
them. However, I can't get protected time 
to get the initial data with my busy clinical 

The fate of physician-scientists continues to be a topic that elicits 
many letters, most urging that something be done to "prevent the 
extinction of this species of scientist.. ." "The critical question is 
whether it is too late."Agricultural scientists propose that, for high 
rice yields, erect leaves are necessary to sustain the large leaf area 
necessary to store nitrogen. A new translation of Einstein's "Kyoto 
lecture" appears to resolve questions about his reported anoma- 
lous statement about the Michelson-Morley experiment. The im- - - 
portance of antimony in modulating arsenic's toxicity in drinking 
water is raised. And crystallographers challenge cell biologists to 
prove that experiments in microgravity are without value. 

schedule. Thus, I am in a ''catch: 22." If I 
get the data, I can get protected time. Yet, 
without the protected time, it will be very 
difficult to get the data. 

Despite these obstacles, I am hying to 
pull some of the early pieces together in my 
"off hours." This is difficult and may ulti- 
mately not be fruitfd. I would love the o p  
portunity to be able to apply for a starter pro- 
gram for mid-career clinicians who would 

Physician-Scientists at Risk M.D.'s (and this looks fine to NIH), most 
training programs have refocused their ob- 

The Policy Forum by Leon E. Rosenberg jectives to train clinical researchers. There- 
(Science's Compass, 15 Jan., p. 331) and fore, these training grants are being filled 
letters from William R. Brinkley and Ajit by M.D.'s who will perform pure clinical 
Varki (Science's Compass, 5 Feb., p. 791) research; indeed, in 1999, the emphasis on 
concerning the decline of physician-scien- M.D. research has shifted squarely to evi- 
tists and their research are commendable. dence-based medicine/outcomes research. 
However, a subtle but critical point, which Furthermore, given the influence of man- 
has a major impact on the situation, has not aged care, the palpable emphasis now being 
been mentioned. The placed on this type of 

'2 

like to research a clinical issue. I believe that 
I have insights into disease processes that are 
worth exploring. Yet, they will remain at the 
level of a hmothesis or an anecdote unless I 

problem stems from the 
all-inclusive classifica- 
tion by Rosenberg of 
physician-scientists as 
those performing "ba- 
sic, disease-oriented, 
patient-oriented, popu- 
lation-oriented, and 
prevention-oriented" 

paratively well off and therefore should ty and acted upon immediately. 

clinical research in 
medical schools, and 
the new K23 and K24 
awards (which have 
been designated for 
clinical researchers to 
the exclusion of labo- 
ratory-based M.D.'s), 
M. D.-driven clinical 

not be included in the discussion. Rather, Don Rockey 

the critical decline in M.D.,s performing Department of Medicine, Duke University Medical 
Center, Durham, NC 27708, USA. E-mail: 

research has been limited largely to tradi- don.rockey@duke,edu 
tional physician-scientists, those perform- 

investigation. Upon ! research is almost 
careful analysis of the Can the classical physician-scientist certainly assured of 
data and consideration survive? future success. This is 
of the kinds of research not the case for labo- 
being performed by the extremely diverse ratory-based M.D.'s. The depletion of these 
group of M.D.'s and M.D./Ph.D.'s, it is clear physician-scientists is only beginning, and 
that the problem for prototypical physician- the problem is going to be amplified dra- 
scientists (that is, those performing labora- matically in the next few years. 
tory-based, disease-oriented research) is The critical question is whether it is too 
much more precarious than appreciated. late. It very well may be. If there is any hope, 

M.D.'s performing typical clinical re- however, then the steps highlighted by 
search and those doing pure basic science Rosenberg, Brinkley, Varki, and others must 
who do not see oatients are in fact com- be endorsed by the entire medical communi- 

ing laboratory-based investigation who ex- 
tend into the clinical arena. The immediate 
h r e  for this group is clouded by the al- 

[ most complete exhaustion of M.D.'s who 
2 desire this classical career pathway. 

Evidence for this comes from the trend 
in M.D.-focused National Institutes of g 
Health (NIH) training grants. Although 

2 many of these slots are still being filled by 

Like many clinicians, I have identified 
common problems that are easily defin- 
able, but not easily treatable. I would like 
to have the opportunity to research some 
of these issues, but do not have the time as 
a full-time clinician. When I have dis- 
cussed this with my boss, he has told me if 
I could produce some promising data, he 
would give me protected time to develop 

d L 

am able to have the time to systematically de- 
velop an approach to study them. 

Jerry Sobieraj 
Boston Medical Center. Boston MA 021 18. USA. E- 
mail: sobieraj@bu.edu 

Unmentioned in Rosenberg's Policy Fo- 
rum are the significant disadvantages for 
a physician-scientist being funded by 
NIH. For example, a physician-scientist 
earning $150,000 per year who receives 
NIH funding for 50% of time and effort 
would have a shortfall of $15,375, assum- 
ing a fringe benefit rate of 23%. He or she 
must cover malpractice insurance; support 
the training of medical students, residents, 
and fellows; and support the clinic opera- 
tions. These expenses easily reach 
$60,000 per year; none is covered by NIH 
grants, and the physician-scientist is held 
responsible. 

If one assumes that the physician-sci- 
entist can meet his or her financial obliga- 
tions by a 47-hour work week seeing pa- 
tients, he or she would have to work an 
additional 7.8 hours a week to make up 
the shortfall. Even being paid the NIH 
salary cap, he or she would still have to 
work an additional 5.3 hours a week to 
meet the uncovered costs. Most physi- 
cian-scientists put in these hours, but is it 
any wonder that medical students would 
be leery of pursuing a career in research? 

One could argue that these additional 
expenses should be covered by the clinical 
department or by indirect costs. However, 
there are numerous reasons why this is 
unlikely to occur. Further, the physician- 
scientist would have to go "hat in hand" 
in order to get special consideration. 

One realistic solution is for NIH and 
other funding agencies to recognize the 
special and extra costs associated with a 
physician-scientist's work. These funding 
agencies should grant to the individual 
physician-scientist the necessary funds to 
cover these expenses in order to ensure 
that those funds directly support the 
physician-scientist doing the research. 
Otherwise, not only will we see fewer 
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physicians entering research; we will see 
more physicians leaving. 

Erwin B. Montgomery Jr. 
Movement Disorders Program, Department of 
Neurology, Cleveland Clinic Foundation. 9500 Eu- 
clid Avenue, Cleveland, OH 44195, USA 

Not that many years ago, a department in a 
medical school which provided clinical 
care could obtain enough money through 
its revenues generated by patient care reim- 
bursement to underwrite a meaningful por- 
tion of the faculty effort required to do 
clinical research. While one might argue 
that such reimbursement was not intended 
for this purpose, it was a practice under- 
stood and accepted by all involved, and the 
money sDent for these research efforts bv - .  
and large was a good investment for the 

5 country in general. The cost-cutting efforts 
5 that have affected all of medicine, includ- 
2 ing but not restricted to managed care and 

HMOs (health maintenance organizations), 
2 are in the process of rapidly eliminating 
5 this subsidy to clinical science. I do not 
6 know the amount of money this represent- 
% ed, but it certainly ran to many millions- 
$ perhaps hundreds of millons--of dollars. 

Its loss will be strongly felt, not just by the 
2 physician-scientists whose efforts would 
P e have been supported in this way, but also 

by the many hundreds of thousands of pa- 
tients who would have benefited. 

Not only are changes in health care deliv- 
ery practices making it extremely difficult to 
recruit patients into clinical studies, but pay- 
ing for the time that is needed to complete 
these studies is becoming increasingly prob- 
lematic. Any endeavor to prevent the extinc- 
tion of this species of scientist will need to 
address these issues. 

Oliver C. Cameron 
Department of Psychiatry, University of Michigan 
Medical Center, Ann Arbor, MI 4810941 18, USA. 
E-mail: ocameron@umich.edu 

Erect Leaves and 
Photosynthesis in Rice 

Charles C. Mann's article "Genetic engi- 
neers aim to soup up photosynthesis" 
(News Focus, 15 Jan., p. 314) suggests an 
improved RuBisCO enzyme to "lower 
crops' need for nitrogen." A second article 
by Dennis Normile (News Focus, 15 Jan., 
p. 313) suggests that erect leaves are neces- 
sary for capturing more sunlight. Both sug- 
gestions do not take into account the essen- 
tial fact that high yields necessarily involve 
harvests of large amounts of nitrogen (N) 
and that much of this N must be accumu- 
lated and stored in the leaves before grain 

Chinese breeders hope a rice strain having 
narrow erect leaves will increase yields. 

development (I). For example, a yield of 
10 tons per hectare of rice includes the har- 
vest of 140 kilograms of N per hectare in 
the grain. Because about half the grain's N 
must be translocated from leaves (2) and 
leaves can transfer about 1.0 gram of N per 
square meter (3), a leaf area index (L, one- 
sided leaf area per unit of land area) of 7 is 
needed simply to store N before transfer to 
the grain. The proposed decrease in RuBis- 
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