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 30 September 1966, Volume 153, Number 3744

 The Government, the Universitie
 and Biomedical Resear

 John W. Gardr

 The federal government, the univer-
 sities, and the research community have
 developed an extraordinarily success-
 ful partnership during the past 30
 years; and it is nowhere more crea-
 tive and productive than in the pro-
 grams administered by the Public
 Health Service, particularly the Na-
 tional Institutes of Health.

 The passage by Congress in 1937
 of the National Cancer Act set a pat-
 tern that has exerted a dominant in-

 fluence on the development of the medi-
 cal sciences in this nation. Three ele-

 ments first set forth in that legisla-
 tion have become key components of
 all subsequent action: (i) the research
 project grant as the device enabling the
 federal government to join in common
 purpose with the nonfederal scienti-
 fic community in the support of re-
 search activity of broad public in-
 terest; (ii) the selection of research
 activity worthy of public support by
 nonfederal scientific peer groups and
 by advisory groups broadly representa-
 tive of the scientific and public in-
 terest involved;. (iii) the development
 of a strong, direct, research operation.

 Replication of these elements in sub-
 sequent legislation has led to the com-
 plex we know now as the National
 institutes of Health. The achievements

 that have flowed from this process have
 transformed the setting, character, and

 The author is Secretary of Health, Education,
 and Welfare. This article is based on an address,
 given in Bethesda, Maryland, 23 August 1966, to
 the Consultants of the National Institutes of
 Health.
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 magnitude of biomedical
 they have brought intc
 tional system of mec
 broadly based in the u
 scientific institutions, w
 pervasive influence of
 scene of medical educat

 services.

 The rapid expansion 4
 port for research has
 tual dependency amon
 government, the univer
 scientists of this nation.

 about because of the

 science to the destiny
 on the one hand and, or
 cause of the importan
 funds to the stability
 the careers of scientists

 vance of graduate resea:
 tion.

 Though the federal g(
 universities, and scien
 prospered under this co
 tual dependence, there
 ferences in their respec
 responsibilities.

 1) The responsibilit)
 agencies is the pruden
 tive use of funds a]

 them to achieve the n<

 for which they were mad
 2) The basic obligati

 versities is to the ad,
 transmission of knowlec
 creation of conditions u

 scholar and scholarly
 flourish.

 3) The investigators

 to maintain the integrity of scientific
 inquiry and the conditions essential to
 its pursuit.

 The problem is to fashion the
 terms of the relationship in a manner
 that acknowledges the mutual depend-
 ence among the three parties and, at
 the same time, respects the integrity
 of their respective responsibilities-
 without distortion, without arbitrary
 subordinaton of one to the other, and
 without interference in the perform-

 ance of these primary roles.
 This is not an entirely easy assign-

 ment.

 In the past year or so, concern over
 the possibility of an absolute decline

 I research; and or a diminished emphasis in federal
 ) being a na- support for basic research in the bio-
 lical research, medical sciences has been widely ex-
 iniversities and pressed. Is there a real basis for this

 rhich exerts a concern? To answer the question ade-
 n the whole quately, it is necessary to deal with
 ion and health four critical issues.

 First, has there been a major change
 of federal sup- in the basis and nature of the fed-
 created a mu- eral relationship to fundamental re-
 ig the federal search, graduate training, and expan-
 sities, and the sion of the academic and scientific
 This has come resources of this country? Has there
 importance of been a major policy decision to shift
 of the nation resources from the support of the
 i the other, be- individual scientist on a long-term
 ice of federal basis to directed, short-term, research
 of institutions, programs aimed at specific targets and
 s, and the ad- to application?
 rch and educa- These questions can be answered

 directly. There has been no change
 overnment, the in the policy of the Department of
 tists have all Health, Education, and Welfare con-
 ndition of mu- cerning the essential role of funda-
 are broad dif- mental science in the pursuit of its
 :tive roles and program goals, and none is contem-

 plated. Nor has there been any policy
 y of federal decision to diminish the national in-
 it and produc- vestment in the fundamental sciences
 ppropriated to relevant to health and medicine. The
 ational purpose development and maintenance of a
 le available. stable framework for the support and
 on of the uni- continued advancement of the national
 vancement and scientific effort in these areas is and
 Ige and to the will continue to be a major objective of
 nder which the the department.

 activity will In our practical-minded society, com-
 mitted as we are to the large-scale,

 are committed organized pursuit of our shared pur-
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 poses, the individual efforts of the
 basic researcher will always be in
 danger of neglect, always in need of
 special encouragement. It would be in-
 credibly shortsighted if we were to con-
 clude, at this time of swiftly expanding
 horizons in the biological sciences,
 that basic research should be deem-
 phasized.

 The second critical issue that must
 be dealt with is considerably more dif-
 ficult. What are the essential condi-
 tions for maintaining, and the rate of
 growth needed to maintain, a healthy
 fundamental science component in the
 fields related to health and medicine?
 What rate of increase in funding can
 the scientific community expect?
 What constitutes stable support? Un-
 fortunately, these are not questions
 that can be easily answered.

 During the period of 1956-64,
 when the broad national base for

 medical research was being built, the
 rate of budget growth of the Na-
 tional Institutes of Health approxi-
 mated 30 percent per year. Now NIH
 programs involve a budget of $1.3
 billion. At this level a 30-percent
 growth rate is neither warranted nor
 tenable. The increases in the future
 must reflect growth that is both ra-
 tional in respect to the existing base
 and selective in terms of purpose and
 need.

 Much speculation has been directed
 to identification of the necessary rate
 of growth of graduate research and
 education. Some say that a rate of 15
 percent per year is the necessary mini-
 mum increase in level of support. But
 the thorough economic analysis that
 one might expect to lie behind such a
 widely quoted figure has yet to be
 made.

 The question deserves to be ex-
 amined with the same thoroughness
 and objectivity that we give to other
 important matters in the field of sci-
 ence. Scientists outside government
 should join with us in an intensive
 effort to arrive at a reasonable answer.

 The rate of increase in support must
 reflect the needs associated with the
 entry of new scientists into the field,
 the pressure of price and wage changes,
 the growing complexity of present-
 day scientific effort, and the emergence
 of new fields of scientific endeavor.

 Even if we arrive at a universally
 agreed-upon figure for the desirable
 rate of increase, it would not be pos-
 sible, of course, to guarantee that figure
 in an exceptionally tight budget year.
 Among all human enterprises, biomedi-

 1602

 cal research cannot hope to have the
 unique attribute of existing in a world
 without resource constraints.

 But systematic analysis will at least
 enable us to know the standard we

 should struggle to maintain. The goal
 is a dynamic biomedical research ef-
 fort, adequately supportive of the in-
 stitutions conducting it, responsive to
 the career requirements of the men and
 women devoting their lives to it, and
 capable of healthy growth.

 The third critical issue is: How
 should one view the allocation of re-
 sources among (i) basic research, (ii)
 applied research, and (iii) application
 of knowledge in a health service set-
 ting?

 There has been a great deal of con-
 fusion and loose definition in public
 discussions of this subject. It has been
 said, for example, that NIH is neglect-
 ing applied research. But approximately
 60 percent of NIH research expendi-
 tures are for work that most scientists
 would describe as applied. The bio-
 medical sciences have always had and
 always will have a strong component
 of applied research, and NIH grants
 reflect that fact.

 The question remains whether, over
 and above such efforts, we should
 mount large-scale, highly organized ap-
 plied research or developmental proj-
 ects with specified short-term goals.
 The answer is "yes." But in giving
 that answer we must bear in mind
 that each such effort is apt to be
 extremely expensive. Hence we must
 be highly selective in the items we
 choose to pursue in that fashion. And
 we must not imagine that dollars and
 large-scale organization are an ade-
 quate substitute for ideas and a sound
 scientific base. Where the ideas and
 the scientific base do not exist, it is pos-
 sible to waste vast amounts of money
 under the banner of practicality.

 It is regrettable that current appre-
 hensions and cross currents force us
 to talk about basic research, applied
 research, application of knowledge,
 and delivery of services as though they
 were quite separable and perhaps even
 mutually exclusive interests.

 The question of whether one of
 these activities should be given more or
 less emphasis is a question that is not
 unique to the biomedical fields. It is
 an old chestnut that has been de-
 bated in every field of science and
 scholarship. Most scientists and schol-
 ars would say that the problem is not
 unusually acute in the biomedical
 fields. On the contrary, the interaction

 between basic research and final ap-
 plication of knowledge is about as
 healthy in these fields as in any.

 The development of clinical research
 centers within our university medical
 centers has provided an opportunity
 for the closest possible cooperation
 between basic scientists and clinicians
 in the solution of some of our most

 ,complex and costly diseases. It is
 said that NIH neglects clinical in-
 vestigation. But the aggregate number
 of individuals being studied clinically
 with NIH support is very large indeed.

 The final issue to be dealt with is
 this: How will the scientific and uni-

 versity community be affected by the
 growing government interest in de-
 livery of health services?

 Some fear that decisions on alloca-

 tion of resources are (or will be) made
 in terms of a fixed federal health dol-
 lar-that is, that there will be a fixed
 amount for all health activities, so that
 if delivery of health services receives
 more money, research will receive
 less.

 This is an inaccurate assumption.
 There is no significant segment of
 opinion in Congress or the Executive
 Branch that reflects that view.

 It seems clear that total federal
 spending on delivery of health serv-
 ices will increase steadily and rapidly
 for quite a long time to come. But
 this most certainly will not (and never
 has in the past) come out of a fixed
 health dollar, with research losing what
 health services gain. The whole health
 area in all its aspects is on the rise in
 our national thinking and planning.

 The Department of Health, Educa-
 tion, and Welfare is committed un-
 equivocally to the rapid and effective
 application of new knowledge. The
 process is carried out in a number of
 ways and by a number of organiza-
 tions. In medicine it may involve en-
 gineering or drug development, clinical
 trials, demonstration projects, regional
 programs and, finally, broad diffusion
 into the medical care system.

 The creation of the Regional Medi-
 cal Programs, following passage of the
 Heart Disease, Cancer, and Stroke
 Amendments by Congress last year,
 and the reorganization of the Public
 Health Service which is now taking
 place, under the direction of the Sur-
 geon General, are explicit in their fo-
 cus on the need for a more dynamic
 and effective federal leadership in the
 application of the fruits of our in-
 vestment in basic research.

 The Regional Medical Programs, by
 SCIENCE, VOL. 153
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 the way, are an interesting hint of the
 significant role that the university is
 likely to have in the application of
 knowledge in a health service setting.
 Most research people-and perhaps uni-
 versity people generally-see the uni-
 versity's role as relating chiefly to in-
 quiry and on-campus instruction. But
 it now seems certain that the future

 of one or another form of university
 extension activity in the medical field
 is going to be very lively indeed.

 These observations have necessarily
 been limited to a few central questions
 concerning biomedical research and the
 relationship between government and
 the universities. There are other urgent
 questions.

 Science as a social and intellectual
 enterprise faces some crucial and dif-
 ficult issues today-issues relating to
 large-scale organization, to institutional
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 large-scale organization, to institutional

 vitality, to institutional vested inter-
 ests, and to the conditions surrounding
 scientific creativity. These issues will
 not be resolved by good will or
 good intentions. They will not be re-
 solved by any communication from a
 government official. They will not
 even be clarified to the point at
 which resolution is possible unless the
 leadership within the scientific com-
 munity examines them with unsparing
 honesty.

 Few if any fields of human en-
 deavor are able to look at themselves

 with any measure of objectivity. But
 scientists must try.

 In the meantime, communication be-
 tween the Department of Health, Edu-
 cation, and Welfare and the university-
 based scientific community must be
 open and effective. To facilitate such
 communication, the department will
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 establish a special Advisory Commit-
 tee on University Relationships. This
 committee will work with a depart-
 mental task force and with various

 government bodies such as the Fed-
 eral Council for Science and Tech-

 nology and the Interagency Council
 on Education, as well as with the
 President's Science Advisory Commit-
 tee and the newly appointed National
 Advisory Commission on Health Man-
 power.

 The programs of the National In-
 stitutes of Health represent an ex-
 traordinary and fruitful partnership
 between the federal government and
 the universities; and they have achieved
 a high level of excellence.

 The department is proud of the
 partnership and proud of the excel-
 lence, and it will do everything possible
 to preserve and enhance both.
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 Milk Production of Cows

 on Protein-Free Feed

 Studies of the use of urea and ammonium salts as the

 sole nitrogen source open new important perspectives.

 Artturi I. Virtanen
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 The cow has a key role as a pro-
 ducer of protein and also of many
 vitamins. Both milk and meat pro-
 teins are of high biological value. If
 the vegetable diet, containing mostly
 cereals, which is the normal diet of
 most of the world's population, could
 be supplemented by half a liter of
 milk per person per day, malnutrition
 would very nearly disappear. Since great
 losses occur when plant protein is
 changed into animal protein, it has been
 questioned whether there will be, in
 the future, any possibility of the produc-
 tion of animal protein in la more and
 more overcrowded world. In milk pro-
 duction the daily feed has to contain
 roughly 60 grams of digestible crude
 protein for each kilogram of milk pro-
 duced, in addition to the 300 grams
 30 SEPTEMBER 1966
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 necessary for the maintenance of the
 cow. This is nearly twice as much
 protein as there is in 1 kilogram of
 milk. Because utilization of nutrients
 by the body in ruminants is very dif-
 ferent from the utilization in other
 mammals, the fermentation processes in
 the rumen, caused by microbial flora,
 being of decisive importance, a part of
 the protein in the feed of ruminants
 can consist of simple nitrogen com-
 pounds-for example, amides or am-
 monia. This view was presented as
 early as 1891 by Zuntz (1) in Ger-
 many, but utilization of nonprotein ni-
 trogen in the rumen is still not well

 understood. A great number of feeding
 experiments have been made in differ-
 ent countries to find out how muoh of

 the protein can be successfully replaced
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 by urea, which is readily decomposed
 to ammonia in the rumen. The prob-
 lem is complicated in the case of nor-
 mal feeding with plenty of protein. This
 is due primarily to the fact that the
 microbes in the rumen more or less

 decompose the different proteins of
 the feed to ammonia and that micro-

 bial pro.tein is again partly synthesized
 from the ammonia. There is danger of
 ammonia poisoning when urea is used
 as a supplement to normal feed, and
 thus the addition of only relatively
 small amounts of urea has been recom-

 mended in practice.
 In experiments in which the purified

 feed used does not contain protein, and
 in which urea is used as the only sig-
 nificant source of nitrogen, the inter-
 pretation of the results is much clearer.
 Experiments of this kind have been
 carried out especially in the United
 States, with growing lambs, goats, and
 steers. The ruminal biosynthesis of all
 protein amino acids, even of essential
 amino acids, was demonstrated in these
 experiments (2). In spite of the relative-
 ly small amounts of protein which are
 needed for the growth of young rumi-
 nants-for example, for the rearing
 of a heifer, about 300 to 350 grams
 of digestible crude protein per day-
 optimum growth was not obtained with
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 of Helsinki from 1939 to 1948. He was awarded
 the Nobel prize in chemistry in 1945.
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