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T h e t h e o r y o u t l i n e d in these p a g e s is t h a t a n y o r g a n i s m is a s ing le 

c h e m i c a l m o l e c u l e , a n d t h a t t h e o r g a n i s m d e v e l o p i n g a n e o p l a s m is th is s ingle 

m o l e c u l e b e c o m i n g c h e m i c a l l y u n s t a b l e a t s o m e p o i n t a n d b r e a k i n g d o w n a t 

t h a t p o i n t , fo r r easons t h a t wi l l b e g i v e n , so t h a t a s e c o n d , smal ler , a n d 

different t y p e o f m o l e c u l e resul ts there , w h i c h t h e n ac t s i n d e p e n d e n t l y . 

T h e a u t h o r is c o n v i n c e d t h a t this t h e o r y is t h e k e y t o t h e p r o b l e m o f t h e 

c a u s a t i o n o f n e o p l a s m s . T h e t h e o r y wi l l b e refer red t o fo r c o n v e n i e n c e as 

t h e m o l e c u l a r t h e o r y . 

T h e m o l e c u l a r t h e o r y is p r e s e n t e d here only in general outline, b u t i f i t 

finds s o m e m e a s u r e o f a c c e p t a n c e i t wi l l b e p r e s e n t e d in t h e ful lest de ta i l . 

T h e p resen t e d i t i o n d u p l i c a t e s the 1932 e d i t i o n , e x c e p t for the m o r e de ta i l ed 

a p p l i c a t i o n o f t he t h e o r y t o n e o p l a s m - p r o d u c t i o n , a n d the p r e s e n c e o f a v a l u e d 

i n t r o d u c t i o n b y D r . C. P . S t e w a r t . 
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A t s c h o o l o n e w a s t a u g h t t h a t m o l e c u l e s w e r e a m a z i n g l y smal l ; t ha t , 

fo r e x a m p l e , i f a d r o p o f w a t e r w e r e m a g n i f i e d t o t h e s ize o f t h e ear th , t h e 

i n d i v i d u a l m o l e c u l e s w o u l d b e a b o u t the size o f g o l f ba l ls . T o a n y o n e w h o 

still t h inks o f m o l e c u l e s in these t e r m s , S u r g e o n C o m m a n d e r C leave ' s c o n c e p -

t i o n o f a n y l i v ing o r g a n i s m , h o w e v e r c o m p l e x , as a s ingle m o l e c u l e wil l b e 

i n c r e d i b l e . 

B u t in r e c e n t yea r s c h e m i s t s ' i deas o n m o l e c u l e s h a v e u n d e r g o n e p r o f o u n d 

c h a n g e s . G r o u p s o f a t o m s in s tab le c o m b i n a t i o n t h r o u g h their p r i m a r y 

va l enc i e s are n o w c o n s i d e r e d ab le t o c o m b i n e b y m e a n s o f s e c o n d a r y v a l e n c i e s 

t o f o r m larger pa r t i c les w h i c h are still t rue m o l e c u l e s , a n d the re is n o l imi t 

c o n c e i v e d t o t he size o f s u c h m o l e c u l e s . A n d as a fur ther c o n s i d e r a t i o n , i t is 

n o w h e l d t h a t cas t ings , n o m a t t e r h o w large , o f t h e r m o - s e t t i n g p las t i cs , are , 

t h r o u g h the a g e n c y o f p r i m a r y va l enc i e s a lone , s ingle m o l e c u l e s . F o r e x a m p l e , 

a cas t ing o f the resin, baké l i t e , p r o d u c e d b y hea t ing p h e n o l a n d f o r m a l d e h y d e , 

e v e n i f large e n o u g h t o b e f o r m i n g the fuselage o f an aircraf t , is he ld t o b e a 

s ingle m o l e c u l e . I n shor t , t o - d a y there c a n b e n o o b j e c t i o n o n the s co re o f 

size t o th is m o l e c u l a r c o n c e p t i o n o f an o r g a n i s m . 

A n d i f s u c h a c o n c e p t i o n o f an o r g a n i s m b e o b j e c t e d t o o n t he sco re o f the 

c o m p l e x i t y o f t h e m o l e c u l e i n v o l v e d , i t m a y b e p o i n t e d o u t t h a t r e c e n t a n d 

v e r y r e m a r k a b l e d i s c o v e r i e s , s u c h as t h o s e o f W . M . S t a n l e y o f t h e R o c k e f e l l e r 

In s t i t u t e , N e w Je r sey , h a v e s h o w n t h a t v i ruses , w h i c h respi re , g r o w a n d r e p r o -

d u c e t h e m s e l v e s j u s t l ike m o r e c o m p l e x l i v ing o r g a n i s m s , are s ingle m o l e c u l e s 

o f v i s ib le a n d m e a s u r a b l e size. T h i s p r ac t i c a l e v i d e n c e , w h i c h w a s n o n - e x i s t e n t 

w h e n t h e m o l e c u l a r c o n c e p t i o n o f an o r g a n i s m w a s first p u b l i s h e d in 1932 , 

s t ands as a p o w e r f u l a n d sus ta ined s u p p o r t fo r i t t o - d a y . 

I a m n o t a t t e m p t i n g t o p r o v e t h a t th is m o l e c u l a r c o n c e p t i o n o f an o r g a n i s m , 

p r e s e n t e d here , is a s t a t e m e n t o f f ac t . B u t I a m a t t e m p t i n g t o p o i n t o u t t h a t 

s u c h a h y p o t h e s i s c a n n o t b e d i smi s sed as i n c r e d i b l e o r as d e m o n s t r a b l y w r o n g . 

B o l d i t u n d o u b t e d l y is, b u t so w a s the o r ig ina l a t o m i c t h e o r y , a n d so w a s t he 

i d e a o f the a t o m i tse l f as a c o m p l e x s t ruc ture bu i l t u p o f still smal ler un i t s . 

L i k e o t h e r b o l d h y p o t h e s e s , t h a t are n o t i m p o s s i b l e b u t n o t y e t c a p a b l e o f 

d i r ec t p roo f , t he p re sen t h y p o t h e s i s is w o r t h y o f a t t en t i on . A n d i f la ter i t 

b e c o m e s a c c e p t e d , i t wi l l r e v o l u t i o n i z e b i o l o g i c a l t h o u g h t . 

C. P . S T E W A R T 

University of Edinburgh 

September, 1941 



PART I 

Reasons for believing that a multicellular organism is, 

I t is first nece s sa ry t o g i v e reasons fo r b e l i e v i n g t h a t the re is p r o t o p l a s m i c 

c o n t i n u i t y b e t w e e n all t h e cel ls c o n s i d e r e d t o b e f u n d a m e n t a l l y p a r t o f a 

mu l t i ce l lu l a r o r g a n i s m ( this e x c l u d e s t h e b l o o d - c o r p u s c l e s , w h i c h are c o n -

s ide red t o b e separa te , sa te l l i te o r g a n i s m s — s e e la te r ) , f o r c l e a r l y n o o r g a n i s m 

c o m p o s e d o f separa te cells c o u l d e v e r b e a s ingle m o l e c u l e . F o r m e r l y the re 

w a s m u c h c o n t r o v e r s y b e t w e e n b i o l o g i s t s ( n o t a b l y A d a m S e d g w i c k a n d 

G i l b e r t S. B o u r n e ) o n t h e s u b j e c t o f th is p r o t o p l a s m i c c o n t i n u i t y , b u t t h e 

s u b j e c t has n o w fal len i n t o neg l ec t , a n d e x c e p t as s t a t ed b e l o w , it w o u l d b e 

h a r d t o find a r e c e n t r e fe rence o n i t . N e v e r t h e l e s s , t h e s u b j e c t is o f t h e 

m o s t c ruc ia l i m p o r t a n c e , as this w o r k wi l l i n d i c a t e . 

1. T h e first r e a s o n is t h e d i r e c t e v i d e n c e p r o v i d e d b y t h e m i c r o s c o p e , 

as f o l l o w s : — 

L e t t h e p r o t o p l a s m i c c o n t i n u i t y b e t w e e n t h e cel ls o f an e m b r y o m u l t i -

ce l lu lar o r g a n i s m b e t a k e n first. T h e f o l l o w i n g pas sage is q u o t e d f r o m t h e 

wr i t i ngs o f D r i e s c h : — " A t o n e t i m e i t w a s t h o u g h t t h a t . . . t h e resul t o f 

c l e a v a g e w a s a m a s s o f i so l a t ed cel ls w h i c h b e c a m e r e u n i t e d t o g i v e r ise t o 

t h e la ter c o n n e c t i o n s b e t w e e n t h e t issues, w h i c h w e r e k n o w n t o e x i s t . " B u t 

la ter it w a s f o u n d t h a t " i n t h e g rea t m a j o r i t y o f eggs t h e nuc l ea r d i v i s i o n 

o f c l e a v a g e is n o t a c c o m p a n i e d b y a c o m p l e t e d i v i s i o n o f t h e o v u m i n t o 

separa te cel ls , b u t o n l y b y a r e - a r r a n g e m e n t o f t h e p r o t o p l a s m , w h i c h p r o -

d u c e s , i n d e e d , t h e so -ca l l ed ce l lu lar a r r a n g e m e n t , b u t a n a p p e a r a n c e , o n l y , o f 

s epa ra te ce l l s . B u t t he re still r e m a i n . . . t h o s e sma l l eggs . . . in w h i c h 

d i v i s i o n o f t he nuc le i d o e s a p p e a r t o b e a c c o m p a n i e d b y a c o m p l e t e d i v i s i o n 

o f t h e s u r r o u n d i n g p r o t o p l a s m i n t o sepa ra te u n c o n n e c t e d c e l l s — o v a o f m a n y 

A n n e l i d a , M o l l u s c a , E c h i n o d e r m a t a , e t c , a n d o f m a m m a l i a a m o n g s t v e r t e b r a t e s . 

I n t h e case o f these a l so ( G . F . A n d r e w s , Zool. Bulletin, 1898 , i i ) i t has b e e n 

s h o w n t h a t t h e a p p a r e n t l y sepa ra te spheres are c o n n e c t e d b y a n u m b e r o f 

fine a n a s t o m o s i n g t h r eads o f a h y a l i n e p r o t o p l a s m , w h i c h are n o t e a s y t o 

d e t e c t a n d are r e a d i l y d e s t r o y e d b y t h e a c t i o n o f r eagen t s . I t is, t he re fo re , 

p r o b a b l e t h a t t he d iv i s i ons o f t he nuc le i in c l e a v a g e are in n o case a c c o m p a n i e d 

b y c o m p l e t e d i v i s i o n o f t h e s u r r o u n d i n g p r o t o p l a s m , a n d t h e o r g a n i s m in 

t h e c l e a v a g e s ta te is a c o n t i n u o u s w h o l e , as i t is in all t he o t h e r s tages o f its 

e x i s t e n c e . " I n t h e f o r t y yea r s t h a t h a v e e l apsed s ince th is w a s wr i t t en , n o t h i n g 

has b e e n d i s c o v e r e d t o d i s p r o v e i t .* B u t i t has b e e n we l l f o r g o t t e n . 

* The latest relevant paper known to the author is Condé's "Sur la continuité de la 
matière dans Γ organism", published in Comptes rend. Assoc. Anat., 1937, xxvii, 158-160. 
In this paper Condé stresses the continuity of tissue elements in multicellular organisms. 

through protoplasmic continuity between its cells, in 

reality fundamentally unicellular 
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L e t t he p r o t o p l a s m i c c o n t i n u i t y b e t w e e n t he cel ls o f an a d u l t mul t i ce l lu l a r 

o r g a n i s m n o w b e t a k e n . I n his s t anda rd w o r k o n h i s t o l o g y Schä fe r wr i t e s o f 

c a r d i a c m u s c l e t h a t " t h e fibres b r a n c h a n d un i t e b y the i r b r a n c h e s " ; o f 

b o n e t h a t " p r o t o p l a s m i c p r o c e s s e s c o n n e c t a d j a c e n t b o n e cel ls w i t h o n e 

a n o t h e r a n d w i t h c o n n e c t i v e t i ssue cel ls a n d b l o o d - v e s s e l s in t h e c a n a l s " ; 

o f ca r t i l age t h a t " h i s to log is t s h a v e d e s c r i b e d fine c o m m u n i c a t i o n s in t he 

m a t r i x , un i t ing the ca r t i l age cel ls w i t h o n e a n o t h e r " ; o f n e r v e end ings in 

tac t i l e d iscs t h a t " t h e ac tua l e n d i n g o f t he ax i s c y l i n d e r s is i n t r a c e l l u l a r " 

a n d " i t is n o t i m p r o b a b l e t h a t this wi l l p r o v e t rue fo r m a n y o t h e r ins tances 

o f s e n s o r y n e r v e e n d i n g s : i t has l o n g b e e n k n o w n t o b e t h e case w i t h m o t o r 

e n d i n g s " ; o f t he sp leen t h a t " t h e re t icu la r cel ls o f t he s p o n g e - w o r k are 

c o n n e c t e d b y b r a n c h e s w i t h o n e a n o t h e r a n d w i t h t he e n d o t h e l i a l cel ls o f 

t h e v e s s e l s " ; a n d so o n . F o r e x a m p l e , he wr i tes f r e q u e n t l y o f t h e cel l 

b r i d g e s o c c u r r i n g a m o n g s t ep i the l ia l a n d e n d o t h e l i a l cel ls , s u c h as a m o n g s t 

t he p r i ck l e cel ls o f t he skin a n d t h e endo the l i a l cel ls o f t h e se rous m e m b r a n e s . 

I n c i d e n t a l l y , t he b a s e m e n t m e m b r a n e n o w b e c o m e s in te l l ig ib le , i f c o n c e i v e d 

as a shee t o f p r o t o p l a s m i c c o n t i n u i t y b e t w e e n t h e bases o f ep i the l ia l ce l l s . 

R e c e n t l y (Lancet, D e c . 18, 1937 ) B o e k e , S töhr , a n d severa l o the r s h a v e p r o -

d u c e d e v i d e n c e aga ins t a n y d i s c o n t i n u i t y a t t he synapses o f ne rve-ce l l s , a n d 

asser t t ha t t h e separa teness o f t he ne rve-ce l l s is n o l o n g e r a t e n a b l e t h e o r y 

(as fo recas t five yea r s p r e v i o u s l y , in t he first e d i t i o n o f this w o r k ) . 

I t wi l l b e n o t e d t h a t in b o t h t he a b o v e p a r a g r a p h s o n l y t he cel ls w h i c h 

are c o n s i d e r e d t o b e f u n d a m e n t a l l y pa r t o f a mul t i ce l lu l a r o r g a n i s m h a v e 

b e e n s h o w n t o b e in p r o t o p l a s m i c c o n t i n u i t y . S u c h cells as t h e b l o o d -

c o r p u s c l e s a n d w a n d e r i n g p h a g o c y t e s are n o t c o n s i d e r e d t o b e f u n d a m e n t a l l y 

p a r t o f t h e o r g a n i s m , b u t t o b e separa te , sa te l l i te o r g a n i s m s , b u d d e d off 

f r o m the m a i n o r g a n i s m a n d r e t a ined b y i t t h r o u g h e v o l u t i o n b e c a u s e o f 

the i r usefulness . T h e i r i n d e p e n d e n c e is s h o w n b y the i r free m o b i l i t y , a n d 

a l so b y the i r r e p l a c e a b i l i t y b y o t h e r s imi lar cel ls (as b y a b l o o d t rans-

fus ion) w i t h o u t in any ivay a f fec t ing t h e m a i n o r g a n i s m , ne i ther o f w h i c h 

charac te r i s t i cs c o u l d o c c u r in a n y cel ls c o n s t i t u t i n g t he m a i n o r g a n i s m itself. 

2 . T h e s e c o n d r ea son is t h a t i t is a l m o s t i n c o n c e i v a b l e t h a t t he cel ls o f 

an e m b r y o , i f n o t in c o n t i n u i t y , c o u l d b u d so t h a t t he resul t ing f o r m a t i o n s 

a l w a y s a s s u m e d t h e s a m e re la t ive p o s i t i o n s . I t is e v e n difficult t o see h o w 

t h e y c o u l d , if n o t in c o n t i n u i t y , preserve t hese p o s i t i o n s c o n s t a n t l y in t he 

a d u l t — e s p e c i a l l y in c o m p l i c a t e d s t ruc tures , l ike t he l iver . 

3 . T h e t h i rd r ea son is t h e s ingleness o f c o n s c i o u s n e s s in mul t i ce l lu l a r 

o rgan i sms , as p o i n t e d o u t b y t h e a u t h o r in th is w o r k in 1 9 3 2 . C o n s i d e r t h e 

f o l l o w i n g ( n o t e t h a t t h e a r g u m e n t t o b e g i v e n deals o n l y w i t h t h e p r e s e n c e 

o f consc iousnes s , n o t t h e na tu re o f c o n s c i o u s n e s s , in o r g a n i s m s , t hus a v o i d i n g 

m e t a p h y s i c a l c o m p l i c a t i o n s ) : — 

N o w cells o c c u r r i n g as un ice l lu la r o r g a n i s m s possess a s ingle c o n s c i o u s n e s s 

e a c h . T h u s a s ingle a m o e b a possesses a s ingle c o n s c i o u s n e s s , a n d a m i l l i o n 

a m œ b s e possess a mi l l i on consc iousnes se s . B u t cel ls o c c u r r i n g as a mu l t i -

ce l lu lar o r g a n i s m d o n o t possess a s ingle c o n s c i o u s n e s s e a c h : t h e y possess a 

s ingle consc ious ne s s b e t w e e n t h e m . T h u s a d o g c o m p o s e d of, fo r a r g u m e n t ' s 
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sake , a m i l l i on cel ls , d o e s n o t possess a m i l l i on c o n s c i o u s n e s s e s : i t possesses 

a s ingle c o n s c i o u s n e s s . 

T h e e x p l a n a t i o n o f th is t h a t w o u l d p r o b a b l y b e a d v a n c e d a t t h e p re sen t 

d a y w o u l d b e t h a t t h e nervous system in mul t i ce l lu l a r o r g a n i s m s a l l o w s o f 

pe r f ec t c o - o p e r a t i o n b e t w e e n t h e separa te cel ls . T h e r e are , h o w e v e r , t w o 

o b j e c t i o n s t o th is e x p l a n a t i o n . T h e first is t h a t t h e l o w e s t mu l t i ce l l u l a r 

o r g a n i s m s h a v e n o n e r v o u s s y s t e m . T h e s e c o n d is t h a t c o - o p e r a t i o n b e t w e e n 

separa te cel ls is n o t a t all t h e s a m e t h i n g as t h e s ingle c o n s c i o u s n e s s o f o n e 

ce l l . F o r c o n s i d e r t h e i n d i v i d u a l s in a la rge bus iness h o u s e : t h e y are al l 

in c o m m u n i c a t i o n w i t h e a c h o t h e r a n d a c t i n g in c o - o p e r a t i o n , b u t t h e y are 

still i nd iv idua l s , possess ing a s ingle c o n s c i o u s n e s s e a c h ; a n d this w o u l d a p p l y 

e q u a l l y t o t h e sepa ra te cel ls o f a mu l t i ce l lu l a r o r g a n i s m possess ing a n e r v o u s 

s y s t e m . 

D o u b t l e s s t h e o b j e c t i o n s t o t h e f o r e g o i n g e x p l a n a t i o n c o u l d , t h o u g h w i t h 

di f f icul ty , b e r e m o v e d ; p e r h a p s , a l so , o t h e r e x p l a n a t i o n s are p o s s i b l e ; b u t 

n o e x p l a n a t i o n appea r s as s imple , a n d the re fo re as l ike ly t o b e c o r r e c t , as t h e 

a u t h o r ' s , w h i c h is t h a t the cells of a multicellular organism are all protoplas-

mically continuous—i.e., t h a t j u s t as a un ice l lu la r o r g a n i s m has a s ingle 

c o n s c i o u s n e s s , so a mu l t i ce l lu l a r o r g a n i s m , b e i n g ( o n a c c o u n t o f t h e p r o t o -

p l a s m i c c o n t i n u i t y b e t w e e n its ce l ls ) in r ea l i ty f u n d a m e n t a l l y unice l lu lar , a l so 

has a s ingle c o n s c i o u s n e s s . 

T h i s s t r ong a r g u m e n t m u s t , h o w e v e r , b e u sed w i t h in t e l l igence . T h u s 

t h o u g h i t a p p e a r s t h a t a s ingle c o n s c i o u s n e s s is a c c o m p a n i e d b y p r o t o p l a s m i c 

c o n t i n u i t y , i t d o e s n o t f o l l o w t h a t p r o t o p l a s m i c c o n t i n u i t y is a l w a y s a c c o m -

p a n i e d b y a s ingle c o n s c i o u s n e s s ( t h o u g h t h e a u t h o r has n o t t h o u g h t o f a case 

w h e r e i t is n o t ) ; a s u b s i d i a r y f a c t o r m i g h t a l so b e i n v o l v e d , w h i c h m i g h t l ie 

in t h e v e r y na tu re o f m o l e c u l a r s t ruc tu re a n d w h i c h m i g h t i n d e e d c o r r e s p o n d 

t o t he n e r v o u s s y s t e m in t h e h ighe r o r g a n i s m s a n d t o an und i f fe ren t i a ted 

e q u i v a l e n t o f i t in t h e l o w e r o r g a n i s m s . B u t i f th is w e r e e v e r p r o v e d t o b e 

t h e case , i t w o u l d n o t lessen t h e f o r c e o f t h e a r g u m e n t t h a t t h e m a i n f a c t o r 

in s ingleness o f c o n s c i o u s n e s s is p r o t o p l a s m i c c o n t i n u i t y . 

4. T h e r e is y e t a f ou r th r ea son fo r b e l i e v i n g t h a t a mul t i ce l lu l a r o r g a n i s m 

is in r ea l i ty f u n d a m e n t a l l y un ice l lu la r—this is t h a t i t a l l o w s a n y o r g a n i s m 

t o b e e x p l a i n e d in o n e s t roke o n a p h y s i c a l bas is , b y a l l o w i n g i t t o b e e x p l a i n e d 

as a s ingle c h e m i c a l m o l e c u l e , as the f o l l o w i n g p a g e s wi l l i nd i ca t e . 
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PART II 

The molecular conception of organisms 

A Unicellular Plant Organism.—The m o l e c u l a r t h e o r y e x p l a i n s th i s 

o r g a n i s m as a s ingle c h e m i c a l m o l e c u l e , o f t h e figurative f o r m u l a , C O H N , 

w h i c h represen ts t h e m a i n e l e m e n t s ( c a r b o n , o x y g e n , h y d r o g e n , a n d n i t r o g e n ) 

o f w h i c h t he m o l e c u l e is c o m p o s e d . N e e d l e s s t o say , t h e m o l e c u l e cons is t s 

in p r a c t i c e o f coun t l e s s a t o m s , a r r anged in an inf ini te ly c o m p l e x m a n n e r . 

T h i s o r g a n i s m feeds a n d g r o w s ( in p r e p a r a t i o n f o r c l e a v a g e ) m a i n l y o n 

the i n o r g a n i c subs t ance , c a r b o n d i o x i d e , t u rn ing i t — e s p e c i a l l y u n d e r t he 

inf luence o f s u n l i g h t — i n t o s ta rch . I t a l so feeds o n o t h e r i n o r g a n i c subs t ances 

— e . g . , n i t rogen , wa te r , e t c . — p r e s e n t in its e n v i r o n m e n t , a n d p r o d u c e s 

gene ra l ly m u c h m o r e c o m p l i c a t e d subs t ances t h a n s ta rch . T h i s is t h e m o l e -

cu le , C O H N , c o m b i n i n g w i t h m o r e o f t he e l emen t s , c a r b o n , o x y g e n , h y d r o g e n , 

a n d n i t rogen , as t h e y ex i s t in t h e free s ta te a n d in i n o r g a n i c c o m p o u n d s , t o 

C O H N 

f o r m a larger m o l e c u l e , | N e e d l e s s t o say , t h e l ink s h o w n cons i s t s in 

C O H N . 

p r a c t i c e o f coun t l e s s a t o m s , b u t f o r m i n g a r e l a t i ve ly n a r r o w i s t hmus in t h e 

s t ruc tu re o f t h e m o l e c u l e . 

T h e o r g a n i s m r e p r o d u c e s i tself b y c o m p l e t i n g this c l e a v a g e . T h i s is 

C O H N 

t h e m o l e c u l e , | b r e a k i n g d o w n i n t o t w o m o l e c u l e s o f t h e or ig ina l 

C O H N , 

f o r m u l a , C O H N . 

A n d j u s t as t he t w o n e w o r g a n i s m s , b e c a u s e t h e y r e s e m b l e t he p a r e n t 

o r g a n i s m , g o t h r o u g h t h e s a m e c y c l e as i t d i d , so d o t he t w o n e w m o l e c u l e s . 

A Multicellular Plant Organism.—The m o l e c u l a r t h e o r y e x p l a i n s th is 

o r g a n i s m as a s ingle m o l e c u l e , o f a t first t he s a m e figurative f o r m u l a , C O H N , 

t ha t t he unice l lu la r p l a n t o r g a n i s m h a d . 

T h e mul t i ce l lu la r p l an t o r g a n i s m g r o w s b y its cel ls , w h e n a p p e a r i n g t o 

d i v i d e , rea l ly r e m a i n i n g a d h e r e n t b y p r o t o p l a s m i c s t rands . T h i s is t h e 

m o l e c u l e , C O H N , f o r m i n g a larger m o l e c u l e b y a d d i n g t o i tself m o r e g r o u p s 

o f C O H N , thus ( f igu ra t ive ly ) : — 

C O H N 

C O H N (a) 

I 
C O H N (b) 

C O H N ( η ) 

T h e let ters (a) a n d (b) r epresen t s l ight di f ferences in t h e g r o u p s , a n d g r o u p (n) 

is t h e last o f a v a s t n u m b e r o f s u c h g r o u p s . ( T h e w o r d " g r o u p " wi l l b e 

u s e d in t he figurative sense t h r o u g h o u t . ) 
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T h e l o w e s t f o r m o f mul t i ce l lu l a r p l a n t o r g a n i s m r e p r o d u c e s i tself b y 

b u d d i n g off a t r u l y i n d e p e n d e n t cel l , w h i c h r e s e m b l e s t h e p a r e n t o r g a n i s m 

as i t w a s a t t h e b e g i n n i n g o f its l i fe . T h i s is t h e a b o v e larger m o l e c u l e 

sp l i t t ing off a smal le r m o l e c u l e , C O H N , w h i c h r e semb le s t he la rger m o l e c u l e 

as i t w a s a t t h e b e g i n n i n g o f its c y c l e . 

T h e h ighe r f o r m s o f mu l t i ce l lu l a r p l a n t o r g a n i s m h a v e a s exua l m e t h o d 

o f r e p r o d u c t i o n . F o r e x a m p l e , t h e h ighes t f o r m s , s u c h as t h e d a t e t ree a n d 

h o l l y t ree ( a n d m o s t f o r m s o f a n i m a l o r g a n i s m , t o b e d e s c r i b e d n e x t ) , h a v e 

t h e f o l l o w i n g v a r i a t i o n o f this m e t h o d : — E a c h o r g a n i s m is e i ther a m a l e , t h a t 

b u d s off a m a l e t y p e o f cel l , c a l l ed a un i t o f p o l l e n ( s p e r m a t o z o o n ) ; o r is a 

f ema le , t ha t b u d s off a f ema le t y p e o f cel l , c a l l ed an o v u l e ( o v u m ) . T h e s e 

t w o t y p e s o f cel l h a v e a b i o l o g i c a l affinity fo r e a c h o the r , a n d w h e n b r o u g h t 

i n t o c o n t a c t fuse t o f o r m an e m b r y o , t h a t r e s e m b l e s e i ther t h e m a l e o r t h e 

f e m a l e p a r e n t o r g a n i s m as i t w a s a t t he b e g i n n i n g o f i ts l i fe . T h i s is t h e 

a b o v e larger m o l e c u l e b e i n g e i ther a v a r i e t y t h a t spl i ts off o n e t y p e o f smal le r 

m o l e c u l e , o r a v a r i e t y t h a t spl i ts off a n o t h e r t y p e o f smal le r m o l e c u l e . T h e s e 

t w o t y p e s o f smal le r m o l e c u l e h a v e a c h e m i c a l aff ini ty f o r e a c h o the r , a n d 

w h e n b r o u g h t i n t o c o n t a c t c o m b i n e t o f o r m a sma l l m o l e c u l e t h a t r e s e m b l e s 

e i ther t he o n e o r t h e o t h e r v a r i e t y o f larger m o l e c u l e as it w a s a t t he b e g i n n i n g 

o f i ts c y c l e . 

I n m a n y f o r m s o f a n i m a l o r g a n i s m ( t o b e d e s c r i b e d n e x t ) t h e e m b r y o 

(foetus) k e e p s t e m p o r a r i l y in c l o s e p h y s i c a l a s soc i a t i on w i t h t he f ema le 

pa ren t , w h i c h resul ts in its o b t a i n i n g n o u r i s h m e n t a n d so pass ing t h r o u g h the 

ea r ly s tages o f its life m o r e eas i ly . T h i s is t he a b o v e smal l m o l e c u l e , t h a t 

r e semb le s t h e o n e o r t h e o t h e r v a r i e t y o f la rger m o l e c u l e , h a v i n g t e m p o r a r i l y 

a c lose p h y s i c a l c o n t a c t ( b u t p r o b a b l y n o t c h e m i c a l c o n t i n u i t y ) w i t h t h a t 

m o l e c u l e , w h i c h resul ts in its c o m b i n i n g w i t h subs t ances t h a t diffuse i n t o i t 

f r o m t h e m o l e c u l e a n d so pass ing t h r o u g h t h e ea r ly s tages o f its c y c l e m o r e 

eas i ly . 

T h e mul t i ce l lu l a r p l a n t o r g a n i s m e v e n t u a l l y d ies . Th i s is t he m o l e c u l e , 

t h r o u g h w e a r a n d tea r in its c h e m i c a l c y c l e , b e c o m i n g e v e n t u a l l y so a l t e red 

in c o m p o s i t i o n as t o b e n o l o n g e r c h e m i c a l l y r e a c t i v e w i t h s u r r o u n d i n g 

subs t ances . 

A Unicellular Animal Organism and a Multicellular Animal Organism. 
— T h e s e o r g a n i s m s c l o s e l y r e s e m b l e t he c o r r e s p o n d i n g p l a n t o r g a n i s m s , e x c e p t 

t h a t i n s t ead o f l i v i n g (as t he p l a n t o r g a n i s m s d o ) u p o n c a r b o n d i o x i d e a n d 

o t h e r i n o r g a n i c subs t ances in the i r e n v i r o n m e n t , t h e y l ive o n t he p l a n t 

o r g a n i s m s t h e m s e l v e s a n d o n o t h e r a n i m a l o r g a n i s m s . T h e m o l e c u l a r t h e o r y 

exp l a in s these o r g a n i s m s as s ingle m o l e c u l e s c l o s e l y r e s e m b l i n g t he m o l e c u l e s 

w h i c h t h e p l a n t o r g a n i s m s are, c o m b i n i n g w i t h t he s a m e e l emen t s , b u t n o t 

w i t h these e l e m e n t s as t h e y ex i s t in t he free s ta te a n d in i n o r g a n i c c o m p o u n d s , 

b u t as t h e y ex i s t in o r g a n i c c o m p o u n d s . 

I t is n o t o f c o u r s e s u g g e s t e d fo r a m o m e n t t h a t a n a n i m a l o r g a n i s m 

ea t ing f o o d is a m o l e c u l e c o m b i n i n g t h e n a n d the re w i t h o t h e r subs t ances . 

A c t u a l l y , s u c h a n o r g a n i s m ea t ing , d iges t ing , a n d a b s o r b i n g f o o d is a m o l e c u l e 

e x h i b i t i n g ce r t a in ref lex p h y s i c o - c h e m i c a l r e a c t i o n s (e .g . , see la ter u n d e r 

m o v e m e n t ) w h i c h resul t in t he a r r iva l o f ce r t a in ( n o w s imp le r ) s u b s t a n c e s 

i n to spaces h o n e y c o m b i n g its s t r u c t u r e ; a n d i t is t h e n t h a t the m o l e c u l e 
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c o m b i n e s w i t h these ( s imple r ) subs t ances , a t t he surfaces o f these spaces (a 

p r o c e s s r epresen t ing a n a b o l i s m in t he o r g a n i s m ) . 

Need le s s t o say , t he " s u b s t a n c e s " s p o k e n o f a b o v e , a n d in future , are 

a l so m o l e c u l e s , t h o u g h r e l a t i ve ly o f infinite m inu t enes s . 

T h e spaces j u s t m e n t i o n e d as h o n e y c o m b i n g the m o l e c u l e ' s s t ruc tu re are 

o f th ree k inds : (a) b l o o d - v e s s e l s ; (b) t issue spaces ; (c) p r o b a b l y in t race l lu lar 

spaces (for i t has b e e n s h o w n tha t a r ed cell is s t ruc tu ra l ly l ike a s p o n g e , a n d 

th is is p r o b a b l y t rue o f o t h e r t y p e s o f c e l l ) . O n l y b y m e a n s o f these spaces 

c o u l d e n o u g h surface area b e a v a i l a b l e fo r t he m o l e c u l e t o b e ab l e t o in t e rac t 

w i t h t he m y r i a d s o f subs t ances ( separa te , m i n u t e m o l e c u l e s , as j u s t sa id) 

w h i c h o c c u r in its s t ruc ture as h o n e y d o e s in a h o n e y c o m b . 

I t is i m p o r t a n t t o p o i n t o u t t h a t t h e m o l e c u l a r t h e o r y is n o t w e a k e n e d 

t h r o u g h the size o f t he m o l e c u l e w h i c h i t pos tu l a t e s an o r g a n i s m t o b e . T h e r e 

is n o theo re t i ca l l imi t t o t he size o f a m o l e c u l e in o r g a n i c c h e m i s t r y . T h u s 

there c a n b e a g r adua l increase in t he size o f a m o l e c u l e f r o m C 0 2 , c o n t a i n i n g 

th ree a t o m s , t o o n e o f t h e p o l y p e p t i d e s first bu i l t u p b y E m i l F i s che r , c o n -

ta in ing t h o u s a n d s o f a t o m s , t o an u l t r a - m i c r o s c o p i c v i rus , t o a b a c t e r i u m , 

to a p r o t o z o o n , a n d so o n u p t o t h e la rges t p l a n t a n d a n i m a l . 

S o m e yea r s after the a u t h o r ' s m o l e c u l a r t h e o r y w a s first p u b l i s h e d , W . M . 

S t an ley , o f t h e R o c k e f e l l e r Ins t i tu t e , f o u n d t h a t t h e v i rus o f m o s a i c d isease 

in t o b a c c o p lan t s c o u l d b e c rys ta l l i zed , a n d t h a t t he c rys ta l s c o u l d b e seen 

unde r the e l e c t r o n m i c r o s c o p e . F o r de ta i l s t he p a p e r s o f S t a n l e y a n d o the r 

w o r k e r s in this field m u s t b e c o n s u l t e d , b u t i t m a y b e s t a t ed here t h a t as the 

resul t o f these d i s c o v e r i e s i t is n o w k n o w n t h a t v i ruses are s ingle m o l e c u l e s . 

T h e a u t h o r ' s m o l e c u l a r t h e o r y is t hus n o w c a p a b l e o f c o n s i d e r a b l e e x p e r i m e n t a l 

ver i f ica t ion , a n d s h o u l d b e still m o r e so in the fu ture . 
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PART III 

The molecular conception of neoplasms 

T h e m o l e c u l a r t h e o r y exp l a in s an o r g a n i s m d e v e l o p i n g a n e o p l a s m as 

a l a rge m o l e c u l e b e c o m i n g c h e m i c a l l y u n s t a b l e a t s o m e p o i n t , a n d b r e a k i n g 

d o w n a t t h a t p o i n t so t h a t a s e c o n d , smal ler , a n d different t y p e o f m o l e c u l e 

resul ts there , as f o l l o w s ( t o c o n t i n u e us ing t he f igura t ive f o r m u l a o f a f e w 

p a g e s b a c k ) : — 

C O H N C O H N 

C O H N (a) 

I 
C O H N (b) 

C O H N ( η ) 

C O H N (a) 

C O H N (η) 

C O H N (1) 

T h e large m o l e c u l e has b r o k e n d o w n a t t he p o i n t C O H N (6) ( i t c o u l d e q u a l l y 

h a v e d o n e so a t a n y o t h e r p o i n t ) , so t h a t a s e c o n d , smal ler , a n d different 

t y p e o f m o l e c u l e has resu l t ed there , C O H N ( 1 ) . 

N o w the n e o p l a s m e i ther v e r y c l o s e l y r e semb le s the pa r t o f t he o r g a n i s m 

f r o m w h i c h i t has ar isen, in w h i c h case d u r i n g g r o w t h its cel ls k e e p p r o t o -

p l a s m i c a l l y c o n t i n u o u s , as in a g r o w i n g mul t i ce l lu l a r o r g a n i s m ( the n e o p l a s m 

t h e n b e i n g b e n i g n , b e c a u s e its s ingle s t ruc tu re c a n eas i ly b e r e m o v e d b y 

o p e r a t i o n ) ; o r i t less c l o s e l y r e semb le s t h e par t , in w h i c h case d u r i n g g r o w t h 

its cells are p r o t o p l a s m i c a l l y separa te , as in a p ro l i fe ra t ing un ice l lu la r 

o r g a n i s m ( the n e o p l a s m t h e n b e i n g m a l i g n a n t b e c a u s e its m u l t i p l e , o f t en 

sca t t e red , s t ruc tu re is n o t eas i ly r e m o v e d b y o p e r a t i o n ) . T h i s is t he a b o v e 

n e w m o l e c u l e e i ther v e r y c l o s e l y r e s e m b l i n g t h e pa r t o f t he la rge m o l e c u l e 

f r o m w h i c h i t has arisen, in w h i c h case d u r i n g its increase in size ( b y c o m b i n i n g 

w i t h s u r r o u n d i n g subs t ances ) i t r ema ins a s ingle m o l e c u l e ; o r less c l o s e l y 

r e s e m b l i n g t h e par t , in w h i c h case d u r i n g its inc rease in size i t s o o n b r e a k s 

d o w n i n t o t w o smal le r m o l e c u l e s , w h i c h t h e n b e h a v e in a s imilar m a n n e r . 

Clear ly the re c a n b e g r a d a t i o n s b e t w e e n t he t w o t y p e s o f n e o p l a s m a n d t he 

t w o t y p e s o f m o l e c u l e . 

I t m a y b e n o t e d t h a t t he m o r e m a l i g n a n t t he n e o p l a s m , t he g rea te r m u s t 

b e t h e d i f ference in t y p e o f t h e n e w m o l e c u l e — i . e . , t he g rea te r m u s t h a v e 

b e e n t he d e g r e e o f t he b r e a k i n g - d o w n p r o c e s s . 

T h e causes o f s u c h a m o l e c u l e b e c o m i n g c h e m i c a l l y u n s t a b l e a n d b r e a k i n g 

d o w n in th is w a y ( i . e . , t h e causes o f a n o r g a n i s m d e v e l o p i n g a n e o p l a s m , w h i c h 

it is t he essent ia l o b j e c t o f this w o r k t o e l u c i d a t e ) c a n n o w b e seen w i t h o u t 

g rea t d i f f icul ty , as f o l l o w s ( in o r d e r o f inc reas ing i m p o r t a n c e ) : — 
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1. A n o c c a s i o n a l cause w o u l d b e a b l o w w h i c h , b y rup tu r ing t h e c o n -

n e c t i o n s o f a g r o u p w i t h the m a i n s t ruc tu re o f t h e m o l e c u l e , w o u l d resul t in 

a n e w m o l e c u l e there , o c c a s i o n a l l y suff icient ly a l te red t o r e ac t i n d e p e n d e n t l y . 

T h i s m e a n s , in an o r g a n i s m , t h a t a b l o w w o u l d o c c a s i o n a l l y b e t he cause o f 

a n e o p l a s m , a n d this is k n o w n a c t u a l l y t o b e t h e case (e .g . , a b l o w caus ing 

a s a r c o m a ) . 

2 . A m o r e f r equen t cause w o u l d b e w e a r a n d tear in t h e m o l e c u l e ; fo r 

t he l o n g e r t he m o l e c u l e ex i s t ed , t he m o r e uns t ab l e it w o u l d b e c o m e . Th i s 

m e a n s , in an o r g a n i s m , t h a t t he l o n g e r it l i v e d , t h e g rea te r w o u l d b e its 

t e n d e n c y t o d e v e l o p a n e o p l a s m . A n d this is k n o w n a c t u a l l y t o b e t he case 

(e .g . , t he i n c i d e n c e o f c a n c e r is r o u g h l y p r o p o r t i o n a l t o t h e a g e ) . 

3. B u t t h o u g h n o t necessa r i ly so f r equen t a cause as t he p r e c e d i n g 

o n e , a m o r e i m p o r t a n t cause ( b e c a u s e i t c o u l d b e p r e v e n t e d ) w o u l d b e abnormal 

changes in the conditions in which the molecule was by evolution chemically 

stable. T h i s m e a n s , in a n o r g a n i s m , unnatural changes in its environment, 

w h i c h c o m e s d o w n t o the arrival of civilized conditions. L e t us see i f the re is 

p r ac t i c a l e v i d e n c e t h a t th is a c t u a l l y is t he case : — 

N o w t o s tar t w i t h , f r o m the m o l e c u l a r t h e o r y i tself i t is c lear tha t , e v e n 

u n d e r the m o s t n o r m a l c o n d i t i o n s , m o l e c u l e s o f t he a b o v e c o m p l e x i t y w o u l d , 

du r ing the a g e - l o n g e v o l u t i o n o f s i m p l e m o l e c u l e s i n t o c o m p l e x o n e s , f r equen t ly 

b e c o m e uns t ab le a n d b r e a k d o w n . B u t a t a n y g i v e n leve l o f c o m p l e x i t y 

e v o l u t i o n w o u l d b e c o n s t a n t l y r e d u c i n g t h e i n c i d e n c e o f s u c h b r e a k i n g - d o w n , 

so a n y smal l i n c i d e n c e still pers i s t ing a t this l eve l c o u l d a p p r o p r i a t e l y b e 

t e r m e d the " e v o l u t i o n a r y i n c i d e n c e " . B u t if t he c o n d i t i o n s b e c a m e a b n o r m a l , 

a m u c h grea te r i n c i d e n c e w o u l d r a p i d l y o c c u r . T h i s m e a n s , in an o r g a n i s m , 

t ha t e v e n u n d e r the m o s t na tura l c o n d i t i o n s the re w o u l d b e a smal l , 

e v o l u t i o n a r y i n c i d e n c e o f n e o p l a s m - d e v e l o p m e n t , b u t t h a t i f t he c o n d i t i o n s 

b e c a m e unna tu ra l (as in the ar r iva l o f c iv i l i z ed c o n d i t i o n s ) , a m u c h g rea te r 

i n c i d e n c e w o u l d r a p i d l y o c c u r . 

L e t us see h o w this c o r r e s p o n d s t o t he k n o w n i n c i d e n c e o f n e o p l a s m s in 

o r g a n i s m s : — N o w it has l o n g b e e n felt t ha t the i n c i d e n c e o f n e o p l a s m s in m a n 

is re la ted t o c iv i l i zed c o n d i t i o n s . B u t this fee l ing has b e e n d i m i n i s h e d b y 

t h e f a c t t ha t there is a def ini te i n c i d e n c e o f n e o p l a s m s in r e l a t i ve ly u n c i v i l i z e d 

p e o p l e s , a n d e v e n in w i l d c rea tures ( l iv ing in the w i l d s ta te ) . B u t w e c a n 

n o w see, b y t he m o l e c u l a r t h e o r y , t h a t th is f a c t is o f n o i m p o r t a n c e w h a t e v e r , 

b e c a u s e a c c o r d i n g t o this t h e o r y , all t ha t ma t t e r s is, as s h o w n a b o v e , t he 

relative i n c i d e n c e o f n e o p l a s m s in c iv i l i z ed p e o p l e s a n d in u n c i v i l i z e d p e o p l e s 

(o r w i l d c rea tu res ) . A n d o n this p o i n t w e h a v e a d e q u a t e e v i d e n c e t ha t 

t h e i n c i d e n c e in t he f o r m e r is m u c h g rea te r t h a n in t he la t ter . W e h a v e 

n o s p a c e here t o g o i n t o th is e v i d e n c e p r o p e r l y , b u t w e c a n m e n t i o n t h e 

f o l l o w i n g , n o t as o f a n y i m p o r t a n c e in t h e m s e l v e s , b u t m e r e l y as t y p i c a l 

e x a m p l e s : — 

(a) S m i t h a n d E i m e s , q u o t e d in the British Journal of Surgery fo r J u l y , 

1937 , h a v e s h o w n f r o m a r e v i e w o f t he l i te ra ture a n d f r o m the i r o w n 

researches e x t e n d i n g o v e r e igh t yea r s , t h a t t he o l d v i e w t h a t c a n c e r in t h e 

A f r i c a n n a t i v e is m o r e o r less n o n - e x i s t e n t is n o l o n g e r t enab l e , b u t t h a t i t 
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is v e r y m u c h rarer t h a n in E n g l a n d . ( T h i s is in k e e p i n g w i t h t h e gene ra l 

f e e l i n g — f o r w h i c h , h o w e v e r , t he re is l i t t le e v i d e n c e a v a i l a b l e n o w — t h a t 

c a n c e r w a s m u c h rarer, a g e fo r age , in t he p e o p l e s l i v ing in c iv i l i z ed coun t r i e s 

in b y g o n e cen tur ies , w h e n o f c o u r s e t h e c i v i l i z a t i o n w a s m u c h less d e v e l o p e d , 

t h a n it is in t he s a m e p e o p l e s t o - d a y . ) 

(b) S imi la r ly , t h e i n c i d e n c e o f c a n c e r in t h e d o g , t he m o s t d o m e s t i c a t e d 

an ima l , is k n o w n t o v e t e r i n a r y su rgeons t o b e m u c h g rea te r t h a n in a n y 

o t h e r a n i m a l . I n f a c t t he i n c i d e n c e o f n e o p l a s m s in w i l d c rea tures ( l i v ing 

in t he w i l d s ta te ) appea r s t o b e e x c e e d i n g l y smal l , i f w e are t o j u d g e b y t h e 

f a c t t h a t n e o p l a s m s are v e r y ra re ly e n c o u n t e r e d in t h e m . M o r e o v e r , i t is 

diff icult t o e x p l a i n s u c h a smal l i n c i d e n c e in t h e m b y the i r earl ier a g e o f dea th , 

fo r s o m e e v e n in t h e w i l d s ta te l i ve t o a c o n s i d e r a b l e a g e : thus , e v e n a 

her r ing has b e e n p r o v e d t o l i ve f r e q u e n t l y fo r m o r e t h a n a d o z e n yea r s , a n d 

o f c o u r s e m a n y w i l d c rea tu res f r e q u e n t l y l i ve m u c h l o n g e r t h a n th is . I t is 

e q u a l l y difficult t o e x p l a i n s u c h a smal l i n c i d e n c e in t h e m b y the i r r a p i d d e a t h 

w h e n so d iseased , f o r o w i n g t o t he f ac t t h a t n e o p l a s m s o f t en p r o d u c e n a k e d -

e y e masse s b e f o r e n o t i c e a b l y in te r fer ing w i t h f u n c t i o n , i t is i n c o n c e i v a b l e t h a t 

s u c h n e o p l a s m s , i f t h e y f r e q u e n t l y o c c u r r e d , w o u l d n o t a l so b e f r e q u e n t l y 

e n c o u n t e r e d in t h e v a s t n u m b e r s o f w i l d an ima l s , b i rds , a n d fish c o n s t a n t l y 

b e i n g t a k e n f o r h u m a n f o o d . 

A t th is j u n c t u r e w e m a y p o i n t o u t t h a t a b n o r m a l c o n d i t i o n s w o u l d 

p r o d u c e in t h e m o l e c u l e a g rea te r b r e a k i n g - d o w n n o t o n l y as r ega rds fre-

q u e n c y , b u t a l so as r ega rds t h e d e g r e e o f t h e b r e a k i n g - d o w n p r o c e s s . T h i s 

m e a n s , in an o r g a n i s m , t h a t c iv i l i z ed c o n d i t i o n s w o u l d n o t o n l y increase t he 

i n c i d e n c e o f n e o p l a s m s , b u t a l so the i r m a l i g n a n c y . A n d a c t u a l l y o n e d o e s 

feel , after careful c o n s i d e r a t i o n , t h a t th is is s o . B u t d u e t o l i t t le b e i n g k n o w n 

a b o u t n e o p l a s m s in rea l ly p r i m i t i v e p e o p l e s ( e .g . , t h e E s q u i m a u x ) , a n d e v e n 

less in w i l d c rea tures , i t is n o t pos s ib l e a t this s t age t o b e d o g m a t i c a b o u t t h e 

r e l a t ive m a l i g n a n c y o f n e o p l a s m s o c c u r r i n g in t h e m a n d t h o s e o c c u r r i n g in 

c iv i l i z ed m a n a n d h i g h l y d o m e s t i c a t e d an ima l s . 

I n c o n c l u s i o n , the re fore , w e m a y s ta te t h a t the re is m u c h e v i d e n c e t h a t 

t h e th i rd cause , a b o v e , e l u c i d a t e d b y t he m o l e c u l a r t h e o r y , is t rue in p r a c -

t i c e — i . e . , t h a t c iv i l i z ed c o n d i t i o n s a c t u a l l y are a m a j o r cause o f n e o p l a s m -

d e v e l o p m e n t . 

A s a c o n t i n u a t i o n o f t he s t u d y o f th is th i rd cause , le t us n o w see i f w e 

c a n , b y t h e m o l e c u l a r t h e o r y , d i s c o v e r which c i v i l i z e d c o n d i t i o n is m a i n l y 

r e s p o n s i b l e f o r n e o p l a s m - d e v e l o p m e n t , a n d t h e n see i f t he re is p r a c t i c a l 

e v i d e n c e t h a t th is is t h e c a s e : — 

N o w c l ea r ly t h e a b n o r m a l c o n d i t i o n m o s t l i ke ly t o m a k e t h e m o l e c u l e 

c h e m i c a l l y u n s t a b l e a n d b r e a k d o w n w o u l d b e abnormality of the substances 

with which the molecule was combining ( s ince c l ea r ly th is w o u l d cause t h e 

m o l e c u l e t o f o r m a b n o r m a l c o m p o u n d s ) ; a n d t h e g rea te r t h e a b n o r m a l i t y 

o f t h e subs t ances , t h e g rea te r ( b o t h in f r e q u e n c y a n d d e g r e e ) t h e b r e a k i n g 

d o w n . T h i s m e a n s , in an o r g a n i s m , t h a t t h e c iv i l i z ed c o n d i t i o n m o s t l ike ly 

t o cause i t t o d e v e l o p a n e o p l a s m w o u l d b e unna tu ra lness o f t h o s e subs t ances 

w h i c h t he o r g a n i s m w a s c o m b i n i n g w i t h — i . e . , unnaturalness of its food; a n d 

the g rea te r t h e unna tu ra lness (e .g . , t h a t p r o d u c e d b y mi l l ing a n d ref ining 
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c o m p a r e d t o t ha t p r o d u c e d b y s imp le c o o k i n g ) , t he g rea te r ( b o t h in i n c i d e n c e 

a n d m a l i g n a n c y ) t h e n e o p l a s m - d e v e l o p m e n t . 

T h e m o l e c u l a r t h e o r y leads , the re fore , t o the c o n c l u s i o n t h a t a main 

cause of neoplasm-development in civilized man is unnatural food. W h e n 
i t is c o n s i d e r e d h o w a m a z i n g l y c o m p l e x is t h e m o l e c u l e r ep resen t ing c iv i l i zed 

m a n , a n d h o w a b n o r m a l (unna tu ra l ) , e v e n a l l o w i n g fo r the l eve l l ing effect 

o f t h e p r o c e s s r ep resen t ing d iges t i on , are m a n y o f t h e subs t ances ( f o o d s ) w i t h 

w h i c h s u c h a m o l e c u l e is c o n s t a n t l y c o m b i n i n g , i t is e a s y t o see h o w the 

m o l e c u l e m u s t f r e q u e n t l y lose its c h e m i c a l i d e n t i t y a n d b r e a k d o w n ( d e v e l o p a 

n e o p l a s m ) . T h e p rac t i ca l e v i d e n c e fo r t h e a b o v e c o n c l u s i o n b e i n g c o r r e c t 

wi l l , h o w e v e r , b e g i v e n la ter . 

A s u g g e s t i o n ( o n l y ) , w h i c h is i n d e p e n d e n t o f the m o l e c u l a r t h e o r y , 

wi l l n o w b e g i v e n fo r b e l i e v i n g t h a t t he cause o f t he a b o v e n e o p l a s m - d e v e l o p -

m e n t is n o t unna tu ra l f o o d itself, b u t u n n a t u r a l l y c o n c e n t r a t e d t y p e s o f s u c h 

f o o d g i v i n g rise t o ce r ta in s u b s t a n c e s t h a t are t h e cause o f t h e n e o p l a s m -

d e v e l o p m e n t . A t t he ou t se t , h o w e v e r , i t m u s t b e s t a t ed t h a t this n e w 

c o n c l u s i o n wi l l b e p e r f e c t l y c o m p a t i b l e w i t h t h e c o n c l u s i o n j u s t r e a c h e d b y 

t h e m o l e c u l a r t h e o r y , a n d t h a t i t wi l l n o t a l ter t he a c t i o n ( t o b e d e s c r i b e d 

la ter ) r e n d e r e d des i rab le b y t h a t c o n c l u s i o n ; hence no criticism of it will be 

able to weaken that conclusion. 

N o w fo r t he sake o f c l a r i ty i t w a s s t a ted a b o v e t ha t subs t ances w h i c h 

an o r g a n i s m c o m b i n e s w i t h c o m p r i s e its f o o d , a n d this is subs tan t i a l ly 

c o r r e c t . B u t i t w o u l d b e still m o r e c o r r e c t t o a d d t h a t t he re are a f e w o t h e r 

subs t ances—e.g . , t h o s e i n j e c t e d b y b e e s , ne t t les , e t c . — w h i c h a n o r g a n i s m a l so 

c o m b i n e s w i t h , b u t d o e s so ex t e rna l ly . A s w e s h o u l d surmise f r o m the 

m o l e c u l a r t h e o r y , such subs tances , b e i n g natura l , d o n o t cause n e o p l a s m -

d e v e l o p m e n t . B u t in c iv i l i z ed c o n d i t i o n s the re are a g rea t m a n y unnatural 

subs t ances , r ang ing f r o m ha i r -dye t o t o b a c c o , w h i c h t he h u m a n o r g a n i s m 

c o m b i n e s w i t h ex te rna l ly , a n d t he i m p o r t a n t p o i n t is t h a t the o n l y ones 

a m o n g these t ha t cause n e o p l a s m - d e v e l o p m e n t are t hose t ha t a c t as irritants 

(e .g . , tar, s o o t , e t c . ) . I t is the re fo re log i ca l t o s u p p o s e t ha t t he pa r t i cu la r 

unna tu ra l f o o d s t h a t c ause n e o p l a s m - d e v e l o p m e n t are , a l so , t h o s e t h a t a c t 

as i rr i tants . A r e the re a n y unna tu ra l f o o d s t h a t d o t h i s ? T h e a n s w e r is 

n o , b u t t ha t unna tu ra l l y c o n c e n t r a t e d t y p e s o f such f o o d g i v e rise t o subs t ances 

w h i c h d o a c t as i rr i tants , as wi l l b e s h o w n in the f o l l o w i n g fou r s teps : — 

(i) Unnatural concentration of foods causes an unnatural increase in their 

consumption, through preventing the accurate play of the natural instinct of 

appetite. A s o n l y o n e e x a m p l e , w e m a y t ake t he case o f c rys ta l l ine sugar . 

T h i s p r o d u c t s h o w s a m o s t unna tu ra l c o n c e n t r a t i o n . I t wi l l suffice fo r o u r 

p u r p o s e t o g i v e t he f o l l o w i n g figures f r o m the British Medical Journal o f 

J a n u a r y 29 , 1938, s h o w i n g h o w this c o n c e n t r a t i o n has l ed t o a n inc rease in 

c o n s u m p t i o n ( the increases in c o n s u m p t i o n r o u g h l y f o l l o w t h e increases in t h e 

m e c h a n i c a l ef f ic iency o f t he c o n c e n t r a t i n g p r o c e s s ; t o a ce r ta in e x t e n t t h e y 

a lso f o l l o w the increases in ef f ic iency o f agr icu l tu ra l m a c h i n e r y a n d sh ipp ing , 

b u t as the end-resu l t o f these is a l w a y s a larger a m o u n t o f c rys ta l l ine sugar , 

i t c o m e s t o m u c h the s a m e t h i n g ) :—In 1844 t h e sugar c o n s u m p t i o n in t h e 

U n i t e d K i n g d o m a v e r a g e d 18 l b . pe r p e r s o n pe r a n n u m ; in 1860 35 l b . ; 
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in 1880 60 l b . ; a n d a t t h e p r e sen t d a y , i f d u r i n g p e a c e - t i m e , i t is we l l 

o v e r 100 l b . F o r c o m p a r i s o n , in S o u t h e r n R h o d e s i a n n a t i v e s t h e sugar 

c o n s u m p t i o n a t t he p re sen t t i m e is 13 l b . A n d the re are m a n y o t h e r 

e x a m p l e s o f u n n a t u r a l c o n c e n t r a t i o n o f f o o d s ( n o t a b l y t h e r e f i nemen t o f 

cereals b y mi l l i ng p roce s se s ) l e a d i n g t o a n u n n a t u r a l inc rease in the i r 

c o n s u m p t i o n . 

( i i ) This unnatural increase in consumption frequently leads to a consump-

tion in excess of bodily requirements. F o r t he re is n o r e a s o n t o b e l i e v e t h a t 

th is unna tu ra l inc rease in c o n s u m p t i o n is a t t h e e x p e n s e o f f o o d s t h a t h a v e 

n o t b e e n u n n a t u r a l l y c o n c e n t r a t e d . I n f a c t t he c o n s u m p t i o n o f these la t te r 

has n o w a d a y s o f t en b e e n ra ised t o t h e na tu ra l m a x i m u m b y the i r g rea te r 

a v a i l a b i l i t y ( e .g . , t h e g rea te r a v a i l a b i l i t y o f m e a t , t h r o u g h m o d e r n c o l d m e t h o d s 

o f t r a n s p o r t ) . Fu r the r , s u c h unna tu ra l increases in c o n s u m p t i o n as t h a t 

g i v e n in t he case o f sugar are m u c h t o o g r e a t t o b e a c c o u n t e d fo r b y t h e 

p o t e n t i a l b o d i l y r e q u i r e m e n t s o f t h e r e l a t i ve ly f e w p e o p l e l i v i n g in th i s 

c o u n t r y a h u n d r e d yea r s a g o . ( I t m a y b e n o t e d in this c o n n e c t i o n t h a t a n y 

l a c k o f f o o d in E n g l a n d t o - d a y , du r ing p e a c e - t i m e , is m a i n l y a q u a l i t a t i v e 

l ack , n o t a q u a n t i t a t i v e o n e . ) F r o m all t h e a b o v e , the re fore , i t f o l l o w s t h a t 

t h e unna tu ra l increase in c o n s u m p t i o n f r e q u e n t l y l eads t o a c o n s u m p t i o n in 

exces s o f b o d i l y r e q u i r e m e n t s . 

( i i i) The excess of food so consumed largely undergoes bacterial putrefaction. 

T h i s c a n b e s h o w n b y t h e f o l l o w i n g c o n s i d e r a t i o n : — L e t us i m a g i n e a n i n d i v i d u a l 

l i v ing q u i e t l y in o n e o f t he r o o m s c o n s t r u c t e d b y p h y s i o l o g i s t s f o r m e a s u r i n g 

m e t a b o l i s m . I f w e n o w cause t h e i n d i v i d u a l t o ea t m u c h m o r e f o o d t h a n 

he requi res fo r th is d e g r e e o f a c t i v i t y , p r a c t i c a l l y n o n e o f t h e e x c e s s f o o d is 

d iges t ed , a b s o r b e d , a n d m e t a b o l i z e d . W e c o u l d p r o v e this f a c t b y m e a s u r i n g 

t he m e t a b o l i s m , b u t a c t u a l l y w e c o u l d sense i t b e f o r e h a n d , b e c a u s e i f s u c h 

e x c e s s f o o d w e r e m e t a b o l i z e d , a n d t h e i n d i v i d u a l d i d n o t inc rease his ac t iv i t i e s , 

he w o u l d e i ther feel h o t a n d persp i re c o n s i d e r a b l y t o g e t r id o f t he ex t r a hea t 

p r o d u c e d , o r he w o u l d increase his w e i g h t c o m m e n s u r a t e l y a n d w i t h o u t arres t . 

A n d a c t u a l l y w e c o u l d sense t h a t he w o u l d d o ne i ther . N o r o n na tura l g r o u n d s 

s h o u l d w e expect t h e b o d y t o d iges t , a b s o r b , a n d m e t a b o l i z e m o r e f o o d t h a n 

it r equ i res . A t t h e s a m e t i m e , t h e e x c e s s f o o d d o e s n o t a p p e a r as s u c h t o 

a n y a p p r e c i a b l e e x t e n t in t he s t oo l s . T h e d e d u c t i o n is, the re fo re , t h a t i t 

m o s t l y u n d e r g o e s p u t r e f a c t i o n b y t h e h o a r d s o f b a c t e r i a in t h e g u t . ( I t 

m a y b e a d d e d here t h a t t h r o u g h f o o d b e i n g ea t en af ter s u b j e c t i o n t o s u c h 

m e c h a n i c a l p roces se s as t h o s e i n d i c a t e d a b o v e , m a n y o f t h e bac t e r i a l ant i -

b o d i e s p r e sen t in r a w f o o d (e .g . , in r a w fruit , w h i c h is a c t u a l l y a l i ve w h e n 

ea t en ) are d e s t r o y e d , a n d h e n c e t h e bac t e r i a l a t t a c k o n t h e f o o d m a y b e 

g r e a t l y f ac i l i t a t ed . ) 

( i v ) The products of this bacterial putrefaction are frequently highly toxic— 

i.e., irritant—to the intestine, and, after absorption, to the entire organism. T h a t 

f o o d s pu t re f i ed b y b a c t e r i a are f r e q u e n t l y h i g h l y t o x i c is s h o w n n o t o n l y b y 

the i r m o r e o b v i o u s i r r i tant effects af ter b e i n g ea t en (diarrhoea, u r t icar ia , 

e t c . ) , b u t b y the i r ev i l o d o u r ( a n d t o a lesser e x t e n t , t a s t e ) . ( I n th is c o n -

n e c t i o n i t is v i t a l t o real ize t h a t t h e n o s e — a n d t o a lesser e x t e n t t he t o n g u e — 

is b y far t h e m o s t sens i t ive d e t e c t o r o f n a t u r a l l y - o c c u r r i n g t o x i n s : i t is n o t 

o n l y t h e m o s t de l i ca t e q u a n t i t a t i v e l y , b e c a u s e i t c a n d e t e c t s u c h t o x i n s in 
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i m m e a s u r a b l y m i n u t e c o n c e n t r a t i o n s , b u t i t is a l so t h e m o s t de l i ca t e qua l i t a -

t i v e l y , s ince i t has b e e n e v o l v e d spec i f ica l ly b y d i f ferent ia t ing b e t w e e n 

n a t u r a l l y - o c c u r r i n g t o x i c a n d benef ic ia l subs t ances . ) E v e n s u c h s u b s t a n c e s 

as sugar t ha t are n o t d i r e c t l y c o n v e r t e d i n to ev i l - smel l ing a n d the re fo re t o x i c 

p r o d u c t s , f o r m a p a b u l u m fo r b a c t e r i a a t t a c k i n g o t h e r f o o d s t h a t are so 

c o n v e r t e d , a n d h e n c e g r e a t l y increase t he p r o d u c t i o n o f s u c h t o x i n s . 

T h a t t he p r o d u c t i o n o f i r r i tants f r o m the f o o d , as s h o w n in t he a b o v e 

fou r s teps , d o e s o c c u r in p r a c t i c e is s h o w n b y t he e x t r e m e l y i m p o r t a n t f ac t 

t h a t t he s too l s o f c i v i l i z ed m a n , a n d o f s u c h h i g h l y d o m e s t i c a t e d an ima l s as 

t h e d o g , d o f r e q u e n t l y h a v e a r e v o l t i n g o d o u r a n d d o f r e q u e n t l y c a u s e s u c h 

o b v i o u s i r r i tant effects as t h o s e m e n t i o n e d . A n d c o m p l e m e n t a r y t o this f a c t 

is t h e e q u a l l y i m p o r t a n t o n e t h a t t h o u g h the s too l s o f all w i l d c rea tu res h a v e 

cha rac t e r i s t i c o d o u r s , t h e y d o n o t h a v e of fens ive o n e s . A s an e x a m p l e o f 

these t w o fac ts , f a r m y a r d m a n u r e is o f t en s t a c k e d in the f a r m y a r d w i t h 

n o unp lea san t resul ts : th is w o u l d ce r t a in ly n o t b e t rue o f the s too l s o f c iv i l i zed 

m a n . 

A d m i t t e d l y , in tes t ina l t o x i n - f o r m a t i o n has l o n g b e e n rea l i zed t o b e 

c l in i ca l ly v e r y i m p o r t a n t , b u t n o t , in t h e a u t h o r ' s o p i n i o n , as i m p o r t a n t as 

i t a c t u a l l y is, o w i n g p a r t l y t o t h e non- rea l i za t ion o f t he v a l u e o f t h e n o s e in 

d e t e c t i n g n a t u r a l l y - o c c u r r i n g t o x i n s , a n d p a r t l y t o t h e c o n s t a n t c o n f u s i o n o f 

in tes t ina l t o x i n - f o r m a t i o n w i t h in tes t ina l stasis, t h e c u r i n g o f w h i c h d o e s n o t 

cu re t he t o x i n - f o r m a t i o n . A c t u a l l y these t w o c o n d i t i o n s are en t i r e ly separa te , 

as wi l l b e u n d e r s t o o d f r o m the a b o v e c o n c e p t i o n o f in tes t ina l t o x i n - f o r m a t i o n . 

T h u s , if n o surplus o f f o o d has b e e n ea ten , n o a m o u n t o f stasis c a n resul t in 

a n y t o x i n s . A n d , per contra, i f a surplus has b e e n ea ten , n o o r d i n a r y a l t e ra t ion 

in t he stasis c a n a p p r e c i a b l y r e d u c e t he t o x i n s , so r a p i d is t he bac te r i a l a c t i o n 

a t b o d y t e m p e r a t u r e ; in f ac t , o w i n g t o the g rea te r l i q u i d i t y t h e y p r o d u c e in 

t h e s too l s , aper ien t s are c o n s i d e r e d t o increase the i r t o x i c i t y . Clear ly t he o n l y 

l o g i c a l w a y t o cu re in tes t ina l t o x i n - f o r m a t i o n is t o s t o p t h e c o n s u m p t i o n o f 

e x c e s s f o o d , b y caus ing t h e f o o d t o b e t a k e n in i ts na tura l ( i . e . , u n c o n c e n -

t r a t ed ) f o r m . T h e c l in ica l resul ts o b t a i n e d b y this m e t h o d are o f t en d r a m a t i c . 

T h e n e w c o n c l u s i o n t h a t has b e e n r e a c h e d , the re fore , is t ha t t he m a i n 

cause o f n e o p l a s m - d e v e l o p m e n t in c iv i l i z ed m a n is u n n a t u r a l l y c o n c e n t r a t e d 

f o o d g i v i n g rise t o subs t ances t h a t a c t as i r r i tants t o t he ent i re o r g a n i s m . 

T h i s c o n c l u s i o n is q u i t e c o m p a t i b l e w i t h t he c o n c l u s i o n r e a c h e d b y t he 

m o l e c u l a r t h e o r y ( w h i c h is t h a t t h e cause o f t h e n e o p l a s m - d e v e l o p m e n t is 

s i m p l y unna tu ra l f o o d ) , s ince it is only a question of whether the molecule is 

breaking down through combining with one set of abnormal substances, or another 

set. A l s o , th is n e w c o n c l u s i o n wi l l n o t a l ter t h e a c t i o n ( t o b e d e s c r i b e d la te r ) 

r e n d e r e d des i rab le b y t he c o n c l u s i o n r e a c h e d b y t he m o l e c u l a r t h e o r y , b e c a u s e 

i t h a p p e n s t ha t t he m o s t unna tu ra l f o o d is a l so the m o s t u n n a t u r a l l y c o n -

c e n t r a t e d f o o d (e .g . , m i l l ed a n d ref ined f o o d in e a c h c a s e ) . I t is t rue t ha t t he 

n e w c o n c l u s i o n w o u l d p o s t u l a t e t h a t t he u n n a t u r a l l y c o n c e n t r a t e d f o o d w o u l d 

n o t cause t he n e o p l a s m - d e v e l o p m e n t i f n o t c o n s u m e d in e x c e s s , b u t as t h e 

unna tu ra l c o n c e n t r a t i o n is t h e v e r y c a u s e o f t h e e x c e s s c o n s u m p t i o n ( t h r o u g h 

p r e v e n t i n g t he a c c u r a t e p l a y o f t h e na tu ra l i n s t inc t o f a p p e t i t e ) , th is p o s t u l a t e 

is o f l i t t le p r a c t i c a l i m p o r t a n c e . I t is c lear , the re fo re , t h a t as th is n e w c o n -

c lus ion d o e s n o t i m p a i r t h e t h e o r y o r t h e p r a c t i c e o f t h e c o n c l u s i o n r e a c h e d 
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b y t h e m o l e c u l a r t h e o r y , no criticism connected with this new conclusion— 
e.g., of the intestinal toxin-formation mentioned—can weaken the con-
clusion reached by the molecular theory. 

T h e a b o v e t w o c o n c l u s i o n s a p p l y t o t h e (usua l ) genera l c a u s a t i o n o f n e o -

p l a s m s ( i . e . w h e r e the re is n o o b v i o u s l o c a l c a u s e — s u c h as s m o k i n g , in ce r t a in 

ora l a n d l ingua l n e o p l a s m s ) . B u t t h e s e c o n d c o n c l u s i o n , i f f o u n d la ter n o t 

t o a p p l y t o t h e genera l c ausa t i on , m i g h t a p p l y t o a l o c a l c ausa t i on , e x p l a i n i n g 

t h e g rea t f r e q u e n c y o f n e o p l a s m s o f t h e t e r m i n a l g u t . A l s o , i t is e a s y t o see 

h o w a genera l c a u s a t i o n m i g h t o f t en b e c o m b i n e d w i t h a l o c a l c a u s a t i o n , f o r 

if a t i ssue is h i g h l y a c t i v e t h r o u g h s o m e unna tu ra l l o c a l i r r i tant o r o t h e r 

unna tu ra l cause , t h e n t h e i m p a c t o f unna tu ra l f o o d mate r ia l s , o r u n n a t u r a l 

gene ra l i r r i tants , o n t h a t t i ssue m i g h t b e t h e d e c i d i n g f a c t o r in its l o s ing 

its s t ab i l i ty . 

A s p r a c t i c a l e v i d e n c e o f t h e t ru th o f e a c h a b o v e c o n c l u s i o n , b u t e spec i a l l y 

o f t he s e c o n d , m a y b e m e n t i o n e d t he r e c e n t r e sea rch o f F r e d e r i c k H o f f m a n n 

i n t o t h e r e l a t i onsh ip o f n e o p l a s m - p r o d u c t i o n t o d ie t . H o f f m a n n a n a l y s e d t h e 

d i e t e t i c hab i t s o f o v e r 2 , 000 c a n c e r pa t i en t s a n d 1,000 c o n t r o l s , a n d e m b o d i e d 

his resul ts in t he e x t e n s i v e w o r k p u b l i s h e d in t h e U n i t e d S ta tes a n d in th is 

c o u n t r y , * w h i c h w a s r e v i e w e d in t h e British Medical Journal o f J u l y 24 , 1 9 3 7 . 

H o f f m a n n c o n c l u d e s w i t h t he f o l l o w i n g : " I c o n s i d e r m y d u t y d i s c h a r g e d in 

p re sen t ing t h e fac t s as I h a v e f o u n d t h e m , w h i c h l ead t o t h e c o n c l u s i o n t h a t 

o v e r - n u t r i t i o n is c o m m o n in t he case o f c a n c e r pa t i en t s t o a r e m a r k a b l e a n d 

e x c e p t i o n a l deg ree , a n d t h a t o v e r - a b u n d a n t f o o d c o n s u m p t i o n is u n q u e s t i o n -

a b l y t h e u n d e r l y i n g cause o f c a n c e r in m o d e r n l i f e . " 

I n c o n c l u s i o n , i t wi l l b e n o t e d t ha t it is q u i t e e a s y t o e x p l a i n b y t h e 

m o l e c u l a r t h e o r y t h e p r o d u c t i o n o f n e o p l a s m s b y any n e o p l a s m - p r o d u c i n g 

subs t ances , i n c l u d i n g t h o s e o f l a b o r a t o r y i m p o r t a n c e (e .g . , cel l-free filtrates o f 

t u m o u r s , m a n y c h e m i c a l s , e t c . ) . F o r all o f these w o u l d m e r e l y r a n k as 

subs t ances w h i c h , after t h e m o l e c u l e h a d c o m b i n e d w i t h t h e m , h a d a t e n d e n c y 

t o m a k e i t b r e a k d o w n , as a l r e a d y e x p l a i n e d . 

T h e r e a s o n f o o d - s u b s t a n c e s h a v e b e e n dea l t w i t h a l m o s t e x c l u s i v e l y is 

m e r e l y b e c a u s e it is c o n s i d e r e d t h a t these are t h e m o s t l ike ly o n e s t o b e t h e 

cause o f n e o p l a s m s in a c t u a l p r a c t i c e . F o r , as s t a t ed in a l eade r o f t h e 

British Medical Journal o n l y this y e a r ( F e b r u a r y 8, 1941 ) , l a b o r a t o r y 

w o r k e r s h a v e d i s c o v e r e d la rge n u m b e r s o f e x p e r i m e n t a l c a r c i n o g e n s , b u t , w i t h 

t h e e x c e p t i o n o f œ s t r o n e , n o n e o f these c a r c i n o g e n s are k n o w n t o o c c u r in t h e 

b o d y u n d e r o r d i n a r y c o n d i t i o n s — i . e . , n o n e o f t h e m are k n o w n t o p l a y a n y 

a p p r e c i a b l e p a r t in t h e p r o d u c t i o n o f n e o p l a s m s in ac tua l p r a c t i c e . 

F i n a l l y , t he a u t h o r d o e s n o t c o n s i d e r i t p o s s i b l e a t p resen t t o s ta te 

w h e t h e r cause (2 ) o r ( 3 ) ( i .e . , o l d age o r c iv i l i z ed c o n d i t i o n s ) is r e l a t i ve ly t h e 

m o r e f r equen t in n e o p l a s m - p r o d u c t i o n in m a n k i n d t o - d a y , b u t p r e s u m a b l y 

it is cause (2) ( i .e . , o l d age ) w h i c h is t he m o r e f r equen t . 

* Cancer and Diet : with Facts and Observations on Related Subjects, by Frederick L. 
Hoffman, M.D. 1937. Baltimore : The Williams & Wilkins Co. London : Baillière, Tindall 
& Cox. 
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The action rendered desirable by these conclusions, t o r e d u c e t h e 
n e o p l a s m - d e v e l o p m e n t in c iv i l i z ed c o m m u n i t i e s t o - d a y , is c l ea r ly n o t o n l y t o 

c o n t i n u e t o p r e v e n t , as far as p r a c t i c a b l e , a cces s t o t h e h u m a n o r g a n i s m o f 

ex t e rna l i rr i tants, s u c h as tar, s o o t , p e t r o l fumes , e t c . , b u t a lso t o s t o p the 

c o n s u m p t i o n o f t h o s e unna tu ra l f o o d s , s u c h as m i l l e d a n d ref ined f o o d s , w h i c h 

n o t o n l y are d a n g e r o u s o f t h e m s e l v e s , as s h o w n b y t he m o l e c u l a r t h e o r y , b u t 

w h i c h p r o b a b l y g i v e rise t o in ternal i r r i tants a n d so c o n s t i t u t e a d a n g e r o f m o r e 

o b v i o u s t y p e . S i m p l e c o o k i n g is p r o b a b l y t he safe l imi t t o w h i c h f o o d s c a n 

b e a l te red f r o m thei r na tura l s ta te , b e c a u s e m a n is p r o b a b l y p a r t l y e v o l v e d b y 

n o w t o c o p e w i t h this a l te ra t ion , t h o u g h e v e n this l imi t c a n n o t b e en t i r e ly safe. 

S u c h a c t i o n o v e r t he m o r e unna tu ra l f o o d s w o u l d a lso h e a v i l y r e d u c e 

o t h e r unna tu ra l diseases , b y its effect o n in tes t ina l t o x i n - f o r m a t i o n ; b y its 

effect o n t he t r e m e n d o u s g r o w t h ( o n t he e x c e s s f o o d ) o f s a p r o p h y t i c b a c t e r i a 

o f s l ight p a t h o g e n i c i t y ( e .g . , t he Bacillus coli); b y i ts effect o n t h e p r o d u c t i o n 

o f ac ids f r o m f o o d a r o u n d the t e e th ; b y its effect o n v i t a m i n def ic ienc ies ; a n d 

b y its effect o n o t h e r unna tu ra l p roces se s far t o o n u m e r o u s t o list here . B u t 

t he a u t h o r w o u l d g o m u c h fur ther t h a n this . H e w o u l d p o s t u l a t e t h a t i f 

s u c h a c t i o n w e r e p u s h e d t o t h e e x t e n t o f g i v i n g f o o d r a w (an e x p e r i m e n t a l 

measu re , neces sa ry fo r v e r y f e w diseases ; a n d as a p e r m a n e n t m e a s u r e , 

nece s sa ry fo r p r o b a b l y n o n e ) , i t w o u l d e l imina te v i r t u a l l y all d iseases o t h e r 

t h a n c o n g e n i t a l m a l f o r m a t i o n s , o c c a s i o n a l n e o p l a s m s , a n d diseases c a u s e d b y 

specific p a t h o g e n i c o r g a n i s m s . F o r these la t ter a l o n e are t he na tu ra l d iseases , 

o c c u r r i n g in w i l d c r e a t u r e s ; w h e r e a s all t he res t are unna tu ra l diseases , n o t 

o c c u r r i n g in w i l d c rea tures , a n d c o u l d the re fo re b e p r e v e n t e d b y t he res t i tu t ion 

o f na tura l c o n d i t i o n s ( w h i c h w o u l d usua l ly m e a n a na tura l d i e t ) . B u t i n to 

th is fasc ina t ing d i v e r s i o n w e h a v e n o s p a c e t o g o here .* 

I t is, o f course , c lear t ha t t he a c t i o n ju s t r e c o m m e n d e d , t o r e d u c e the 

i n c i d e n c e o f n e o p l a s m s ( and o t h e r d iseases) in c iv i l i zed m a n t o - d a y , m i g h t 

n o t b e v e r y p r a c t i c a b l e a n d the re fore n o t v e r y des i rab le . N o t v e r y p r a c t i c a b l e , 

b e c a u s e i f mi l l ing a n d refining w e r e m u c h r e d u c e d , i t m i g h t n o t b e e c o n o m i c a l l y 

poss ib l e t o d i s t r ibu te f o o d a d e q u a t e l y t o the large p o p u l a t i o n s in the w o r l d 

t o - d a y . A n d there fore n o t v e r y des i rab le , as i t m i g h t b e n e c e s s a r y t o le t t he 

h u m a n race b e c o m e e v o l v e d t o m a n y o f t he n e w c o n d i t i o n s i m p o s e d u p o n it 

b y c iv i l i za t ion . Neve r the l e s s , r e c o m m e n d i n g t h e a b o v e a c t i o n m a y n o t b e 

was t e o f t i m e . F o r i f t he r e c o m m e n d a t i o n is t h e o r e t i c a l l y c o r r e c t , i t wi l l b e 

w o r t h k n o w i n g o n tha t score a lone ; a n d fur ther , t he r e c o m m e n d a t i o n m a y 

b e at least p a r t l y p r a c t i c a b l e , as s h o w n b y the I t a l i an G o v e r n m e n t ' s dec r ee , 

s o m e yea r s be fo re the p resen t war , p r o h i b i t i n g the ref ining o f f lour ; a n d las t ly , 

a n y r e c o m m e n d a t i o n , a l t h o u g h i t m a y be r e j e c t e d for the r ace , m a y b e has t i ly 

a c c e p t e d b y the i n d i v i d u a l for himself . 

* This matter has been treated by the author in a paper entitled : Plea for a Razv Diet 
Test in Diseases of Unknown Primary Causation, 1986. Bristol : John Wrigrht & Sons. 
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PART IV 

Explanation of other activities in an organism by the 

molecular theory 

A l t h o u g h t h e m a i n v a l u e o f t h e m o l e c u l a r t h e o r y lies in its p o w e r o f 

e x p l a i n i n g n e o p l a s m - d e v e l o p m e n t , t h e t h e o r y c a n a l so e x p l a i n t h e o t h e r 

ac t iv i t i e s o f an o r g a n i s m , as t he f o l l o w i n g e x a m p l e s , l i m i t e d t o five b y 

c o n s i d e r a t i o n s o f s p a c e , wi l l i n d i c a t e ; b u t i t is essent ia l t h a t t h e a t t e n t i o n 

s h o u l d n o t b e d i v e r t e d f r o m t h e m a i n f u n c t i o n o f t h e m o l e c u l a r t h e o r y ( w h i c h 

is t o e x p l a i n t h e c a u s a t i o n o f n e o p l a s m s ) b y s u c h d igress ions as these five 

e x a m p l e s , w h i c h , t h o u g h t h e y m a y b e in teres t ing , are r e l a t i ve ly o f l i t t le 

p r a c t i c a l i m p o r t a n c e : — 

1 . Embryonic Development.—The m o l e c u l a r t h e o r y exp l a in s an e m b r y o 

c h o o s i n g a p p a r e n t l y so m i r a c u l o u s l y t h o s e p a t h s o f d e v e l o p m e n t t ha t l ead it 

t o t h e a d u l t f o r m as a ce r ta in s u b s t a n c e ( m o l e c u l e ) w h i c h , p l a c e d a m o n g s t 

ce r ta in o t h e r s u b s t a n c e s ( m o l e c u l e s ) , a l w a y s c o m b i n e s w i t h these t o f o r m t h e 

s a m e c o m p o u n d ( m o r e c o m p l e x m o l e c u l e ) . 

2 . Animal Heat.—The m o l e c u l a r t h e o r y exp l a in s an o r g a n i s m possess ing 

a n i m a l h e a t as a m o l e c u l e s l o w l y c o m b u s t i n g , d u e t o t h e p r e s e n c e o f c o m -

b u s t i b l e rad ic les . T h e o r g a n i s m m a i n t a i n s its hea t b y its f o o d . T h i s is 

t h e m o l e c u l e , as i t c o m b u s t s , c o m b i n i n g w i t h s u b s t a n c e s w h i c h c o n t a i n m o r e 

c o m b u s t i b l e rad ic les , w h i c h resul ts in t he c o m b u s t i o n b e c o m i n g c o n t i n u o u s . 

3. Movement .—Movement in an o r g a n i s m is f u n d a m e n t a l l y t h a t irri ta-

b i l i t y w h i c h is cha rac te r i s t i c o f all l i v ing p r o t o p l a s m . I n t he h igher f o r m s 

o f o r g a n i s m t h e i r r i tab i l i ty o c c u r s l o c a l l y as m u s c l e c o n t r a c t i o n . T h e 

m o l e c u l a r t h e o r y e x p l a i n s th is i r r i tab i l i ty ( i n c l u d i n g m u s c l e c o n t r a c t i o n ) as 

c o n t r a c t i o n o f ce r ta in m e m b r a n e s f o r m i n g pa r t o f t he s t ruc ture o f a m o l e -

c u l e — t h e c o n t r a c t i o n b e i n g a p h y s i c o - c h e m i c a l ( sur face t e n s i o n ) p h e n o m e n o n 

resu l t ing f r o m cer ta in s t imul i . 

4. Pleasure and Pain.—The m o l e c u l a r t h e o r y exp l a in s these as f o l l o w s : — 

Des i res in a n o r g a n i s m are t e n d e n c i e s in a m o l e c u l e — t e n d e n c i e s t o en te r 

i n to ce r ta in c h e m i c a l r e a c t i o n s . P leasures in an o r g a n i s m ( the fulf i lments 

o f its des i res) are t he fulf i lments o f t e n d e n c i e s in a m o l e c u l e — i . e . , a c t u a l 

e n t r y i n t o t h o s e c h e m i c a l r e ac t i ons i t t e n d s t o en te r i n t o . C o n v e r s e l y fo r 

t he o p p o s i t e o f desires a n d pleasures in an o r g a n i s m , i .e. , desires n o t t o 

p a r t i c i p a t e in ce r ta in p r o c e d u r e s , a n d ins tances o f pa in :—des i res in an 

o r g a n i s m n o t t o p a r t i c i p a t e in ce r ta in p r o c e d u r e s are t e n d e n c i e s in a m o l e c u l e 

n o t t o en te r i n t o ce r t a in c h e m i c a l r e a c t i o n s ; a n d ins tances o f pa in in an 

o r g a n i s m ( w h i c h are its des i res n o t t o p a r t i c i p a t e in cer ta in p r o c e d u r e s b e i n g 
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o v e r p o w e r e d , i t b e i n g f o r c e d a c t u a l l y t o p a r t i c i p a t e in these p r o c e d u r e s ) are 

t e n d e n c i e s in a m o l e c u l e n o t t o en te r i n t o ce r t a in c h e m i c a l r e ac t i ons b e i n g 

o v e r p o w e r e d , it b e i n g f o r c e d a c t u a l l y t o en te r i n t o these r eac t i ons . 

I t m a y b e n o t e d here t h a t all c h e m i c a l a n d p h y s i c a l r e a c t i o n s t h a t t e n d 

t o o c c u r are a c c o m p a n i e d b y a d i lu t ion o f e n e r g y ( o r d e g r a d a t i o n o f e n e r g y , 

as it is s o m e t i m e s ca l l ed ) ; a n d s imi la r ly all c h e m i c a l a n d p h y s i c a l r eac t ions 

t ha t t e n d n o t t o o c c u r are a c c o m p a n i e d b y a c o n c e n t r a t i o n o f e n e r g y . T h e 

s a m e is the re fo re t rue o f all t he r e a c t i o n s o f a m o l e c u l e r ep resen t ing an 

o r g a n i s m . 

I n t he f o l l o w i n g p a r a g r a p h s
 44

 a m o l e c u l e b r e a k i n g d o w n i n t o s imple r 

m o l e c u l e s " is m e a n t t o c o n v e y t h a t it is en te r ing i n t o a c h e m i c a l r e a c t i o n 

w h i c h it t ends t o en ter i n to ( o n e i n v o l v i n g a d i l u t i o n o f e n e r g y ) , a n d
 44

 a 

m o l e c u l e b e i n g f o r c e d t o b u i l d i tself u p i n to a m o r e c o m p l e x m o l e c u l e " is 

m e a n t t o c o n v e y the e x a c t o p p o s i t e . S u c h b r e a k i n g - d o w n as t h a t t o b e 

d e s c r i b e d is c l ea r ly far g rea te r t h a n t ha t m e n t i o n e d in c o n n e c t i o n w i t h 

n e o p l a s m - d e v e l o p m e n t , a n d t he resul t ing m o l e c u l e s b e a r n o r e s e m b l a n c e t o a n y 

g r o u p in t he m a i n m o l e c u l e , b u t are o f a m u c h s imple r cha r ac t e r ( C 0 2 , e t c . ) . 

W e wi l l n o w g i v e o n e o r t w o a c t u a l e x a m p l e s o f p leasure a n d p a i n in a n 

o r g a n i s m , w i t h the i r e x p l a n a t i o n s b y these m e a n s : — 

A s an e x a m p l e o f an o r g a n i s m e x p e r i e n c i n g p leasure , t a k e a m a n g r e a t l y 

e x c i t e d (as e v i d e n c e d b y a flushed f ace a n d a n inc reased p o w e r o f t h e hear t -

b e a t a n d resp i ra t ion) a t hea r ing t h a t he has w o n a f o r t u n e b y a s p e c u l a t i o n 

( w h i c h is rea l ly a m a n h a v i n g a r ap id k a t a b o l i s m o c c u r in cer ta in par t s o f his 

b o d y , c o n s e q u e n t o n a ce r ta in s t imulus f r o m t h e e x t e r i o r ) . E x p l a i n e d b y t h e 

a b o v e m e a n s , this is a m o l e c u l e b r e a k i n g d o w n r a p i d l y in ce r ta in par t s o f its 

s t ruc ture , c o n s e q u e n t o n a ce r ta in s t imulus f r o m t h e ex te r io r . A n d t h e 

m o l e c u l e b r e a k i n g d o w n in th is w a y is s imi lar t o a n y o t h e r s u b s t a n c e en te r ing 

i n to a c h e m i c a l r e a c t i o n t h a t it t ends t o en te r i n t o — e . g . , a l c o h o l b u r n i n g 

a w a y t o l o w e r subs t ances . 

N o w , as an e x a m p l e o f an o r g a n i s m e x p e r i e n c i n g pa in , t a k e t h e s a m e 

m a n g rea t l y s h o c k e d (as e v i d e n c e d b y a pa l lo r o f t he face a n d a d e c r e a s e d 

p o w e r o f the hea r t -bea t a n d re sp i ra t ion ) a t hear ing t ha t he has los t this f o r t u n e 

aga in b y a fur ther s p e c u l a t i o n ( w h i c h is t he m a n u n d e r g o i n g t he e x a c t r eversa l 

o f t he a b o v e p roces s , in his b o d y ) . E x p l a i n e d b y t he a b o v e m e a n s , this is t he 

m o l e c u l e a lso u n d e r g o i n g the e x a c t reversa l o f the a b o v e p r o c e s s — i . e . , b e i n g 

f o r c e d t o b u i l d i tself u p aga in . A n d t h e m o l e c u l e b e i n g f o r c e d t o b u i l d i t se l f 

u p aga in in this w a y is s imilar t o a n y o t h e r s u b s t a n c e b e i n g f o r c e d t o en te r 

i n to a c h e m i c a l r e a c t i o n t h a t i t t e n d s n o t t o en te r i n t o — e . g . , t h e l o w e r 

subs t ances i n to w h i c h t he a l c o h o l b u r n t b e i n g f o r c e d t o b u i l d t h e m s e l v e s u p 

aga in in to a l c o h o l . 

S o m e pa in p rocesses in an o r g a n i s m are a c t u a l reversa ls o f p leasure p r o -

cesses , l ike this o n e , b u t usua l ly pa in a n d p leasure p roces se s are n o t r eve r s ib le 

in p r a c t i c e . T h i s is b e c a u s e t h e y are c h e m i c a l r eac t i ons in a m o l e c u l e t h a t 

are n o t r evers ib le u n d e r ex i s t i ng c o n d i t i o n s . H o w e v e r , pa in in an o r g a n i s m 

t h a t is n o t ac tua l reversa l o f p leasure is e x p l a i n e d in e x a c t l y t he s a m e w a y as 

pa in t ha t is. F o r e x a m p l e , an o r g a n i s m b e i n g hur t in s o m e pa r t o f its b o d y 

b y a kn i f e -cu t is a m o l e c u l e b e i n g f o r c e d in s o m e w a y , t h r o u g h c l e a v a g e o f 

its surface , t o b u i l d i tself u p in pa r t o f its s t ruc tu re i n to a h ighe r c o m p o u n d . 
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N o w i f k a t a b o l i s m in an o r g a n i s m is a m o l e c u l e b r e a k i n g d o w n i n t o 

s imple r m o l e c u l e s , w h i c h m e a n s t h e o r g a n i s m e x p e r i e n c e s p leasure du r ing t h e 

ac t , i t m i g h t b e t h o u g h t t h a t a n a b o l i s m , b e i n g a p p a r e n t l y t he r eve r se o f 

k a t a b o l i s m , w o u l d b e t h e m o l e c u l e b e i n g f o r c e d t o b u i l d i tself u p aga in i n t o 

a m o r e c o m p l e x m o l e c u l e , w h i c h m e a n s t h e o r g a n i s m w o u l d e x p e r i e n c e p a i n 

d u r i n g t h e a c t . Y e t a c t u a l l y a n a b o l i s m is n e v e r p a i n f u l — a n o r g a n i s m n e v e r 

e x p e r i e n c e s p a i n w h e n res to r ing its energ ies f r o m its f o o d . I n o r d e r t o e x p l a i n 

th is b y t h e m o l e c u l a r t h e o r y , i t wi l l b e nece s sa ry first t o s h o w t h a t a n a b o l i s m 

is n o t in rea l i ty t h e r eve r se o f k a t a b o l i s m . T h u s , s ince k a t a b o l i s m is an 

o r g a n i s m b r e a k i n g d o w n in ce r t a in pa r t s o f its s t ruc ture , w h i c h pa r t s the 

o r g a n i s m h a d p r e v i o u s l y f o r m e d b y c o m b i n i n g w i t h its f o o d , i t f o l l o w s t h a t 

a n a b o l i s m , if t he r eve r se o f k a t a b o l i s m , w o u l d essent ia l ly b e t he o r g a n i s m 

b e i n g f o r c e d t o b u i l d i tself u p aga in in these pa r t s o f its s t ruc tu re f r o m t h e e n d -

p r o d u c t s i n t o w h i c h i t h a d b r o k e n d o w n . Clea r ly t h e o r g a n i s m n e v e r is 

f o r c e d t o b u i l d i tself u p f r o m s u c h e n d - p r o d u c t s , b u t c o m b i n e s ins tead w i t h 

n e w f o o d . H e n c e a n a b o l i s m is in n o sense t he reverse o f k a t a b o l i s m . I t is 

n o w e a s y t o see w h y a n o r g a n i s m res to r ing its energ ies f r o m its f o o d e x p e r i e n c e s 

n o p a i n d u r i n g t h e ac t , fo r s u c h an o r g a n i s m is a m o l e c u l e c o m b i n i n g — p r o b a b l y 

c a t a l y t i c a l l y — w i t h a set o f fresh subs t ances , a p r o c e s s n o t a c c o m p a n i e d b y 

a n y c o n c e n t r a t i o n o f e n e r g y . 

Di f fe ren t types o f p leasure a n d pa in in an o r g a n i s m are essent ia l ly 

dif ferent t y p e s o f c h e m i c a l r e a c t i o n in a m o l e c u l e . Di f fe ren t degrees o f 

p leasure a n d p a i n in a n o r g a n i s m are di f ferent degrees o f c h e m i c a l r e a c t i o n 

in a m o l e c u l e , w h i c h t h e m o l e c u l e e i ther t e n d s t o en te r i n t o o r t e n d s n o t t o 

en te r i n t o . S leep in an o r g a n i s m , w h i c h is p r a c t i c a l l y a b s e n c e o f c o n s c i o u s -

ness a n d d u e t o k a t a b o l i s m in m o s t pa r t s o f t he o r g a n i s m b e i n g a l m o s t a t a 

s tandst i l l , is p r a c t i c a l l y a b s e n c e o f c h e m i c a l r e a c t i o n in a m o l e c u l e , d u e t o 

so m a n y par t s o f t h e m o l e c u l e h a v i n g d i s a p p e a r e d d u r i n g c h e m i c a l r e ac t i ons . 

5. M i n d . — A l t h o u g h this s u b j e c t c a n n o t b e a d e q u a t e l y t r ea t ed here , t he 

f o l l o w i n g m a y b e p o i n t e d o u t : — 

Now mind is basically a modification of an organism's desires by its memory. 

F o r e x a m p l e , a ra t eats cheese o n a t r a p a n d ge t s c a u g h t . S u p p o s i n g it 

e scapes , t h e n t he n e x t t i m e t h e ra t sees cheese o n a t r ap , its i n s t i nc t i ve des i re 

t o ea t t h e cheese wi l l b e m o d i f i e d b y its m e m o r y o f t he p r e v i o u s pa infu l e v e n t 

a n d i t wi l l n o l o n g e r ea t t h e cheese . B u t w i t h o u t its m e m o r y t he ra t c o u l d 

g e t c a u g h t a n d e s c a p e a n indef in i te n u m b e r o f t i m e s , a n d y e t w o u l d still b e 

c a u g h t j u s t t h e s a m e o n t h e n e x t o c c a s i o n . T h i s is m i n d b r o u g h t d o w n t o its 

s imples t bas is , a n d h o w e v e r m u c h this is e l a b o r a t e d , m i n d is a l w a y s b a s i c a l l y 

a m o d i f i c a t i o n o f an o r g a n i s m ' s desires b y its m e m o r y . 

T h e m o l e c u l a r t h e o r y n o w exp la in s m i n d as f o l l o w s : — T h e m e m o r y in an 

o r g a n i s m is a r e t e n t i v e p r o p e r t y in a m o l e c u l e . I t is n o m o r e diff icul t t o 

a c c e p t t h e e x i s t e n c e o f this r e t en t i ve p r o p e r t y in a m o l e c u l e t h a n t o a c c e p t 

t h e e x i s t e n c e o f m e m o r y in an o r g a n i s m . S u c h a r e t e n t i v e p r o p e r t y is 

p r e s u m a b l y d u e t o a n i m p r e s s i o n left o n the s t ruc tu re o f a m o l e c u l e b y a 

c h e m i c a l r e a c t i o n . W h e t h e r all m o l e c u l e s h a v e s u c h a r e t en t i ve p r o p e r t y o r 

w h e t h e r o n l y t h o s e o f s t u p e n d o u s size a n d c o m p l e x i t y , f o r m i n g l i v ing o r g a n i s m s , 

h a v e t he p r o p e r t y , i t is i m p o s s i b l e t o say , b u t s ince m e m o r y ( a n d the re fo re 
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m i n d ) o n l y decreases g r a d u a l l y in o r g a n i s m s as t h e y b e c o m e l o w e r in t he scale 

(wi tness e v e n the flies s o o n a v o i d i n g the fly p a p e r ) , so t ha t e v e n in t he l o w e s t 

o r g a n i s m s i t m u s t , t h o u g h inf ini tes imal , still b e p resen t , so a l so in t h e s imp le s t 

m o l e c u l e s ( i no rgan i c , o f cou r se , a n d n o t f o r m i n g l i v ing o r g a n i s m s ) t h e r e t e n t i v e 

p r o p e r t y , t h o u g h e v e n m o r e inf ini tes imal , m u s t still p r e s u m a b l y b e p re sen t in 

t r aces ( w h i c h sugges t s a n in te res t ing m e t a p h y s i c a l l ine o f t h o u g h t ) . M i n d , 

w h i c h w a s s t a t ed a b o v e t o b e b a s i c a l l y a m o d i f i c a t i o n o f a n o r g a n i s m ' s 

desires b y its m e m o r y , is n o w e x p l a i n e d b y t h e m o l e c u l a r t h e o r y as essentially 

a modification of a molecule's tendencies by a retentive property. F u r t h e r t h a n 

this i t w o u l d b e m o s t undes i r ab le t o g o , here . 



2 3 

Conclusion 

I n c o n c l u s i o n , i t m a y b e p o i n t e d o u t t h a t t h e s t r eng th o f t h e m o l e c u l a r 

t h e o r y lies in its s i m p l i c i t y . W h e t h e r o r n o t r e l a t ed t o t he f a c t t h a t t h e 

U n i v e r s e is an exp re s s ion , in m a n y different c o m b i n a t i o n s , o f o n l y o n e u l t i m a t e 

rea l i ty (a v i e w he ld a t v a r y i n g p e r i o d s s ince t h e earl iest t i m e s , a n d p r o v e d 

t o - d a y b y t h e k n o w l e d g e o f t h e e l e c t r o n ) , t h e usua l co r r ec tne s s o f s i m p l e 

e x p l a n a t i o n s is , as E m e r s o n l a rge ly p o i n t e d o u t , o n e o f t he g rea t empi r i ca l 

a n d v a l u a b l e f ac t s d i s c o v e r e d b y m a n d u r i n g t h e last f e w t h o u s a n d yea r s . 

PRINTED IN GREAT BRITAIN B Y JOHN WRIGHT AND SONS L T D . , BRISTOL 


