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Introducing. . . . ,a 

The most advanced technology in mononuclear 
cell separation from whole blood. 

You demand performance and 
quality in the products used in im- 
munology today. Yet, density media 
products for lymphocyte separation 
provided few choices in perform- 
ance and quality- until now. 

Sepracell-MN is a colloidal silica 
based medium for the separation of 
mononuclear cells from whole blood 
by continuous density gradient 
centrifugation. 

PERFORMANCE 
80% lymphocyte 75% 

recovery 
98% viability 20% 

lymphocyte 
purity 
monocytes 

I Sepracell-MN is sterile and non-toxic 
for functional studies. Results are 
included with each lot for lymphocyte 
recovery, purity, T and B cell ratios, 
and mitogen response. 

CONVENIENT 
Available in prepackaged racks of 
50 sterile centrifuge tubes for whole 
blood separation. 

ECONOMICAL 
Prepackaged sterile tubes eliminate 
waste of separation media and use 
of expensive sterile centrifuge tubes. 
Quick separations and consistently 
greater lymphocyte recoveries re- 
duces the time, blood, and supplies 
required for lymphocyte separations. 

Manonudeaf 
Cells 

Easy to use 
No layering or dilution of blood. Just add 
whole blood (up to 6 mls.) to the prepackaged 
tube, mix and spin for 10 minutes. 

Sepracell-MN mixed Banding pattern 
with whole blood after centrifugation 

CALL TOLL FREE 
1-8001222-0924 for Free Samples (lo p r e p ~ w d  rubes) 
1 -80Q-222-W24 far Ordering 
1 -&33-222-08% for Technical As&stance. I 

- 
For in vitro diagnostic use. Patent Pending. 
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:OVER Iontophoretic injection of the fluorescent dye, Lucifer yello\v. into 
rtinal neurons labeled with a serotonin analog reveals their dendritic 
norpholop. There are two types of serotonin-accumulating interneut 
:abbit retina, termed S1 (lower) and S2 (upper) amacrine cells that ca 
iistinguish of their processes. See page 
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NuSieve" Agarose 
The separation media of choice for low 
molecular weight DNA fragments. 

Success with Ease! 
1 Digest o 

, ~ n  In: 

NuSieve agarose makes possible 
the separation of small DNA frag- 
ments on agarose alone. Use it for 
high resolution in the range of 10- 
1,000 basepairs. Fragments as 
close as 8 basepairs have been 
successfully separated using 
NuSieve agarose. 
The low viscosity of NuSieve allows 
you to cast high concentration gels 
for separation of close fragments. 

Quality C 
I ̂ . 
Ul 

Lar 
Lar 

'st 1 DNA 
..A I :-I,-- ie  1: Ligat~u LI I IKCI~  

i e  2: Pst 1 digest of 
ie  3: Alu 1 digest of 

linkers 

ligated linl 
pBR322 

i buffer 4% NuSieve agarose in 
(pH 8.0) 11VIcm for 2 hc 

TAE bufl 
)US 

ier 

NuSieve is stable, non-toxic and 
extremely easy to handle. NuSieve 
simplifies existing techniques. 
NuSieve agarose is compatible with 
Southern blotting procedures. Wih 
NuSieve agarose, you can recover 
DNA fragments using the standard 
techniques employed with low- 
melting agarose. 
Discover how convenient, reliable 
and effective NuSieve agarose is. 

NuSieve agarose will easily become 
your choice of separation media for 
low molecular weight DNA fragments. 
For complete details or to order, 
call 800-341-1 574, or wriie to 
FMC BioProducts, 5 Maple Street, 
Rockland, Maine 04841. In Maine 
call (207) 594-4436. 

NuSieve and u are trademarks of FMC Corporation 
@ 1985 

Urde No. 43 on Readers' Sendce Card 
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Continental growth 

A RE the continents growing (pagc 
446)) Howell and Murray esti- 
mate that about 3 cubic lulomc- 

ters of material arc available for conti- 
nental accretion annually, but 1.65 km3 
wear off the continents, leaving a net of 
1.35 km3 to  contribute to  continental 
growth. These figures arc based on 
analyses of deep-sea core samples from 
around the world; determinations were 
made of how much of the sediment in 
ocean basins is biogenic, tcrrigcnous, 
and volcanic and what contribution is 
made by porosity to  the volume. Matc- 
rials in the occan basins can come from 
within the carth (appearing as volca- 
noes and seamounts), can erode off the 
edges of the continents, or can be trans- 
ported from land out to sea by rivers. 
Once in the occan basins, the sediments 
can ride on occan plates and be accrctcd 
to continents or  be subducted into the 
earth's mantle. It is considered likely 
that only a small percentage of the 
available material is subducted annu,dy, 
but the actual subduction rate is not 
known. Continents fronting the Pachc 
have added new volume at rates consist- 
ent with the worldwide estimate of 1.35 
km3 per year throughout the past 200 
million years since the supercontineot 
Pan aea began breaking up and the 
mo f ern continental configuration be 
gan to take shape. 

1985 Chilean earthquake 

S INCE 1575, major earthquakes 
have rocked central Cll~le every 
8 3  2 9 years (page 449). In this 

series, an carthquake was expcctcd 
around 1989 t 9 and did occur 111 

1985. The magnitude of the 3 M3n:h 
carthquake was 7.8. It was preceded by 
hundreds of foreshocks beginning 21  
February and by other premonitory 
signs such as the drying up of wells in a 
coastal community. The damage caused 
was heavy, a tsunami (a grcat sea wave) 
followed the earthquake indicating that 
vertical displacement of the sea f l o ~ r  
had occurred, and there were numerous 
aftershocks. Although periodicity has 

charactcrizcd thc great Chilean carth- 
qmkcq (1575, 1647, 1730, 1822, 
1906. and 1985), thc lcngths of the 
zones riipturcd by these earthquakes 
appear to h ~ v c  varicd by a factor of 
three. Available models do  not account 
for this combination of periodic earth- 
quakes with nlpturc 7oncs of variable 
lengths Comte et nl. predict that the 
region south of the 1985 carthquake 
will he thc next to  mpturc in a grcat 
earthquake bccsusc the centers of the 
earthquakes have consistcntlv migrated 
snurhw~rd. 

Astrocytas and 
pstassium 

E XTRACET,I.UIAR potassium levels 
in the brain mav be regulated by 
astrocytcs capablc of shunting ex- 

ccss potassium away from ncuronal cells 
(page 453). The astrocytcs have a ccn- 
tral eel! body ~ l ~ l t l  radiating processes 
th9.r cnd in bulbo~ls cnlargcn~ents called 
ondfi:,:t Yccvman h u n d  that thc potas- 
siun?, !::>ndu-vncc (measured as 
~,tepo!.;~r.;zntion when potassium was 
squirted ogre thc oluter surface of the 
ceU men>.hr.3.nc) sf fresh astrocytcs from 
salam>n.ckr optic !leaves was ten times 
as big!?. the cradfoot a.s in other parts 
of' t!lc astr,..)l'.pr.;-. Slnrr: potassium can 
mt,:t t17(: !E~c.) : ~ 6 f :  at one place and exit 
a t  .?:7r.~!?.gr, i~~d!.?/ir!.~aal Or coupled cells 
can help nuiv~,!n eb.crricd neutrality 
through r11c shu~f ing  of potassium 
ron.s. '‘The: big!> ~:onduc.t-xnce of the end- 
tE-c5t slrggcsts that these structures si- 
phon crcess potassium (generated by 
nf-,lrca~aJ gctivity) away from active cclls 
'O the brsin surf;lc:c and capillaries, 
arhcrr free r!lff.lsion of ions to the large 
rrsc-tlr~irs nf' (:r.rl*brqspind fluid and 
hl~.vv4 t*>k,: plq(,r: 

Maw vaccine technology 

v TR A T  crl\wIopes secreted from 
cc*lls ~ntr-ctrd with hepatitis B 
l j ~ t l i s  ~ n d  u?f-d as a hepatitis B 

varclnc (.an h~ goxrlrally tmgineered to  
c'arry tnrr~gn gcsnfs c , m  thcir surfaces; 
t l111~  they hwc  tlv potcrlti,ll to be used 

in the production of vaccines for a range 
of other diseases (pagc 472). Dclpey- 
roux et  al. dcscribc thc insertion of a 
synthetic polio virus sequence into the 
gcnc for the major hcpatitis surface 
antigen S. The polio antigen was ex- 
pressed in biologically active form on 
the hcpatitis envelopes: the engineered 
cnvclopcs reacted with poliovirus-spc- 
cific antibodies and also elicited poliovi- 
nis-neutralizing antibodies in mice and 
rabbits. Much of the immunogcnicity 
of the hcpatitis S antigen was lost, but 
the envelopes were assembled correctly 
and secreted from mammalian cells 
growing in culture. The secretion of 
engineered envelopes in large quantities 
should facilitate vaccine production; 
these arc noninfectious envelopes that 
arc of proven efficacy and safety. 

Herbicide resistance 

T HERE is tremendous economic 
potc~ltial in herbicides that can 
kill weeds but not important ag- 

ricultural products growing in the same 
field (pagc 478). Shah et al. describe a 
method for increasing the resistance of 
plants to the killing effects of the herbi- 
cide glyphosatc. This hcrbicidc inhibits 
activity of the cnzymc EPSP syrlthase in 
plants, an cnzymc that is important in a 
biochemical pathway for production of 
aromatic amino acids. The gene for 
EPSP synthase was isolated from a 
plant cell line that is tolerant to  glypho- 
sate and overproduces enzyme 15- to  
20-fold. Twenty copies of the EPSP 
synthase gene were found per genome 
(a 20-fold amplification above normal). 
T o  this gene was attached a promoter 
that causes high level expression of for- 
eign genes in plants; the engineered 
chimeric gene was introduced into pe- 
tunia cells. Roth transgenic calli and the 
plants derived from them showed toler- 
ance to the herbicide; the tolerant 
plants grew to maturity despite being 
sprayed with herbicide at levels two to 
four times those required to  kill 100% 
of wild-type plants. The herbicide toler- 
ance of the plants apparently results 
from overproduction of the enzyme, the 
primanr target of the herbicide. 
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& Support cell growth and save serum 
with Opti-MEM@ I. Ask for a free 

Save Your Serum with liter and put the serum saver to work 
Opti-MEMB I. for you. 

Opti-MEM@ I lets you use at least Opti-MEM@ I is available in conven- 
Interested in reducing your serum 50 percent less serum because it is a ient liquid or economical powder. I requirement by 50 percent or more? chemically defined, growth-factor- 

Sample Opti-MEM@ I. I t  supports enriched medium. Its low protein level For ~n v~tro diagnostrc use. 

cell growth and proliferation and (15pglrnl) simplifies downstream 
cuts serum requirements by at least purification, saving time and money. 
50 percent. Ask for a free liter of With Opti-MEM@ I you can achieve a 
Opti-MEM@ I from GIBCO, and your 50 percent reduction in serum without 
serum will go twice as far. adaptation and can increase serum 

savings even more with minimal 
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GIBCO Laboratories 

Support the Growth of Your weaning procedures. Life Technologies, Inc. 
Cells with Opti-MEM@ I. 3175 Staley Road 

Rely on Opti-MEM@ I from the Grand Island, New York 14072 
Opti-MEMm I supports growth of a To order: (800) 828-6686 
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ious, anchoragedependent diploid cell Opti-MEM@ I is produced by In N.Y. state: (800) 462-2555 
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myelomas and derived hybridomas. I t  according to the highest industry Life Technologies, Inc. 

also supports growth of transformed standards. GIBCO has over 25 years 2270 Industrial Street 
Burlington, Ontario 

mammalian cell lines and primary of experience in media production, Canada L7P 1Al 
cultures. andOpti-MEM@ I maintains the (416) 335-2255 

For powder sample, Circle No. 75 on Readers' Service Card. For l~qu~d sample, C~rcle No 76 on Readers' Service Card 
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Microbiological Resource Centers 

T he Microbiological Resource Centers (MIRCEN's) established in 1975 are carrying 
out highly cost-effective international programs. The MIRCEN's provide an infra- 
structure for a world network incorporating regional and interregional laboratories 

geared to the management, distribution, and use of microbial gene pools. The MIRCEN 
network supports workshops, training courses, and research projects. The centers reinforce 
conservation of microorganisms, emphasizing Rhizobium gene pools in developing countries 
with an agrarian base. The MIRCEN's have been active in fostering development of new 
and extensive technologies native to specific regions and have promoted the application of 
microbiology to strengthen world economies. They conduct programs throughout the 
world to investigate diverse capabilities of microorganisms for economic usefulness in 
helping the United States and developing nations meet both their present and future 
agriculture, chemical, energy, food, health, and waste-management needs. But despite a 
history of growing success, the U.S. share of support previously provided through U.S. 
membership in Unesco will be sharply reduced in the fiscal year 1987 budget. 

The MIRCEN's working effectively on the rhizobia include PBrto Alegre, Brazil; the 
University of Nairobi, Kenya; Banbey, Senegal; the NifTAL project at the College of 
Tropical Agriculture and Human Resources at the University of Hawaii; and the Nitrogen 
Fixation Laboratory at Beltsville, Maryland. A fermentation, food, and waste-recycling 
MIRCEN has been very active at the Thailand Institute of Scientific and Technological 
Research in Bangkok. 

Several MIRCEN's are strongly biotechnology-oriented, including the Faculty of 
Agriculture in Cairo; Karolinska Institute in Sweden; the Central American Research 
Institute for Industry in Guatemala; the Tucuman MIRCEN in Argentina; Waterloo, 
Canada; Osaka, Japan; the Polytechnic of Central London, the University of Kent in the 
United Kingdom; and the University of Maryland, in marine biotechnology. 

To optimize benefits of biological nitrogen fixation, the Nairobi Rhizobium MIRCEN 
is engaged in research on collection and preservation of cultures, isolation, selection, and 
testing of Rhizobium strains, and determination of parameters affecting survival of rhizobia 
in soil. They have evaluated locally available materials as carriers for inoculants and have 
quantified biological nitrogen fixation, using the nitrogen-15 technique. The University of 
Nairobi collection holds more than 200 bacterial cultures, and approximately 1984 requests 
for cultures have been met since 1975. More than 10,000 farmers have used the cultures. 
The Nairobi MIRCEN is clearly mission-oriented, like the others, delivering scientific 
knowledge needed for research and application. It represents an excellent example of 
successful technology transfer. 

Overall, the nenvork provides a knowledge base in microbiology and biotechnology 
that is needed throughout the world in both developed and developing countries to support 
the new biotechnology industries. The MIRCEN's offer a working network beneficial to the 
United States by providing access to unusual and important genetic material of potential 
application in industrial processes and to developing countries in providing applications of 
biotechnology appropriate to their needs, especially in enhancing their economy. The scope 
for the MIRCEN7s includes soil fertility, rehabilitation of arid lands, bioconversion ofwaste, 
feed, fuel, and fodder, and production of microbial insecticides through biotechnology. 

The amount offunding expected for the MIRCEN's from the fiscal year 1987 budget is 
only $20,000, to be awarded to the American Society for Microbiology for allocation to the 
MIRCEN7s in accordance with an approved work plan. The funds available will assist with 
communication and research interaction among the centers. However, the allocation is tiny 
in comparison with the original budget submission of $175,000. Investment by the United 
States has already yielded significant return for this country by making available a source of 
genetic material for biotechnology applications. The MIRCEN's are a bargain: high 
productivity, low cost, and enormous potential. Here is where the United States map be 
penny-wise and pound-foolish in its foreign aid allocations.-RITA R. C O L ~ L L ,  Vice 
President for Academic Affairs and Professor of Microbiology, University of Maryland, 
College Park, MD 20783. 
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The doctor is in. 
Research projects often set their own hours and create their own deadlines. 
Quite simply, your work doesn't quit at quitting time. 
At Amersharn, we understand the demands of your work and try to gear 
our services to meet your needs. 
Our customer service representatives are available from 7:30 a.m. to 
6:00 p.m. central time. Orders for in-stock items placed by 2:00 p.m. central 
time will be processed and shipped that same day. In most cases, youll 
have the materials you need by noon the next day. We can still process and 
ship orders received up to 6:00 p.m. (7:00 p.m. Eastern-4:00 p.m. Pacific) 
for a modest charge. 
When you need special information on product application or anticipated 
performance, a simple toll-free call can put you in touch with one of our 
technical service representatives. Most are Ph.D.'s with bench experience, 
and all are well informed on the newest applications. Our doctors are also 
available from 7:30 a.m. to 6:00 p.m. central time. 
Amersham, the right prescription for your research needs. Let us serve you, 
just as we've been serving researchers worldwide for almost 40 years. 
Write or call today for our free Research Products Catalog and Price List. 

Amersham Corporation 
2636 South Clearbrook Drive,Arlington Heights, Illinois 60005 
1-800-323-97501312-364-7100 Technical assistance: (312) 593-79731 (800) 341-7543 Amersham 
Amersham Canada Limited 505 Iroquois Shore Road,Oakville. Ontario L6H 2R3 1-800-268-5061 1416-842-2720 

Printed in U.S.A. 
Amersham is a trademark 
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The sensitive measure of 
complement activation 

lllurtntlon C3 C4 C5 activation In the classkai complement cascade: Activated C1 (Cls) which binds to antigenic sites on the cell surface cleaves C4 by limited 
protealysis to 'yield C4a which is released to the fluid phase and C4b which binds to the Arface of the cell. C4b2a cleaves C3 to yield C3a and C3b. The latter binds to the 
cell surface. Complexes of C4b2a and C3b form a C5 comertase (C4b2a3b) that cleaves C5 to yield C5a, and C5b which binds to the cell surface. 

Direct C3ay C4ay C5a assay 
Increased awareness of the biological and 
pathological significance of complement 
activation brought the need for sensitive 
techniques for identifying and measuring 
activated complement components. 
There was no sensitive, commercially-available, 
state-of-the-art means of quantitation until these 
radioimmunoassay kits, based upon methods 
pioneered by Hugli and Chenoweth for C3a and 
C5a (1) and by Gorski for C4a (2), were made 
available by Upjohn Diagnostics. 
These new radioimmunoassay kits now make it 
possible to directly and rapidly quantitate the 
C3a, C4a, and C5a anaphylatoxins generated 
during complement activation. And use of the 
assays permit even minor changes in activation 
of the classical and alternative pathways of the 
complement cascade to be determined with pin- 
point accuracy. 

Upjohn Diagnostics' C3a, C4a, and C5a des Arg 
Assay Kits offer sensitivity, specificity, accuracy, 
reproducibility, and ease of measurement. Never 
before has investigation into complement activa- 
tion been so easy. 
For full information, write or call: Dept. J, 
Upjohn Diagnostics, Kalamazoo, Michigan 49001; 
6161385-71 11. 
Speclfic for human and certain other primate species. For laboratory research 
use only. Not for human or veterinary clinical use. 

(1) HuQli T E and Chenoweth D E "BiOlOgi~ally Active Peptides of C?mple- 
mentl ~ecl in i~ues and Sig;ifica&.x of C3a and C5a Measurement 
Laboratory and Research Methods In Biology end Medlclne, (ed. Fi  M 
Nakamura, W R Dita. E S Tucker Ill: Alan R. Liss. inc. 1980). pp.443480. 

(2)  ors ski, J ~,:~uanti tat ion of Human Complement ~ ragme" t~4a i  in 
Physiological Fluids by Competitive Inhibition Radioimmunoassay," J. 
Immunol. Methods, (47,1981). pp. 61-73. 

A Division of The Upjohn Company 
(UD83-554) November, 1983 

Human Complement des Arg form of C3a, C4a, C5a Radioimmunoassay Kits (1251) 
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DON'T  O V E R S P E N D  

YOUR GRANTS!  

I SOFTWARE FOR THE IBM X/XT AND COMPATIBLES I I 

IN USE AT OVER 50 UNIVERSITIES 
FREE 8 Page Brochure Demonstration Disk $10 
User's Manual $25 Complete System $425 

Call: (4 15) 548-3 129 

I 
I : N i l e s  & A s s o c i a t e s  
3 "545 Scenic Avenue, Berkeley CA 94708 

Circle No. 82 on Readers' Setvice Card I 

WANTED 
NEW 

COMPOUNDS 

POTENTIAL 
NEW DRUGS 

DEBIOPHARM, a Swiss-based independent 
financial group will consider the develop- 
ment of novel biological or chemical com- 
pounds with a promising pharmacologic 
profile. If you are an independent investigator 
with such compounds, please write to us. 

DEBIOPHARM S.A. 
Rue du Petit-ChQne 38 
1003 LAUSAN WE, SWITZERLAND 

Circle No. 2 on Readers' Service Card 

NOW AVAILABLE.. . 

Kappa r.x;:x - 

A 

Competitive binding studies of U-50488 

Pharmacology, 109,281-284.1985 

For research uw only. Not for use In human 
A Dlvls~on of The Upjohn Company therapeutic or diagnostic procedures. 

I I 
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Breaking of Bodies and Minds 
Torture, Psgchiatric Abuse, and the Health Professions 

A documentation of systematic use and effects of physical and 
mental torture throughout the world 

This eye-opening book brings together 
for the first time writings on the role of 

The 
medical personnel in cases of torture 
and psychiatric abuse. Through anal- 

B d  yses and case histories, psychiatrists 
and other health care professionals, 
political scientists, ethicists, and other 
writers discuss the systematic use and 
effects of physical and mental torture 
in the Soviet Union, Latin America, 
and other parts of the world. 

Edited by Eric Stover The book also details the complicity of 
and Elena 0. Nightingale an alarming number of medical per- 

With a Foreword by sonnel in torture and psychiatric 
David A. Hamburg - abuse and examines the ways in which 

governments use a medical rationale 
---I.-** 
ucrHlrrrrbo-I to seek legitimacy for human destruc- 
..--A.mD. tion. Finally, it describes efforts by 

medical and other associations both to 

Contents 
Part I Torture 

Torture and the Ethics of Medicine 
Albert R. Jonsen and Leonard Sagan 

Victims of Torture: 
Two Testimonies 

Compiled by Cornelius A. Kolff 
and Roscius N. Doan 

Physical and Psychiatric Effects 
of Torture: Two Medical Studies 

Federico Allodi, Glenn R. Randall, 
and others 

Torture on Trial: The Case of 
Joelito Filartiga and 
the Clinic of Hope 

Richard Pierre Claude 

Medical Action Against Torture 
Eric Stover and 
Michael Nelson 

Part I1 Psychiatric Abuse 

Psychiatrists and Dissenters 
in the Soviet Union 

sidney ~ l ~ ~ . ,  and peter ~ ~ d d ~ ~ ~ ~  

A Question of Conscience 
The Cases of Alexei Nikitin 

and Anatolyi Koryagin 
Kevin Close 

Unwilling Patients 
Anatolyi Koryagin 

The Case of General Grigorenko: 
A Second Opinion 

Walter Reich 

The World of Soviet Psychiatry 
Walter Reich 

A Response to Psychiatric Abuse 
Paul Chodoff and Ellen Mercer 

Toward the Prevention of Torture 
and Psychiatric Abuse 

Elena 0. Nightingale and 
Eric Stover 

combat offensive practices and treat 
victims. 

he Breaking o f  Bodies and 
Minds is important reading for T anyone concerned with the 

preservation of basic human rights. 

1985 352 pages 

Paperbound $11.95; AAAS members $9.50 
Hardcover $21.95; AAAS members $17.50 

Order from AAAS Marketing, Dept. ES, 1333 H 
Street, NW, 8th Floor, Washington, DC 20005. 

Please add $1.50 postage and handling per 
order. Allow 6-8 weeks for delivery. To charge 
your order to VISA or Mastercard, please call the 
sales Department at (202) 326-6405. 

Published by 
W.H. Freeman and Company 




