
our knowledge been reported in concert 
in cells of any long-term cultured human 
line other than HeLa. (ii) That none of 
the cultures exhibited marker No. 1, 
found in HeLa S3 and many other HeLa 
strains, indicated the likelihood of a clonal 
derivation of all T-l cultures. (iii) Contin- 
uing chromosome evolution in isolated 
strains of T-1 is inferred from the pres- 
ence in each cell of additional unique 
markers. No metaphase in any of the cul- 
tures revealed a Y chromosome. 

The five cultures were tested by gel 
electrophoresis for eight gene-enzyme 
systems (8). The allozyme phenotype of 
the cultures was identical to that of 
HeLa cells for these enzymes and con- 
forms to previously published results. 
The probability of a genotype at these 
eight loci in an individual cell line being 
identical to HeLa is .0017 (8). 

Results of HLA typing revealed an 
identical phenotype in all cultures, 
namely, a positive reaction for HLA-A2 
antigen and negative results for HLA- 
Al, A3, A9, AIO, and HLA-B5, B7, B12, 
B17 antigens. These results conform to 
the uncommon phenotype of HeLa cells 
that are found when a sensitive absorp- 
tion procedure is used (9). 

HeLa cells were present in the labora- 
tory of origin at the time T-1 was initi- 
ated (3). During its establishment, initial 
proliferation diminished after one pas- 
sage and 28 days in culture. By the end 
of 2 months it was noted that one of the 
original six tubes planted showed islands 
of epithelial cells of normal appearance 
which 5 days later could be transferred 
and proliferated rapidly. It is likely that 
these were, in fact, contaminating HeLa 
cells, descendants of one or a few HeLa 
cells. 

The many conclusions based on exper- 
imental results obtained with the use of 
T-1 cells must be reevaluated in view of 
the origin of the cells and depending on 
the nature of the experiments. If a hu- 
man cell, whether normal or tumor, suf- 
ficed in the protocol, the conclusions 
drawn remain sound. However, if one in- 
tended to collect data on normal, pre- 
sumably diploid cells derived from kid- 
ney tissue of an 8-year-old male, most 
likely of Caucasian origin, and had, 
instead, used adenocarcinoma-derived 
heteroploid cells from the uterine cervix 
of a 31-year-old black woman, this would 
not be the case. Meanwhile we continue 
to search for long-term cultivated human 
cells of normal kidney origin. 
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Skirboll et al. (1) have provided data 
suggesting that dopaminergic autorecep- 
tors in the substantia nigra are much 
more sensitive to small doses of dopa- 
mine agonists than many of the post- 
synaptic dopaminergic receptors in the 
caudate nucleus. The investigators may 
have introduced an artifact in their 
study, however, by using gallamine to 
immobilize the experimental animals. 

Gallamine, a synthetic tubocurarine 
analog, is widely used because of its well- 
known blocking action of acetylcholine 
at the muscle end-plate receptors. Less 
well known is that gallamine may have a 
central anticholinergic action as well. 
When systemically administered, galla- 
mine passes from blood into the cerebro- 
spinal fluid (2), and it also exerts a direct 
action on the central nervous system as 
demonstrated by electrophysiological 
studies (3). 

Although the precise interrelation- 
ships of the cerebral cholinergic and 
dopaminergic systems are not known, 
the two systems appear to be mutu- 
ally antagonistic at a behavioral (4) as 
well as at a biochemical level (5), and 
they occupy overlapping areas in the 
substantia nigra and some other regions 
of the central nervous system (6). 
Among several possibilities, it has been 
proposed that acetylcholine could act at 
these areas as a presynaptic modulator 
of dopaminergic neurons (7). 

The studies of Skirboll et al. were per- 
formed on the pars compacta of the sub- 
stantia nigra and on the caudate nucleus. 
Besides their high dopamine content, 
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these two regions display prominent ace- 
tylcholinesterase activity, suggesting 
that they are important sites for choliner- 
gic-dopaminergic interaction (7). The re- 
sponse of these regions to either the sys- 
temic or the iontophoretic application of 
dopamine agonists is likely to be affected 
by cholinergic modifications induced by 
gallamine or other agents. 

Although the central actions of sys- 
temic gallamine have been largely ig- 
nored, its use in a study of central do- 

paminergic mechanisms throws the va- 
lidity of the results into serious ques- 
tion. 
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Administration Medical Center, 
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The concern Garcia-Bufiuel expresses ognized that it is not a reliable marker 
regarding the possibility that our results for acetylcholine input (3). 
may be confounded by interactions be- Even if gallamine did affect the nigro- 
tween the paralytic we used and the spe- striatal system directly, a direct action of 
cific substances under study is important gallamine at the dopamine receptor must 
and addresses an issue that is often ig- be hypothesized in order to confound 
nored in pharmacological experiments. our results, because microiontophoresis 
However, the gallamine-dopamine inter- allows one to study the direct effect of 
action hypothesized by Garcia-Bufiuel is dopamine on neurons. To our knowl- 
extremely unlikely. edge, no evidence has been advanced re- 

Garcia-Bufiuel's hypothesis necessi- lating an interaction of acetylcholine 
tates at least three assumptions: galla- with dopamine receptor sensitivity. 
mine crosses the blood-brain barrier, gal- In addition, we have found that the 
lamine affects dopaminergic systems, dose response curves for dopamine neu- 
and gallamine affects dopamine receptor ron activity in rats with respect to apomor- 
sensitivity. We address each assumption phine and dopamine are the same wheth- 
in order. er the animals are anesthetized with 

Because charged molecules cross lipid chloral hydrate or paralyzed with galla- 
membranes with difficulty, substances mi e. Intravenous administration of gal- 
containing one quaternary amino group lamine to a respirated rat anesthetized 
usually do not cross the blood-brain with chloral hydrate does not alter dopa- 
barrier in pharmacologically significant mine cell firing rate or pattern. Further- 
amounts (1); gallamine contains three more, cholinergic drugs (for example, 
quaternary amine groups. Thus, radio- scopolamine and physostigmine), which 
actively labeled gallamine has been pass the blood-brain barrier more easily 
shown not to enter the central nervous than gallamine, have no detectable effect 
system (CNS) (2). However, some of the on dopamine cell activity. 
papers referred to by Garcia-Bufiuel do From these data we conclude that in 
present evidence that small amounts of our studies gallamine did not confound 
gallamine may enter the CNS, and this the results. 
possibility must be considered. In our ' ANTHONY A. GRACE 
case, however, even the crossing of gal- LANA R. SKIRBOLL 
lamine into the brain could not have con- BENJAMIN S. BUNNEY 
founded our results, as shown below. Departments of Pharmacology and 

The references given by Garcia- Psychiatry, Yale University 
Bufiuel for dopamine-acetylcholine in- School of Medicine, 
teractions deal with muscarinic drugs, New Haven, Connecticut 06510 
whereas gallamine is a nicotinic antago- 
nist. The paper referenced by Garcia- References 

Bufiuel to argue for anatomical dopa- 1. W. H. Oldendorf, Annu. Rev. Pharmacol. 14, 239 (1974). 
mine-acetylcholine overlap shows the 2. G. Dal Santo, Br.J. Anesthesiol. 44,321(1972). 
substantia nigra to have one of the 3. A. Silver, Int. Rev. Neurobiol. 10, 57 (1967); M. 

gJ. Kuhar, in Biology of Cholinergic Function, A. 
lowest concentrations of acetylcholine in M. Goldberg and I. Hanin, Eds. (Raven, New 
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The recent report of Cornett and Rig- 
ler (1) presented a model to predict 
the areal hypolimnetic oxygen deficit 
(AHOD). This model was accurate over 
the range of the 12 lakes investigated (the 
total amount of variation Rs = 0.75). The 
regression equation developed was 
AHOD = -277 + 0.5Rp + 

5.0 TH74 + 1501n(ZH) 
where Rp is the areal phosphorus reten- 
tion (in milligrams per square meter per 
year) from Dillon and Rigler (2), TH is the 
mean volume-weighted temperature of 
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the hypolimnion (in degrees Celsius), 
and ZH is the mean thickness of the 
hypolimnion (in meters). But, despite the 
accuracy of this model to predict 
AHOD, we feel there are some logical 
and computational flaws in the approach 
used to generate the model. 

The logical flaw centers around the 
term Rp, which appears to have been ap- 
plied outside the limits of its normal va- 
lidity in the Cornett and Rigler model. 
Nevertheless, this is a common problem 
with retention models (2) and is not too 
serious here. 
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serious here. 

The computational flaws are some- 
what more serious than the logical flaw 
and jeopardize the validity of the model. 
A basic assumption of all least-squares 
multiple regression analyses is that the 
independent variables are not correlated 
(3). Although often overlooked in many 
multiple regression analyses, this as- 
sumption was particularly violated in the 
AHOD model of Cornett and Rigler. The 
negative correlation between TH1 7 and 
ln(ZH) is very high, -0.69. A conse- 
quence of this high correlation is that 
the order in which the variables are en- 
tered into the stepwise multiple regres- 
sion analysis will dramatically affect the 
predictive equation. The temperature 
term TH74 was not significant in the 
original analysis, but this term may have 
been significant if added to the stepwise 
analysis before the hypolimnion thick- 
ness term, ln(ZH). The high negative cor- 
relation between TH174 and ln(ZH) sug- 
gests that, if temperature were added to 
the stepwise regression first, the hypo- 
limnion term might be nonsignificant. 
Should this be the result, the major point 
of the Cornett and Rigler report would be 
negated, that is, that ZH played an impor- 
tant and unexpected role in predicting 
AHOD. We suggest a more detailed 
analysis of the significance of TH and ZH 
be made before any limnological con- 
clusion about cause and effect be drawn. 
In particular, the stepwise regression 
analysis approach should be avoided. 

We applied the Cornett and Rigler 
model with data from the Great Lakes. 
The predicted AHOD for Lake Michigan 
is 504 mg of 02 per square meter per day 
for a hypolimnion 70 m thick and a total 
phosphorus concentration of 8 mg/m3 
(4); for Lake Superior the predicted 
AHOD is 486 mg of 02 per square meter 
per day for a hypolimnion 130 m thick 
and a total phosphorus concentration of 
4 mg/m3 (5). We found that these predic- 
tions, although possible, are too high for 
both Lake Michigan and Lake Superior 
and have never been observed. Our con- 
clusion is that the model appears very 
sensitive to ZH and yields high AHOD 
values for any lake with a hypolimnion 
over 50 m thick. 

An additional but less important prob- 
lem with the computational technique is 
the transformation of the ZH and TH vari- 
ables. The transformed variables, al- 
though statistically correct (6), are diffi- 
cult to understand in terms of meaningful 
units. The temperature variable, in par- 
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to a power of 1.74. In some cases, trans- 
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of an independent variable in the pre- 
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