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Thank you. 

This has been a great day for me; yesterday 
9 

00, 

especially to have so many of my old students, former students 

and co1 4s orators here saying nice things about me. I wasn't 

sure that they would, when I heard that they were coming, I 

can say nice things about them too. 
A 

I feel that I've been 

very fortunate in having been associated with them and with 

the others who aren't here today. Much of the success of 

the work that we carried o due to their contributions. 

Then of-course I am pleased&with the other participants in 

when he was trying to find out what it was that 

kept some fruits and vegetables from turning brown when they 

were exposed to light. Of course, it was an antioxidant; 

it turned out to beatamin C. 

Since they w, former students of mine-and 

former associates, have talked about my past life, I thought 

B I shoulw a bit about my past life,* Three 

days ago I gave two speaches,.t in Italy. One 

of them,--and this now I am able to live up to the pledge that c 
I made that Dr. Catchpool mentioned, s December, 1947, that 

I would mention w the need for world peace in every 

talk that I gave. One of my talks in Italy was about the 

need for peace in the world, 
v 

he path to world peace. I men- 

tioned that it was hard to understand why the American people 
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m willing that the government should have the policy of 

spending 1.6 trillion dollars an militarism in the next five 

years m 
1 

and that I thought that the answer 

3 was that the American people were misle JL 
! 

about the mis Ah 
crisis, about nuclear vulnerability, L 

the 
S 
Soviet Union having wag more m missilethan 

we have or nuclear warheads having greater destructive power,H 

&id we have to catch up. I think that I even quoted t 

statement that Senator Christopher Dodd and Senator Yaul 

made last year/which was, "The President of the United States 

liesI'. This was unthinkable 20 years ago. Well, it was a 

shock to me to read this statement y two senato s here in the 
P 4b 

United States. I?; I got a letter 

from a psychologist f&end of mine who wrote ph"..L 
2 . s that he had reached the conclusion that 

President Reagan is unable to distinguish between reality and 

fantasy. w ti e quoted President Reagan's fantasy that the 

Soviet Union has far greater nuclear des&cu$ive power than the 

United States, and then m 3e quoted from the Pentagon 

Report of the Department of Defenge of 1982 that there is an 

approximate equality of destructive power in the arsenals,of 

the Soviet Union and the United States. 

dent Reagan says that the campaign for a nuclear freeze is being 

is no evidence that communists are involved'in any serious way 

in the campaign for nuclear disarmament. It's just good sense- 

ood 5 sense to stop wasting so much money on militarism,if we're 
1 

going to solve the problems of the world. We have to cooperate, 
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all the people and all the nations in the world. The reason 

that I spend time thinking about medical problems, e 

aboutatamin C,for example, is that I believe 

that we are going to solve this problem of finding out how to 
& 

keep the world from being destroyed in nuclear war, and that 

it's worth whiled to be thinking 3 of making the world a 

better place for the coming generations of human 

way in which this can be done is by improving theg) health 

by cutting down on the amount of suffering caused by hypo- 

ascorbemia, as Irwin Stone says, fran whit m 

f 

. 

essentially everycody in the world is suffering. Only 

a few enlightened personsctwho take 10 or 12 grams a day of 

qitamin C!)are in the of not suffering from 

this genetic disease control but only 
J 

just barely by 
1c 

gettin, 9 a diet that contains enough ascorbate 

itfs turned out, to 

. symposium that I was attending v 
1 

was on the role 

of the physical sciences in modern biology. I talked about 

one aspect of this, and in fact i-t's quite pertinent to what 

we have all been talking abouts about vectors of disease and 

about agents 
a 

that we use to control these vectors of disease, 

about the human body and how it functions. - 

R I doubt that I thought much about the nature of life until 1929. 

I was then w carrying on research on.structure / 
of minerals 

and other inorganic substancesIue 

Thomas Eunt Norgan came from Columbia 
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University, bringing with him St 

r 

S-tA Bridges and Emerson 

and Tyler. Stur *ant and Bridges were two of the three stu- 

dents who had cooperated with Morgan in developing the theory 

of the gene, in discovering the gene. It wasn't know; of course, 

that it of polynucleotides, but they 4id A..rLvyv M9%& 

---+r 

knew a lot about it even though they 

didn't know i chemical composition. e %A kept 
. . talking- about the specificitv characteristic 

. . . of life, m One example of this specificity is 

thatN parents have children who resemble them. This resem- 

blance we now how even,goes so far as resembling them in terms 
c* of amino-acid sequences & polypeptides that constitute the 

specific proteins in their bodies, and their specificity in the 

action of enzymes as catalystsA tt 

was working on self sterility of 
I - the sea squirt, BacU ILla- ? 

In1935 and'36 I 

was working on 
9 ',pI 

oxygen as well as -&&&ate oxygen 1 * 
normal state with the idea that we could tell something about how 

2 
oxygen molecules are held by hemoglob&t molecules in the red 

between two kinds of combination; one involving a mainly 

physical forcemwould leave the oxygen in the triplet 

leave it paramagnetic, and the ot er chemical combi- 

nation, forming of chemical bonds would make the oxygen 
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So we measured the magnetic suscepti- 

bility of venous blood and arterial blood, and found that the- 
& 

were held thh 
. Ti 

in magnetic properties h 

I was 

giving a talk in New York in 1936 at the Rockefel 

for Medical Research, a seminar on this subject, and landsteiner h 
asked me to talk with him& 

A, B and 0 blood groups in 1900, and the others, L and PI and 
f 

I& esus factor later on. 
I 

,He had been carrying out experiments 

in the field of immunology, immunochemistry, and he asked if 

I could explain his obse-rvations. I couldn't explain them, 

but he told me a great dealCin several days of discussion; he 

eat deal about immunology, a~~3 I kept thinking about 

and finally I reached a . decision 

as to what I thought was going on 
I 

thaT 
w antibodies 

to show such remarkable specificity in their interaction with 

antigens. Lundsteiner was making azoproteins, using simple 

chemical substances such as para&&&%enzoic acid taken off the 

shelf, got out of the stock room, diawizing these &mines, 

coupling them with proteins, using these azoproteins as antigens, 

making antibodies then *hat would combine specifically with the 

simple chemical substance that had been attached to the original 

protein. .Ic--, 3 his appealed to m>in 

that I felt that I knew a lot about the simple chemical sub- 

stances such as benzoic acid or parachlorobenzoic acid, met a- ?- 
chloro, orthochloro- benzoic acid or toluic acid, and hundreds of 

Page 5 



other substituted benzoic acid s as well as other substances you 

could use in2tead of the benzoic acid. 

By 1940, I had reached the conclusion that I knew 

the answer to the question, the basic answer to the question of 

the molecular basis of biological s ity, #the molecular 

basis of life. There were two ideas- had* been discussed, 

published a paper in 1940, about the time that I published my 

paper about the structure of antibodies / and the nature of 

serological reactions. tie advocated one of these ideas, which 

is that identical molecules attract one another more strongly 

thwnonidentical 

quantum mechanical resonance. 

paper to my attention, and I said, "1 don't believe that the 

extra energy of attraction that you get from quantum mechanical 

resonance between identical molecules can possibly be the 

explanation, because this extra energy is less than the energy 

of thermal agitation /: It just wouldnft work. But / if, and 

this was in my paper on antibodies, gf the antibody has a 

combining region that is complementary in its atomic structure, 

the arrangement of the atoms, to the 
pa-&& group of the anti- 

gen, you get strong and highly selective interaction, N 6 
3% r 

. . tw-.u 1LLV b t be- 

wrote a paper in 191-O saying that biological specificity in 

general results from the detailed molecular complementariness 
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of the interacting groups, and that{ iordan das wrong about his 

idea of quantum mechanical resonance. 

consists of two mutually complementary 
4Jm 

when they are separated, can m a 

We also said the gene 

molecules, each of Twhic 

template for the 

synthesis of a replica of the other one, so 
. 

cation occurs that way, w using 

gene for the template for the 

that gene dupli- 

one half of the 

of its comple- 

mentariness. Well, of course, some years later examples of : a* 
compltementariness began to show up. The%!(&helix and the 

pleated sheet are arraneements of polypeptide chains in l;lhich 

there are two compment>ry groups which interact, the ?M*group 

of peptide interacting with the oxygen atom of the 
c&o “1 I c np 1 

group of another peptide, and that is a highly directed inter- 

action. You can achieve these hydrogen bonds by coiling the 

polypeptide chain in the helix or by arranging it in a somewhat 

staggered linear arrangement. coming back on itself to make the 

pleated sheet where the hydrogen bonds are formed laterally. 

And then, of course, discovered the double 

helix 13 years later, in 1953, in which they were able to show 
1 .i!&J.,~--- 

that two nucleetides-&$'e&~ and m&e -form riur 

hydrogen bonds with another and two 
::G ) *. 4! 

p purine ,ud g&!Lmadene . . QQR form three hydrogen bonds 
* 2 

with one another, and that the gene consists of two polynuclez9tides 

which are mutually complf%~entary, sdenine combining with thymene 
. 

and guanine combining with cyto%ne. 

4 So now by 1948, my students, 
/ -Pm 

and my associates Campbell w 
3 . 

w and David Pressman who worked for several years 
J 
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on this project, studies of interaction 
e rc 

of antibodies with haptinic groaps, hundreds of experiments, a 

thousand- perhaps, w' determining equilibrium 

constants. By 2958 we had tied down these ideas, so far as 

they are concerned with antibodies and antigens, so tidily that 

there was no possibility of saying we were wrong. 
h 

So, molecular compl&mentariness, this tight fit of 

the complex of atoms- c4 one molecule onto the complex of atoms 
. 

e another molecule is the basis of life. 
4. Biology now is 

developing,molecular biology is going along strongly, genetic 

engineering, bf- e* goi3lg to get more control of ourselves, 
4 

with 
a better understanding of the nature of our own bodies and the 
way in which these bodies function. I*m not going to make an 
effort to predict in detail what the future of orthomolecular 

medicine will be. I think that itrs been done already, by the' 

participants in this seminarj but I might make a quantitative 

statement. Someone sent to me a clipping saying that Dr. Eauling 

says that we can live to be iO0 years old, and I in fact had 

said that, that by proper use of suqilementary nutrients and 

other health practices, people in general could live 25 years 

longer than they do now, live to be a hundred years old, and 

lead good,liven to%, not have a long perb of debility as the 
# * 

body 

Yell, Irwin Stone said th 2. -‘. t 
that he believed that I could 

live 50 years; that was *s years he made that 
statement, WrCY so he would say that he thinksA years more t -Ill an 
presently accepted. It may well be that in a generation or two 

we shall have enough knowledge, expecially in the orthomole- 
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$4 * Ib 
lar field, aPakPgpeople i-live, to be 110 years 

old. I think that this is worthwhile; if you can extend the 

period of weDbeing, then we shall have extended the ratio of 

well-being to suffering, and I think that that would be worth- 

while. 

w I've enjoyed myself for many years after I 
1 

got through thQ initial period of not understanding the world 

very well. I've enjoyed*myself, and it's been a special 

pleasure for me to have been here today and yesterday. Thank 

you. 
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