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ADENOSINE 
Adenosine, [2,8,5'-3H]- 
15-(4'-aminobenzy1)-1 -carazolol, 
15-(4'-azidobenzy1)-1 -carazolol, [lZ51]- 
Cyclohexyladenosine, 

Ne-[adenine-2,8-3H- 
Diethyl-8-phenylxanthine, 

1,3-Lphenyl-4-3H]- 
Methyl-2-phenylethyladenosine, 

L-Ne-1 -Iader1ine-2.8-~H. eth~/-2-~HI- 
(~henyiisopropyladenosine) 

(rADRENERGIC 
Aminoclonidine, o-13.5-3H1- 
Clonidine , HCI,'I~- HI- 

(2,6-~imethoxyphenoxyethyl) 
aminomethyl-1, 4-benzodioxane, 
2-Lphenoxy-3-3H(N)]- 

Epinephrine, Ievo-[N-methyl-3H]- or 
[N-methyl, ring-2,5,6-3H]- 

2-[p-(4-Hydroxy-3-iodophenyl) 
ethylaminomethyl] tetralone, [lZ51]- 

Norepinephrine, levo-[7,8-3H(N)]- or 
[ring-2,5,6-3H]- 

Phenoxybenzamine , HCI, 
bhenoxy-3H]- 

Prazosin, [furoyl-5-JH]- 
Rauwolscine. Imethvl-3H1- 

Azidobenzylcarazolol, L-para- 
[benzyl-33-3H]- 

Carazolol, DL-[3,6-3H(N)]- 
Dihydroalprenolol . HCI, levo-bropyl- 

1,2,3JH]- or bropyl, ring-JH]- 
Epinephrine, levo-[N-meth~l-~Hj- or 

[N-methyl, ring-2,5,6-3H]- 
Hydroxybenzylisoproterenol, p[7JH]- 
lodocyanopindolol, [lZ51]- 
lodohydroxybenzylpindolol, [lZ51]- 
Isoproterenol, DL-[7-3H(N)]- 
Norepinephrine, levo-[7,8-3H(N)]- or 

[ring-2,5,6-3H]- 
Propranolol, L-[4-3H]- 
ALANINE 
Alanine, p-[3-JH(N)]. 
ASPARTATE 
 spart tic acid, D-[2,3-3H]- 
Aspartic acid, L-[2,3-3H]- 
BENLODIALEPINE 
~ i a z e p a m  [methy/-3H]- 
Ethyl p-carbol~ne-3-carboxylate, 

[ethyl-2-3H]- 
Flunitrazepam, [meth~/-~H]-  
Flurazepam, [ethyleneJH]- 
Methyl p-carboline-3-carboxylate, 

[methyl-3H]- 
Propyl p-carbol~ne-3-carboxylate, 

LpropyC2,3-3H]- 
R05-4864, [N-methylJH]- 
R015-1788, [N-methy/-3H]- 
CALCIUM 
Nitrendipine, [5-methyl-JH]- 
CHOLINERGIC 
Acetvcholine iodide. IN-methvlJH1- , . . . 
~uscarinic 
Choline chloride, [methyl-JH]- 
Dioxolane, L(+)-cis-[2-methylJHj- 
Oxotremorine-M acetate, [methylJH]- 
Propylbenzilylcholine mustard, 

LpropyC2,3JH]- 
Quinuclidinyl benzilate, 

L-[benzilic-4,4'-3H(N)]- 
Scopolamine methyl chloride, 

[N-methyIJH1- 
Nicotinic 
Amino-4-guanidobutane, 

1-[I ,2-JH(N)]- (Agmatine) 
Bungarotoxin, a-[lZ51)- 
Choline chloride, [methyl-3H]- 
Nicotine, DL-[N-methyl-3Hj- 
Tubocurarine chloride, 

dextro-[l3'-3H(N)]- 
Maleimidobenzyltrimethylammonium 

iodide, 4-N-[methylJH]- (MBTA) 

DOPAMINERGIC 
ADTN (Amino-6,7-dihydroxy- 

1,2,3,4-tetrahydronaphthalene, 29, 
[5,8JH]- 

Awmor~hine.  L-(-)-18.9-3HI- 
~jh~dr&crergoc&pt/ne, ' 

9,lO-[9,1 OJH]- 
Dihydroxyphenylethylamine, 3,4- 

Irina-2.5.6-3H1- 
~6mceribone, ibenzene ring-3H]- 
Flupenthixol, ~b- [ r ing-~H]-  
Haloperidol, [3H(G)]- 
Propylnorapomorphine, L-(-)- 

[N-propyl-SH(N)]- 
Spiperone, [benzene ringJH]. 
Sulpiride, (-)-[methoxyJHI- 
GABA 
Aminobutyric acid, ~ [2 ,3 -~H(N) l -  
Baclofen, DL-[b~ty/-4-~H(N)j- 
Dlhydropicrotoxlnin, a-[8,1 0-3H]- 
DMBB, (+)-[b~ty/-2,3,4-~H]- 
DMBB, (-)-[b~ty/-2,3,4-~H]- 
Musclmol, [methyleneJH(N)]- or 

[4-3H]- 
Nipecotic acid, [ringJH]- 
Piperidine-4-sulfonic acid, [ring-JH]- 
Tetrahydroisoxazolo (54-c) 

pyridin-3-o1,4,5,6,7-[5,7-3H]- (THIP) 
GLUTAMATE 
Glutamic acid, L-[3,4-3H]- 
Methyl-D-aspartic acid, N-[methylJH]. 
GLYCINE 
Dihydrostrychnine, [21 ,22-3H]. 
Glycine, [2-JH]- 
Strychnine, [benzene ringJH1- 
HISTAMINE 
H l  
Doxepin, [methyl-3H]- 
Histamine. 2HCI, 

[ring, methylenesJH(N)]- 
Mianserin . HCI, [N-methyIJH1- 
Pyrilamine, byridinyl-5-JH]- 

(Mepyramine) 

Ifstarnine. 2HCL 
[ring, methylenesJH(N)]- 

Tiotidine, [meth~l-~HI- (ICI 125, 21 1) 
OPIATE 
Dihydromorphine, [N-meth~I-~H]- 
Enkephalin (5-L-leucine), 

[tyro~y/-3,5-~H(N)]- 
Enkephalin (5-L-methionine), 

[tyrosyl-33-3H(N)]- 
Enkephalin-(2-D-alanine-5- 

L-methionine), [tyrosyl-3,5"H]- 
Enkephalin (5-L-leucine), [ tyro~yI-*~~I ] -  
Enke~halin (5-L-methionine), 

[tyrosy/-125i]- 
Enkephalinamide (2-D-alanine-5- 

L-methlonine). Itvrosvl-3.5-JHI- 
~thylketocyclazbccjne, ~ ~ - J H I -  ' 

Morphine, [N-methylJH1- 
Naloxone, [N-al/y/-2,3-3H]- 
Phencyclidine, biperidyl-3,4-3H(N)]- 
SKF-10,047, [N-allyl-2,3-3H]- 
SEROTONIN 

~ydroxytryptamin binoxalate, 
5-[I  ,2-3H(N)]- 

Hydroxytryptamine creatinine 
sulfate, 5-[1,2-3H(N)]- 

Lysergic acid diethylamide, 
[N-methyl-3H]- 

Mianserin . HCI, [N-methyIJH1- 
Spiperone, [benzene ringJH]- 
PEPTIDE LIGANDS 
Angiotensin l l  (5-L-isoleucine), 

[tyrosyl-3,5-3H(N)]- or [tyrosyl-12511- 
Bradykinin, [2,3-prolyl-3,4-3H(N)]- or 

(8-tyrosine)-triacetate, 
[8-tyrosyl-12511- 

Formyl-methionyl-L-leucyl-L- 
phenylalanine, N-Lphenylalanine- 
ring-2,6-JH(N)]- 

Formyl-L-norleucyl-L-leucyl-L- 
phenylalanine, N-Lphenylalanine- 
ring-2,6-3H(N)]- 

@ New England Nuclear" 
a Du Pont company 

Luteinizing hormone, [l251]- 
Melanotropin release inhibiting 

hormone, [L-prolyl-2,3,4,5-3H(N)]- 
Substance P, [2-pr0lyl-3,4-~H(N)I- or 

(8-tyrosine), [1251]- 
Thyrotropin releasing hormone 

[L-prolyl-2,3,4,5-3H(N)]- or [1251]- 
Thyrotropin releasing hormone 

(3-methyl-histidine2), 
IL-hi~tidvl-4-~H(N). 
i-prolYl-3,4-3~(~j]'- 

RELEASE-UPTAKE 
AGENTS 
Amino-4-guanidobutane, 

1 -[1,2-3H(N)]- (Agmatine) 
Amphetamine sulfate, D-[3H(G)]- 
Chlorpromazine hydrochloride, 

[benzene ring-3H]- 
Desmethylimipramlne hydrochloride, 

[2,4,6,8-3H]- 
Dihydrocapsaicin, 

[nonanamide-6,753-3H(N)]- 
lmipramine hydrochloride, 

[N-methyl-:HI- 
Nitroimi~ramlne hvdrochloride. 

2 - [ ~ - m e t h ~ l - 3 ~ ] - ~  
Reserpine, [benzoylJH~G)]. 
STEROID 
Androaen 
~ihydrGtestosterone, 

[ I  ,2,4,5,6,7,16,17-3H(N)J- 
Hydroxyandrost-4-ene-3, 17-dione, 

19-[6,7-3H(N)]- 
Methyltrienolone, [17wmethylJH]- 
Testosterone, [1,2,6,7,16,1 7JH(N)]- 
Testosterone, AL[~H]-  
Estrogen 
Estradiol, [2,4,6,7,16,17-3H(N)]- 
lodo-3, 17pestradio1, 16a-[1251]- 
Moxestrol, [ I  1 p-methoxyJH]- 
Tamoxifen, [N-methylJH1- 
Glucocortlcoid 
Dexamethasone, [6,7-3H(N)]- 
Dexamethasone mesylate, [6,7-3H]- 

and unlabeled 
Hydrocortisone, [ I  ,2,6,7-3H)- 
Triamcinolone acetonide, [6,7-3H(N)]- 
Mineralocorticoid 
Aldosterone, D-[I ,2,6,7-3H(N)]- 
Progesterone 
Dihydroprogesterone, [1,2-3H(N)]- 
Nor-1 7crethynyltestosterone, 

19-[6,7-'H(N)]- 
Progesterone, [ I  ,2,6,79H(N)]- 
Promegestone, [ I  7a-methylJH1- 
VITAMIN D3 
Dihydroxyvitamin D3, 

1 ~~.25-126.27-~Hl- 
~ydroxGlta'min D;, 25-[26,27JH]- 
Vitamin D3, [ I  ,PH(N)]- 

As you can see, it's NEN's list 
of labeled ligands - by far the 
longest available - and grow- 
ing. So we thought a chart that 
explained how they are orga- 
nized by class and function 
would be helpful. It's called 
"Receptor Site Analysis," it's 
attractive, and it's yours free. 
New products in red 
Not for use in humans or clinical diagnosis 

New England Nuclear, 549 Albany Street, Boston, MA 02118, Call toll free: 800-225-1572, Telex: 94-0996, Mass. and Internat'l: 617-482-9595 
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Slash-and-burn agriculture in the Ama- 
zon rainforest. Tropical forests often 
mask nutrient-poor soils with high lev- 
els of toxic aluminum. Ashes released 
after burning the vegetation provide a 
temporary layer of fertilizer that is soon 
removed by leaching, erosion. and crop 
harvesting. These marginal lands are 
nevertheless the focus of increasingly 
intense settlement by pioneers. Several 
international agricultural research cen- 
ters are investigating ways of boosting 
food production from such problem ar- 
eas. See page 215. [Nigel J .  H .  Smith. 
University of Florida. Gainesville 
3261 I ]  



A~OTHER TECHNOLOGICAL ADVANCE FROM 
. 

"If anythi 
. . 1" and usually d 

equation into a calculator. 
- 

rng the steps of an assembly code. The Sharp 5100 Scientfic Calc llator eliminates this nppdlpqc 
procedure. It's the fvst programmable calculator that allows vou t 

r ,  - -  ------. --*a%- a % ^ I - i  

P 
A ~ \.* 

e 5100 is also the fvst hand-held to give you a complete &splay of the equation: you '3; 
see 24 c aracters at a time in a dot-matrix display that rolls right or left to accommodate one o r z ,  
more formulas of up to 80 steps. So that while other programmable calculators display only one 
program step at a time, the 5100 displays the actual equation in its entirety, and in the way you're - - - "  
accustomed to seeing it. . , r  .- 1 

If, anywhere along the line, you've m d  an iricorr6ct ch&tcter (Murphy's Law at 
work), the &splay makes it easy for you to spot. You can then move the 5100's computer-like 

to any part of the display to correct it. 
In addition to the fast solution of frequently used formulas, the 5100 is extremely conven- 
deriving Merence tables, performing data analysis, numerical integration, simulations 

f linear systems, statistical and probability calculations, and many other procedures. It has s~~~~~ 
pty$ uses, it would take a book to fully describe them, and someone has even written one.* .h*& 

Sharp offers you a complete line of highly advanced wi~ntifics. a 
g edge in scientific calculators. buv the 5100 1 



Currently we supply many of the 
chemicals critical to research in bio- 
technology: In fact, our newest man- 
ufacturing and research facility is quite 
appropriately called The Biotechnol- 
ogy Center 
But this kind of commitment by 
NEN to your research needs is nothing 
new We are simply bringing 25 years 
of innovation and experience to bear 
on this exciting field. 
What is unique about NEN's bio- 
technology program is its assurance of 
success in a growing field of contend- 
ers. From a broad, integrated product 
base we will continue to develop 

NENpdudrbt'bktednokgy 
Research Systems - All necessary 
reagents and protocols packaged for 
specific molecular biology experi- 
ments, with components tested for 
reproducibility We pioneered this 
concept because of its promise of 
general application to many areas of 
experimentation. Currently we offer 
fourteen systems. 
Monoclonal Antibodies W e  offer 
over sixty monoclonal antibodies and 
screening reagents, as well as com- 
plete EUSA screening systems. 
NENNMESTM -We developed 
these enzymes to new levels of punty 
for use in our own research systems, 
then made them available to meet the 
increasing demand by researchers. 
32P Nucleotides - This comprehen- 
sive selection leads the field with 
innovations in specific act* stabil'ky 
packaging convenience, and delivery 
Other Products - fluorescent 
chemicals, automdiography enhancers, 
transfer membranes, and many essential 
labeled compounds, such as amino 
acids and nucleotides. 

new products with steadily growing 
staff and facilities - now strengthened New England Nuclear 

by the resources of Du Pont and its 549 Albany Street, Boston, MA W18 
Call toll free: WMSS-1579, Telex: 94-0996 

commitment to health care. In short, Mass. and Intemat'l: 617-489-9595 
Eumpe: NEN Chemicals GmbH, W E ,  W Germany 

we will there when the promise of Postfach 401940, Tel. (06103) 803-0, Telex 4-17993 NEN D 
NEN C a m :  9453 46th Avenue, Lachine, CXle H8T 3C9 

biotechnology becomes reallt)! Tel. 514-636-4971, Telex 05-8P1808 @ 1989 NEN 
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FOR TODAY'S FACULTY AND COLLEGE STAFF MEMBERS* FROM 18T0 80. 

Whether you're thinking retirement 
or not, review the plan that provides 
for cash withdrawal and/or a lifetime 
income. 

TIAA-CREF Supplemental Retirement Annuities 
(SRAs) offer you substantial flexibility including cash 
withdrawal and/or lifetime retirement income. You 
can even reduce your income taxes now! 

You can begin contributions to an SRA at any age 
and begin benefits at any age up to age 71 unless you 
are still employed (then you can delay beginning 
benefits until age 80). For example, you could start 
contributions at age 25, and choose td begin benefits 
or withdraw cash at age 34/40 or 50, regardless of 
your employment status. 

Get your money at any time. 

You can receive benefits as a lifetime income or over a 
fixed period of from 2 to 10 years. What's more, if you 
need it (even while employed by your current 
employer), you can withdraw all the money you have 
accumulated by surrendering your contracts. Or, you 
can withdraw $1,000 or more every six months. There 
is never a cash surrender charge. 

Contributions are tax-deferred, 
so you pay less income taxes now. 

The federal income tax on your contributions is 
deferred until they are paid to you as benefits. So, you 
pay less tax now . 

Changing employers? Take SRAs with you. 

Since you own your Supplemental Retirement Annui- 
ties, you take them with you if you leave your current 
employer. You can make contributions through any 
institution that makes Supplemental Retirement 
Annuitres available to staff members. Contributions 
can be as little as $25 a month. 

Full information. 

Complete and mail the coupon for an SRA Information 
Kit today. You'll get full details about all the advan- 
tages SRAs have to offer, why this plan suits so many 
financial situations and age groups and how much 
you may contribute to the plan. 

*TIAA-CREF provides annuities and other services for employees of 
colleges, universities, private schools and certain other nonprofit 
tax-exempt educational and research institutions. 

HELP YOURSELF TO A BRIGHTER FINANCIAL FUTURE 
... SEND FOR A FREE INFORMATION KIT. 

r-------- 
I Teachers Insurance and 
I Annuity Associat~on of I America-College Retirement 

Equities Fund 
I 730Third Avenue I NewYork, N.Y. 10017 

I Please send me full details I about TIAA-CREF Supplemen- 
I tal Retirement Annuities, the 
I flex~ble tax-deferred annu~ty plan that offers theopportun~ty to accumu- I 
I late funds for add~t~onal retlrenient Income and the opt~on for cash I 
I I 
I Name I 
I Address I 
I ,It, I 
I 

Z ~ p D a t e  of B~rth- 
I 

I State I 
I Name of lnst~tution I 

Please let us know if you are participating in a TIAA-CREF retirement plan I at your institution. YES O NO 
S 71682 

i 
LIIIIIIIIIIIIIII--I--J 
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Amoco is using invisible light 
to find the source materials for oil. 
With the aid of light rays that lie 
beyond the visible range, Amoco oil 
exploration scientists are locating new 
hydrocarbon reserves. This technique 
begins with the identification of source 
materials. 

Under ultraviolet rays, source mate- 
rials for oil fluoresce, and become 
visible to the naked eye. Image analysis 

of this fluorescence reveals further 
details of the distribution of hydro- 
carbons in the reservoir. This technique 
has helped Arnoco find oil in rock 
samples in Colorado. 

It's just one of the technologies Amoco 
uses to find the energy America 
needs today. and to keep growing in 
the year 2000.. . and beyond. You expect more from a leader. 
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R & D in the Fiscal 1983 Budget 
The President's budget for fiscal year 1983 treated R & D fairly well, 

given the economic exigencies and the policy orientations of the Reagan 
Administration.* Within these policies, some fine-tuning of the amounts for 
R & D deserves serious consideration; some of this may be done by 
Congress as it acts on the details of the budget. What will be the outcome in 
Congress? The spending targets in the budget resolution leave open the 
possibility that the R & D budgets finally approved by Congress could 
approximate closely the recommendations in the President's budget. 

For budget function 250, the only category that consists entirely of R & D 
(National Science Foundation, Department of Energy general research, and 
NASA), the resolution provides exactly the same amounts as in the 
President's budget. This is preferential treatment. The general congressio- 
nal guideline of freezing 1983 budgets for discretionary spending at the fiscal 
1982 budget levels would have meant a cut of about 10 percent. 

Totals for most of the other functions also seem adequate to include the 
amounts budgeted for R & D, except for national defense R & D, where the 
3.6 percent reduction in total budget authority could mean a cut of as much 
as $1 billion in the $4.4 billion increase recommended in the budget. 

The final outcomes, however, will depend on how R & D is treated by 
Congress in the detailed authorization and appropriations bills, and whether 
the appropriations bills as passed are acceptable to the President. Detailed 
congressional action could produce R & D budgets that are revised, per- 
haps improved, versions of the President's budget. But a presidential veto 
and another standoff between the President and Congress would probably 
result again this year in percentage across-the-board reductions applied 
indiscriminately to R & D along with other programs. 

The longer term outlook for R & D is, at best, bleak. Even under 
optimistic economic assumptions, total funding available for nondefense 
R & D faces a reduction in constant dollars of as much as 30 percent over 
the 5-year period FY 1983 to FY 1987, unless continued high deficits, 
substantial increases in taxes, a major cutback in defense, or some 
combination of these becomes acceptable economically and politically. The 
establishment of plans and priorities for federal support of R & D within a 
total level of resources that is declining in real terms is the single greatest 
challenge facing the scientific and technical leadership in the government 
and the scientific and technical community as a whole. 

There are plenty of other challenges. I will mention only three: 
1) There is the challenge to all of us to see that something, besides 

talking, is done about the problems of science and engineering education at 
all levels. Our decentralized education system needs leadership. Will the 
federal government provide it? If not, who will? 

2) There is the challenge to industry to show that the U.S. private sector, 
in the favorable regulation and tax environment of the Reagan Administra- 
tion, can match competition from other nations in developing and marketing 
new and improved products based on advances in science and technology. 

3) There is an urgent challenge to Congress and the Executive Branch to 
find ways to temper the operation of the budget process. I counted 160 
distinct steps in the budget process as it now "works." At a minimum, we 
must insulate from controversies on overall budget policy the core of largely 
noncontroversial functions of government for which the range of likely 
budget adjustments does not have an appreciable impact on the size of the 
deficit, the level of revenues, or the state of the economy. We should be 
able to conduct important activities like R & D within the framework of 
approved long-range plans and clearly defined fiscal envelopes, without the 
continual disruptions and uncertainties that characterize the present budget 
process.-WILLIS H. SHAPLEY, Consultant, AAASt 

*W. H .  Shapley, A. H. Teich, J. P. Weinberg, Research and Development: AAAS Report VII 
(AAAS, Washington, D.C., 1982). tExcerpted from remarks at Seventh Annual AAAS 
Colloquium on R & D Policy, 23 and 24 June 1982. 



The round black part shown below is 
the Tefionm-coated vacuum seal from a 
BuchiIBrinkmann Rotary Evaporator. 

b.q +\ Inspecting this seal periodically for wear 
and replacing it when necessary is virtually 
the only maintenance most Buchi Evaporators 
will ever require in normal use. 

f Manufactured in Switzerland by skilled 
1 * craftsmen, Buchi Evaporators are designed 

ears of trouble-free service. The 
otor and drive mechanism are built to 
stand up to the rigors of daily laboratory 

use. Glass and metal components fit 
together perfectly and have the 

finish of quality equipment. Jacks 

work smoothly and make raising and lower- 
ing the unit with its flasks an easy matter. 
In short, ask any user why he likes his Biichi. 
He'll confirm the qualities that have made 
Buchi the world's most widely used rotary 
evaporator, unsurpassed in versatility, 
durability and safety of operation. 

Buchi makes a full range of models and 
accessories for evaporating liquid volumes 
from 5ml to 50 liters, including pilot plant 
and explosion-proof models. For a brochure 
describing them all, write: Buchi Division, 
Brinkmann Instruments, Inc., Cantiague Road, 
Westbury, N.Y. 1 1590. In Canada: 
Brinkmann Instruments (Canada), Ltd. 

< 

4 
, ,+ On a Biichi Rotary Evaporator, 

s9 this is the only part you may 
/ ever need to replace. 




