
of the seas. (To give only two of many 
possible examples of omissions, the 
word "pollution" occurs only once, and 
there is no mention whatever of maricul- 
ture.) 

The book concludes with a list of ref- 
erences and four indexes (author, sub- 
ject, plants and animals, and geograph- 
ic). There are very few typographical er- 
rors, and the editing appears to have 
been careful. 
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Slow viral diseases continue to attract 
the attention of investigators whose pri- 
mary concern is either with understand- 
ing etiologically obscure diseases of man 
or with defining unusual host-virus rela- 
tionships. Over the past five years or so 

symposiums of variable composition and 
intent have served as gathering places 
for the growing number of persons who 
share these concerns. One such meeting 
was the workshop that provided the 

chapters and commentary that make up 
this slim book. The workshop brought 
together not only persons actively work- 
ing on slow viral diseases but also bio- 
medical scientists who were not so en- 
gaged. The latter participants were to of- 
fer appraisals of current work and to 

point to possible new directions for fu- 
ture study. And so they did. 

The book is divided into four parts. It 
deals in turn with diseases caused by un- 
conventional viruses (such as scrapie 
and kuru), diseases caused by conven- 
tional viruses (such as progressive multi- 
focal leukoencephalopathy and subacute 
sclerosing panencephalitis), and multiple 
sclerosis and concludes with brief cri- 
tiques of present research approaches. 

The book has a somewhat misleading 
title; it is not a source of detailed infor- 
mation on slow viral diseases of the cen- 
tral nervous system, and much of the in- 
formation presented in it has been pre- 
sented elsewhere. In fact, several recent 
books bearing similar titles offer more 
complete information than this one does. 
But the book is not intended to provide 
detailed information. Rather, it presents 
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a general account of the diseases that 
mainly serves as a prelude for what obvi- 
ously was the real concern of the work- 
shop-the possible viral cause of 
multiple sclerosis. 

Although multiple sclerosis cannot 
now be defined as a viral disease, it is 
thought to be a good candidate. Indeed, 
on the evidence summarized in this book 
the hypothesis that it is caused by a slow 
virus appears to be the best new lead for 
etiologic studies of the disease. The 
general feeling expressed in the book is 
one of guarded optimism. If multiple 
sclerosis is caused by a virus or viruses, 
demonstrating this causal relation may 
not be as straightforward as was the case 
with kuru and Creutzfeldt-Jakob disease. 
Meanwhile, the viral hypothesis will 
serve as a rallying point for renewed in- 
terest in multiple sclerosis, and, as Ced- 
ric Mims states in the concluding chap- 
ter, will "generate a great ground swell 
of research effort and active interest on 
the part of young people." Such interest 
should contribute greatly to our under- 
standing of multiple sclerosis, whatever 
its cause may be. 

Much of the real value of the book lies 
in the commentary of the diverse. partici- 
pants-virologists, geneticists, immunol- 
ogists, epidemiologists, pathologists, 
and neurologists-which appears at the 
ends of chapters and in well-written sum- 
maries of question-and-answer sessions. 
Although such discussions touch on the 
need for a clearer definition of slow virus 
infection, the issue was left unresolved. 

This attractive, well-prepared account 
of the workshop in Wiirzburg contains 
much information to ponder. 

W. J. HADLOW 

Rocky Mountain Laboratory, 
Hamilton, Montana 59840 
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Lectins (Agglutinins) are widely distributed in seeds and invertebrates. 
They are often called "Phytohemagglutinins" or Phytoagglutinins." 
Lectins are proteins that agglutinate erythrocytes and certain other cells 

ETN 

^^- ^^^ - ~ ~ ^ ^^- by binding specific carbohydrates on the cell surface. Each type of Lectin 
FROM SIGM A has its own carbohydrate-binding specificity. This characteristic makes 

them useful in the study of the structure and function of cell membranes. 
Although we have a lot to learn about these agglutinins, we are now preparing numerous Lectins and Lectin-conjugates with 
various purities. A Data Sheet enclosed with each shipment indicates a) agglutination levels with appropriate red blood cells 
b) levels of various sugars that inhibit red cell agglutination c) disc electrophoresis data and d) mitogenic levels when applicable. 
We will look forward to comment, criticism and suggestions, so that Sigma will ultimately offer the most complete list of high- 
purity Lectins available anywhere in the world. Many reports indicate the need for Calcium and Manganese ions to "stabilize" 
the Lectin. Pending further studies and comments from our customers, most of our Lectins will contain about 0.05% free Calcium 
and 0.05% free Manganese. Although not shown on most labels, competitive preparations we have tested generally contain 
Calcium and Manoanese also. 
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L 2380 From Bandelraea simplicifolia seeds 1 mg $11.50 L 8629 FromPhaseolusvulgarls(KldneyBean),TypeIII 2 mg $15.00 
Major affinity: Methyl-c-D-Galactopyranosyl 5 mg 40.00 Erythroagglutinin 5 m 40.00 Erythroagglutinin 5 mg 40.00 residues. 

Agglutinates Type A red cells at approx. 10 ,g 
Agglutinates Type B red cells at approx. 10 rg Lectin per ml of 2% red cells. 
Lectin, and Type A red cells at approx. 50 /g 
Lectin per ml of 2% red cells. L 8504 FromPhasoolusvulgarls (KldneyBean),Type IV 2 mg $15.00 

L 8879 From Ricinus communis (Castor Bean), Type I 2 mg $ 9.00 I.eucoagglutinin 5 mg 30.00 

Major affinity: N-Acetylgalactosamine residues. 5 mg 14.50 Does not agglutinate Type A or O red cells. 

Agglutinates Type A red cells at approx. 20 yg Induces mitosis in Human leucocytes at approx. 
Lectin per ml of 2% red cells. 2.5 jg per ml of culture media. 

L 9004 From Ricinus communis (Castor Bean), Type ll 2 mg $ 6.00 
Major affinity: Galactose residues. 5 mg L 8754 From Phaseolusvulgarts (KidneyBean),TypeV 2mg $ 1.60 Ma/or affinity: Gaactose residues 5mg . 

Phytohemagglutinin, Crude 5 mg 3.00 
Agglutinates Type A red cells at approx. 1 Ag Agglutinates Type A red cells at approx. 10g 25 mg 10.00 
Lectin per ml of 2% red cells. u e c s a Leclin per ml of 2% red cells. 

Lectin per ml of 2% red cells. 50 mg 16.50 
L 9129 From Riclnus communis (Castor Bean), Crude 2 mg $ 3.60 Induces mitosis in Human Leucocytes at approx. 

Agglutinates Type A red cells at approx. 10 /g 5 mg 6.50 2.5 ag per ml of culture media. 
Lectin per ml of 2% red cells. 

L 5380 From Plsum sativum (Garden Pea) 2 mg $16.00 L 5880 From Lens cullnars (Lentil) 1 mg $ 5.40 

Major affinity: Glucose and Mannose residues. 5 mg 34.50 Maor affinity: Glucose and Mannose residues. 5 mg 18.00 

Agglutinates Type 0 red cells at approx. 5 0g Agglutinates Type A red cells at approx. 4 yg 10 mg 30.00 Agglutinates Type O red cells at approx. 5 /g L t p mlf2%r d cel 
a 

Lectin per ml of 2% red cells. Lectin per ml of 2/ red cells. 

L 5505 From Ulex europeus (Gorse) 2 mg $30.00 From Phaseolus iimensls (Lima Bean) Inquire 
Major Affinity: L-Fucose residues. 5 mg 60.00 

Agglutinates Type O red cells at approx. 20 g g L 0881 From Arachis hypogaea (Peanut) 1 mg $18.00 
Lectin per ml of 2% red cells. Major affinity: Galactose residue. 2 mg 28.00 

From Dolichos biflorus (Horse Gram) Inquire Agglutinates desialated Human red blood cells 5 mg 48.00 

L 0256 From Limulus polyphemus (Horseshoe Crab) 0.25 m 32 at ap . 10g .Lectin per m of 2% red cells 

"Limulin" from hemolymph 0.50 mg 53.00 L 9379 From Phytolacca americana 
Major affinity: Sialic Acid residues. 1.00 mg 88.00 

(Pokeweed) Mitogen, Crude 5 mg $ 6.00 
Agglutinates horse red cells at 40 zg Agglutinates Type O red cells at approx. 60 g 8 mg 9.00 
Lectin per ml of 1.5% red cells. Lectin per ml of 2% red cells. 40 mg 42.00 

C 2631 From Canavalla enstformis (Jack Beans) 25 mg $ 2.25 Inducesmitosis in Human Leucocytes atapprox. 
Concanavalln A, Grade III 100 mg 4.70 2.5 1g per ml in McCoy's Medium 5a modified. 
Contains approx. 15% Protein and 500 mg 22.50 Our assays show this to be substantially purer 
85% Sodium Chloride. 1 gm 37.50 than other available preparations. 
Substantially free of carbohydrates. 
Prices based on protein content. L 8004 From Glyclne max (Soybean), Type VI 2 mg $16.00 

Major affinity:. N-Acetylgalactosamine 5 mg 31.00 
C 2010 From Canavalia ensitormis (Jack Beans) 25 mg $ 2.75 residue. One major and on electrohorei. 

CSat-aree. 25A, Gra0 mg 12.25 Agglutinates Type A red cells at approx. 20 yg 
~~~~~~Salt-free. 250 mg 12.25 ~ Lectin per ml of 2% red cells. 

Substantially free of carbohydrates. 1 gm 43.50 ec 

Prices based on protein content. 5 gm 188.00 L 8379 From Glycine max (Soybean), Type VII 2 mg $15.00 

L 5755 From Abrus precatorlus (Jequlrity Bean) 1mg $ 9.50 Major affinity: N-Acetylgalactosamine 5 mg 30.00 

Agglutinin 2 mg 18.00 residues. 25 mg 127.00 

Major affinity: Galactose residues. 5 mg 38.00 Three major bands on electro-phoresis. 100 mg 473.00 

Agglutinates Type A red cells at approx. 1 jug Agglutinates Type A red cells at approx. 20 Lg 
Lectin per ml of 2% red cells. Lectin per ml of 2% red cells. 

L 9505 FromAbrusprecatorius(JequirltyBean) 1 mg $25.00 L 8129 From Glycine max (Soybean), Crude 5 mg $12.00 
Toxic moiety: contains some Agglutinin. 5 mg 80.00 Ammonium Sulfate fraction. 15 mg 25.00 
Major affinity: Galactose residues. Agglutinates Type A red cells at approx. 250 ,g 
Agglutinates Type A red cells at approx. 2 0Lg Lectin per ml of 2% red cells. 
Lectin per ml of 2% red cells. 

L 9254 From Lotus tetragonolobus 2 mg $22.50 L 1005 From Triticum vulgaris (Wheat Germ) 2 mg $ 8.00 
(Asparagus Pea, Winged Pea) 5 mg 40.00 Major affinity: N-Acetylglucosamine 5 mg 14.50 
Major affinity: L-Fucose residues. residues. 25 mg 59.25 

Agglutinates Type O red cells at approx. 20 p0g Agglutinates Type A red cells at approx. 20 tg 100 mg 149.00 
Lectin per ml of 2% red cells. Lectin per ml of 2% red cells. 
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ORDER DIRECT a P/cu 32c aot t Witk !iUZ 

TELEPHONE COLLECT ^c Th The RBsearch Laboratories of 

from ANYWHERE in the WORLD E L [ m\/1 / G HCHEMICAL COMPANY 
For Orders: Station to Station, 314-771-5750 

(Including Saturday and Sunday until P.M.) P.O. BOX 14508 - SAINT LOUIS, MISSOURI 63178 U.S.A. 
For any other reaoon: 314-771-5765 _ _ _ _ _ _ _ __ _ _ _ _ _ 

If you do not get satisfaction, call 
Dan Broida, 314-993-6418 Distribufed through: 

Person to Person Day or Night. SIGMA LONDON Chem. Co. Ltd. . Norbiton Station Yard, Kingston-upon-Thames, Surrey, KT2 7BH, England 

_-*, a _ Telephone: 01-549-3171 (Reverse Charges) 
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(Including Saturday and Sunday until P.M.) P.O. BOX 14508 - SAINT LOUIS, MISSOURI 63178 U.S.A. 
For any other reaoon: 314-771-5765 _ _ _ _ _ _ _ __ _ _ _ _ _ 

If you do not get satisfaction, call 
Dan Broida, 314-993-6418 Distribufed through: 

Person to Person Day or Night. SIGMA LONDON Chem. Co. Ltd. . Norbiton Station Yard, Kingston-upon-Thames, Surrey, KT2 7BH, England 

_-*, a _ Telephone: 01-549-3171 (Reverse Charges) 
Most orders will be shipped within hours e ne - 

TWX (T.letype) Day or Night COLLECT 910 761-0593 SIGMA Chemie GmbH MUNCHEN * D-8014 Neubiberg, Isarstrasse 14, W. Germany 

TELEGRAM SIGMACHEM, Saint Loui, Missouri Telephone: 89/60 70 03 (Reverse Charges) 
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