
may pass across the flowers before the dan- 
gers themselves (14). 

It is noteworthy that the flowers, Dryas 
at least, rely, in part, on the services of the 
basking insects (as well as others) for polli- 
nation and hence reproduction, dispersal, 
and colonization (8) and display the attri- 
butes of entomophily (14, 15). 

Flower power, generated by the com- 
bined effects of heliotropism and radiant 
heat focusing, in the high arctic is impor- 
tant to reproduction of the plants and to 
the insects which visit flowers and may pol- 
linate them. Insolation may play a role in 
the distribution of the high arctic fauna 
and flora (8, 16). 
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responsive tumors constitute only 20 to 40 

percent of cases. The success rate can be 
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for endocrine therapy only those patients 
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whose tumors contain estrogen receptor 
(ER) (1). Our concern now is to identify 
the 40 percent of ER+ but endocrine resis- 
tant tumors, whose growth cannot be in- 
hibited by either ablative or additive endo- 
crine manipulation. To this end we hypoth- 
esize that when progesterone receptors 
(PgR) are present, tumors will be endo- 
crine responsive and that in their absence 
tumors will be resistant to endocrine ma- 
nipulation. 

Normal target tissues for any hormone 
contain specific receptors for that hor- 
mone, and when malignant transformation 
occurs, the cell may retain all or part of its 
normal complement of receptors. The as- 

sumption has been implicit that when ER 
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is present in malignant mammary cells, 
tumor growth is regulated by the hormonal 
environment and that a change in this envi- 
ronment will cause tumor regression. 
However, since binding to receptors is only 
an early step in hormone action, it is pos- 
sible that in ER+ tumors where endocrine 
manipulations fail, the lesion is at a later 
step. An ideal marker of an endocrine re- 
sponsive tumor would, therefore, be a mea- 
surable product of hormone action rather 
than the initial binding step. 

Because in estrogen target tissues the 
synthesis of PgR depends on the action of 
estrogen (2), we investigated the possibility 
that PgR might be such a marker. If so, it 
would be expected that PgR would be rare 
in tumors which lack ER. The presence of 
PgR in tumors containing ER would in- 
dicate that the tumor is capable of synthe- 
sizing at least one end product under estro- 
gen regulation, and that the tumor remains 
endocrine responsive. Tumors with ER but 
no PgR would be resistant to endocrine 
therapy. 

PgR has been found in the reproductive 
tracts of several species (3), but its demon- 
stration in rats and humans has been diffi- 
cult because of progesterone's predilection 
for binding to glucocorticoid receptors and 
to corticosteroid binding globulin (4). One 
indirect approach to this problem has been 
to mask the competing sites with unlabeled 
hydrocortisone (5). 

Recently the synthetic progestational 
compound R5020 has been found to bind 
specifically to PgR in immature rat and 
mouse uteri (6). With this progestin, the 
receptor sediments in the 8S region of 
sucrose gradients, where serum contami- 
nants do not interfere. 

We have used 8S binding of [3H]R5020 
to identify PgR in human breast cancer tis- 
sue (7). Excess unlabeled progesterone or 
R5020 completely inhibits the binding, 
whereas hydrocortisone, dexamethasone, 
or estradiol do not compete effectively (8). 
We have now determined PgR and ER (9) 
in 50 human mammary tumors and the re- 

Table 2. Comparison of ER, PgR, and tumor re- 
sponse to endocrine therapies in nine patients. 
Abbreviations: Hx, hypophysectomy; Ov, 
oophorectomy; A, androgen (fluoxymesterone). 

Re- Ther- 
Patient ER PgR sponse* apy 

1 + + Hx 
2 + + + Ov 
3 + + + A 
4 + 0 0 Ov 
5 + 0 0 Ov 
6 0 0 0 Ov 
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Abstract. We hypothesize that the presence ofprogesterone receptors in human breast 
tumors may be a sensitive marker for predicting response to endocrine therapy. Proges- 
terone receptors were found in 56 percent of tumors with estrogen receptors, but were ab- 
sent in tumors without estrogen receptors. Preliminary clinical correlations show that 
only those breast tumors with progesterone receptors regressed after endocrine therapy. 
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suits are summarized in Table 1. PgR is 
absent in all of the 14 tumors lacking ER. 
Of the 36 ER+ tumors, 56 percent also 
had PgR. This approximates the percent- 
age expected to respond to endocrine 
therapies, so that this result is consistent 
with the hypothesis that PgR is a marker 
of endocrine responsive tumors. 

Confirmation of our hypothesis requires 
direct correlation of the presence of PgR 
with objectively defined clinical remission. 
Only 9 of the 50 patients have been com- 
pletely evaluated to date, and the results 
appear in Table 2. Objective remissions oc- 
curred only in those patients whose tumors 
contained PgR. We should emphasize that 
this very preliminary correlation is not 
conclusive, but is offered only as initial 
support of our hypothesis. 

In summary, it is already well estab- 
lished that absence of ER in a breast tumor 
almost always indicates that the tumor will 
be resistant to endocrine therapy. Yet 
some malignant cells may retain ER but 
also be endocrine resistant. If further cor- 
relations support our hypothesis, the pres- 
ence of PgR will show that the tumor re- 
mains under at least partial endocrine con- 
trol and may be classified as endocrine re- 
sponsive. Patients with such tumors would 
be likely to benefit from endocrine thera- 
pies. 
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1951)]. Five picomoles of [3H]R5020 (3H-la- 
beled 17,21-dimethyl-19-nor-4,9-pregnadiene-3,20- 
dione-6,7; 51.4 c/mmole) obtained from Roussel- 
Uclaf were added to 250 ul of cytosol and in- 
cubated for 4 hours at 4?C. Parallel samples were 
incubated for 15 minutes with 100-fold excess of 
unlabeled R5020. Pellets were prepared from a 1- 
ml suspension of dextran-coated charcoal (0.25 
percent Norit A, 0.0025 percent dextran in 0.01M 
tris-HCI, pH 8.0, at 4?C) by a 10-minute centrifu- 
gation at 2000g. The charged cytosol was trans- 
ferred onto the pellet, mixed, and incubated for 15 
minutes at 4?C to adsorb unbound radioactivity. 
After recentrifugation for 10 minutes at 2000g, a 
200- Al portion of the supernatant was layered onto 
a 5 to 20 percent sucrose gradient prepared in the 
homogenization buffer. '4C-Labeled bovine serum 
albumin [R. H. Rice and G. E. Means, J. Biol. 
Chem. 246, 831 (1971)], 1500 count/min per 10 il 
of buffer, was added to each gradient as an internal 
marker. Gradients were centrifuged in a Beckman 
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Acetaldehyde Oxidation by Hepatic Mitochondria: 
Decrease After Chronic Ethanol Consumption 

Abstract. Prolonged consumption of ethanol significantly reduces the capacity of rai 
liver mitochondria to oxidize acetaldehyde. This is associated with decreased mitochon- 
drial respiration with acetaldehyde as substrate. The reduced ability of mitochondria tc 
metabolize acetaldehyde may explain the high levels of acetaldehyde in the blood of alco- 
holics, which in turn could promote the perpetuation of liver injury. 
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Acetaldehyde, the first product of eth- 
anol oxidation in the liver, has been in- 
criminated in the development of ethanol 
dependence, on the basis of the findings 
that acetaldehyde competitively inhibits 
the oxidation of other aldehydes, resulting 
in the formation of biologically active al- 
kaloid derivatives (1). Acetaldehyde is also 
considered a possible cause for the cardio- 
toxic (2) and hepatotoxic (3) complications 
of alcoholism. The significance of this 
mechanism has been enhanced by the ob- 
servation that alcoholics display signifi- 
cantly higher blood levels of acetaldehyde 
than nonalcoholics given the same dose of 
ethanol (4), but the cause for this dif- 
ference is unknown. Since acetaldehyde 
is metabolized by hepatic mitochondria 
in a nicotinamide adenine dinucleotide 
(NAD)-dependent process (5), and since 
chronic ethanol consumption primarily 
impairs the ability of hepatic mitochondria 
to reoxidize reduced NAD (NADH) (3), 
we considered the possibility that the mito- 
chondrial damage caused by prolonged in- 
take of ethanol might result in a reduced 
capacity to metabolize acetaldehyde. It 
was reported, however, that chronic con- 
sumption of ethanol in animals did not 
change (6) or increased (7) the activity 
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of hepatic NAD-dependent aldehyde dehy- 
drogenase. Therefore, we compared the 
effects of chronic ethanol feeding on both 
the capacity of intact mitochondria to 
oxidize acetaldehyde and the activity of 
aldehyde dehydrogenase in disrupted mito- 
chondria. 

Female Sprague-Dawley rat littermates 
were pair-fed nutritionally adequate liquid 
diets with 36 percent of the total calories as 
ethanol or isocaloric carbohydrates (8). 
After 4 to 5 weeks, liver mitochondria were 
obtained as described (3), and the capacity 
of mitochondria to oxidize acetaldehyde 
was determined by acetaldehyde disap- 
pearance as follows. Intact mitochondria 
(0.5 mg of protein per 25-ml flask) were in- 
cubated with 60 tuM acetaldehyde in a buf- 
fer consisting of 0.3M mannitol, 75 mM 
sucrose, 10 mM magnesium chloride, 
10 mM potassium phosphate (pH 7.4), 
0.5 mM ethylenediaminetetraacetic acid 
(EDTA), and 10 mM potassium chloride, 
in a final incubation volume of 0.5 ml. Af- 
ter acetaldehyde was added to the system, 
the flask was closed and incubated with 
shaking (120 strokes per minute) for 0, 3, 
or 6 minutes at 37oC. The reaction was 
stopped by the addition of 0.1 ml of per- 
chloric acid in a final concentration of 
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