) that 
the present solar minimum was de- 
veloping in a manner that resembled 
circumstances in 1944 more closely 
than those in 1923, 1933, or 1954. 
This continues to be true. Unless there 
is a sudden drop in the develop- 
ment of new cycle activity, the 1964 
minimum will occur without long inter- 
vals of true solar calim. The exact date 
ofl minimum, based on smoothed sun- 
spot means, will be a matter of future 
statistics. Persons planning IQSY pro- 
grams designed to study the truly quiet 
sun should try to take advantage of 
the brief intervals of solar quiet which 
are recognized and reported-but all 
too seldom forecast ini advaince-by 
solar astronomers. 
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E. RUT'r HEDEMAN 

FREt I) RIC . ST'rIWART 
McMaath-lHulbert Observatory, 
University of Michigan, Pontiac 48055 

Referenices and Notes 

1. H. W. I)odson and E. R. Iedcnman, Science 
143, 237 (1964). See also bibliography, ibid., 
p. 240. 

2. M. Waldmcicr, Z. Astrophys. 59, 205 (1964). 
3. Supported in part by contract with the Ollice 

of Naval Research. 

17 July 1964 

In_ January we suggested (I) that 
the present solar minimum was de- 
veloping in a manner that resembled 
circumstances in 1944 more closely 
than those in 1923, 1933, or 1954. 
This continues to be true. Unless there 
is a sudden drop in the develop- 
ment of new cycle activity, the 1964 
minimum will occur without long inter- 
vals of true solar calim. The exact date 
ofl minimum, based on smoothed sun- 
spot means, will be a matter of future 
statistics. Persons planning IQSY pro- 
grams designed to study the truly quiet 
sun should try to take advantage of 
the brief intervals of solar quiet which 
are recognized and reported-but all 
too seldom forecast ini advaince-by 
solar astronomers. 

HELE N W. DODSON 
E. RUT'r HEDEMAN 

FREt I) RIC . ST'rIWART 
McMaath-lHulbert Observatory, 
University of Michigan, Pontiac 48055 

Referenices and Notes 

1. H. W. I)odson and E. R. Iedcnman, Science 
143, 237 (1964). See also bibliography, ibid., 
p. 240. 

2. M. Waldmcicr, Z. Astrophys. 59, 205 (1964). 
3. Supported in part by contract with the Ollice 

of Naval Research. 

17 July 1964 

Conversion of p,p' DIT to 

p,p' 1DD in the Liver of the Rat 

Abstract. Feeding experiments with. 
rats demonstrate that p,p' DD'T 11,1- 
trichloro-2,2-bis(p-(hloropleni yl) ethane] 
is converted to p,p' DDLD 1[1,1-dichloro- 
2,2-his (p-ch( ooplienyl) ct/lineC in. the 

liver. 

Relatively high concentrations ofl p,p' 
DDD in fish liver oils have recently 
been reported () . Although somlc p,p' 
DDT an!d p,p' DDE [1,1-dichloro-2,2- 
bis(p-chlorophenyi)ethylene I were found 
in these oils, the amounts were signifi- 
cantly snaller than the amount of p,p' 
DDD and, judged by the lsuaIl pesticide 
practices, therc appeared to be no in- 
mediate explanation for the high p,// 
DDD concentrations. In more recentl 
work, Kallman and Andrews (2) showed 
by the use of C'-labeled p,p' DDT and 
paper chromatography that yeast can 
effect a reductive dechlorination of p,p' 
DDT to p,p' DDD. The study with 
yeast was repeated in this laboratory 
with pure p,p' DDT and a gas chro- 
matographic technique. The result sup- 
ported the cvidence for formation of 
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Fig. 1. Representative gas chromatograms 
of the olefins derived from p,p' DDT and 
p,p' DDD in the defatted tissue extracts 
of rats fed p,p' DD'F and a. control rat. 
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p,p' DDD from p,p' DDT. These re- 
sults suggested a possible reason for the 
high concentration of p,p' DDD in fish 
liver oils. The ability to dechlorinate 
p,p' DDT may not be limited to yeast 
but may also reside in higher animal 
forms. Although the conversion of p,p' 
DDT to such metabolites as DDE (3) 
and DDA (4) has been reported for 
species from the fly to man, there has 
been no evidence thus far that p,p' DDT 
can be dechlorinated to p,p' DDD in 
forms higher on the evolutionary scale 
than yeast. In this report we present 
gas chromatographic data that such a 
conversion occurs in at least one mam- 
malian species, the rat. 

Eighteen mature male and female 
Sprague-Dawley rats, each weighing 
about 210 to 320 g, were divided into 
three groups in which the members of 
each were matched in weight and sex. 
One group served as controls, and the 
animals were maintained on a standard 
diet of ground Purina laboratory chow. 
The two experimental groups were 
maintained on the same diet, but p,p' 
DDT or p,p' DDE (50 parts per million 
each) was added. Each experimental rat 
consumed approximately 0.75 mg of 
p,p' DDT or p,p' DDE daily. 

After 12 weeks on these diets the 
animals were killed, and the livers, kid- 
neys, and abdominal fat were removed 
for analysis and weighed. The tissues 
were extracted with ethyl ether and 
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each extract was made up to 50 ml. A 
portion was evaporated, and then the 
residue was taken up in petroleum ether 
distilled from an all-glass system and 
treated with acetonitrile (5) to remove 
fat. Although gas chromatography of 
the acetonitrile-treated petroleum ether 
extracts clearly distinguished between 
p,p' DDT and p,p' DDE, the peak for 
p,p' DDD, if present, exactly coincided 
with that for p,p' DDT. In order to dis- 
tinguish between p,p' DDT and p,p' 
DDD the method of Klein and Watts 
(6) was employed. This consisted in 

preparing the corresponding olefins by 
hydrolysis of the defatted tissue extracts 
with alcoholic sodium hydroxide. 

The gas chromatographic analyses 
were carried out in a Jarrell-Ash model 
700 gas chromatograph with a 90-cm 
U-shaped glass column which was mild- 
ly polar. The column consisted of a 2.5 
percent coating of a mixture of silicone 
fluid 96 (General Electric) and 2,2-di- 
ethyl-l,3-propanediol-isophthalate poly- 
ester (1:1 by weight) on Celite. The 
column temperature was set at 175?C, 
the electron capture detector at 200?C, 
the splitter and injector units at 190?C, 
and an 18-volt potential was applied to 
the cell. The system was able to detect 
readily 5 X 10~4 /g of the olefin of p,p' 
DDT, 2.5 X 10-4 /zg of the olefin of 
p,p' DDD, and 5 X 10-' jug of the olefin 
of o,p DDT. 

If the results for tissues of rats fed 
p,p' DDT (Fig. 1) are compared with 
the result for liver tissue from a control 
rat, it is evident that considerably more 
p,p' DDD is present in the liver of rats 
fed p,p' DDT. It should be noted, how- 
ever, that under the conditions of these 
experiments no p,p' DDD was observed 
in either kidney or fat. Traces of p,p' 
DDD were also observed in the liver 
of the control animal as well as p,p' 
DDT and o,p' DDT. This is attributed 
to the presence of mixed DDT residues 
in the commercial rat chow. p,p' DDD 
was found in the livers of all experi- 
mental and control rats, and there was 
no demonstrable difference between the 
amounts found in males and females. 
Figure 2 shows that the liver of a rat 
fed p,p' DDE does not contain p,p' 
DDD. No p,p' DDD was found in the 
kidneys or fat of rats fed p,p' DDE. 

It seemed of interest to compare the 
relative amounts of p,p' DDD olefin 
and total p,p' DDT olefins present in 
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when account is taken of the p,p' DDE 
[p,p' DDT olefin] which was already in 
the liver as a result of metabolic proc- 
esses, then a ratio of the p,p' DDD 
to unconverted p,p' DDT stored in the 
liver is approximately 2:1. 

Our results thus show that p,p' DDT 
is converted to p,p' DDD in the rat liver 
and that this conversion does not re- 
quire the intermediate formation of 
p,p' DDE. 
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E. P. LAUG 
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Food and Drug Administration, 
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Redifferentiation of Connective 

Tissue Cells in Serial Culture 

Abstract. When cell cultures are 
initiated from aortic connective tissue 
of rats and maintained as monolayers 
on glass, the differentiated property of 
collagen production disappears. How- 
ever, these same cells, when placed in 
diffusion chambers in the peritoneal 
cavities of other rats, produce colla- 
gen, as indicated both morphologically 
and by the accumulation of hydroxy- 
proline within the chambers. 

Some of the early workers in tissue 
culture, notably Champy (1), regard- 
ed the loss of identifiable morphologic 
and biochemical characteristics of dif- 
ferentiation, which occurs in tissue cul- 
ture, as a process of dedifferentiation 
-from which state cells could again 
return. With the more recent common 
use of cell culture techniques this con- 
cept of dedifferentiation and rediffer- 
entiation has been questioned (2). Al- 
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copolysaccharides (4) will, in rare in- 
stances, persist when cells are grown 

1053 

though specialized functions such as 
synthesis of collagen (3) or acid mu- 
copolysaccharides (4) will, in rare in- 
stances, persist when cells are grown 

1053 

Fig. 2. Gas chromatogram of a defatted 
liver extract from a rat fed p,p' DDE. 
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