
2 2 8 Book reviews 

g e n o m e , c o m p r i s i n g p e r h a p s 1000 g e n e loci , is 
c o n c e r n e d w i t h t h e s e a n t i g e n s , a n d t h e s y s t e m c o n 
t r o l l i n g s w i t c h i n g f r o m o n e a n t i g e n i c t y p e t o a n o t h e r 
is a m a z i n g l y c o m p l i c a t e d . N o d o u b t , a s is o f ten 
p o i n t e d o u t , s u c h a n t i g e n i c v a r i a t i o n h e l p s t h e 
o r g a n i s m t o e v a d e t h e i m m u n o l o g i c a l d e f e n c e s y s t e m 
o f t h e h u m a n o r a n i m a l h o s t , t h o u g h - a s m e n t i o n e d 
b y M . J . T u r n e r o n p a g e s 3 6 5 a n d 366 - s o m e o f t h e 
a n t i g e n s a r e n o t s i t u a t e d o n t h e e x t e r n a l s u r f a c e o f t h e 
p r o t e i n m o l e c u l e s a n d a r e n o t r e c o g n i z e d b y n e u t r a l 
i s ing a n t i b o d i e s . I t is h i n t e d t h a t t h e s e ' c r y p t i c 
e p i t o p e s ' h a v e s o m e o t h e r r o l e , n o t c o n n e c t e d d i rec t ly 
w i t h i m m u n o l o g i c a l e v a s i o n . T h a t th i s is so is p e r h a p s 
s u p p o r t e d b y t h e fact t h a t f ree- l iv ing o r g a n i s m s (e .g. 
Paramecium) a l s o i n d u l g e in a n t i g e n i c v a r i a t i o n , 
t h o u g h n o t s o e x t r a v a g a n t l y a s Trypanosoma. W h a t 
e v e r i ts b i o l o g i c a l s ign i f i cance , t he t r y p a n o s o m e 
a n t i g e n s y s t e m , w h i c h is far f r o m b e i n g fully u n d e r 
s t o o d a t p r e s e n t , is i n t e n s e l y i n t e r e s t i n g t o m o l e c u l a r 
b i o l o g i s t s , w h o s e w o r k is a d m i r a b l y s u m m a r i z e d in 
t h i s b o o k . 

A n o t h e r t o p i c o n w h i c h m u c h m o l e c u l a r w o r k h a s 
b e e n d o n e r e c e n t l y is t h a t o f t h e c i r c u m s p o r o z o i t e 
( C S ) a n t i g e n s o f m a l a r i a p a r a s i t e s , w h i c h a r e d i s c u s s e d 
b y V . & R . S. N u s s e n z w e i g . T h e s e s u b s t a n c e s a r e 
p r o t e i n s c o n t a i n i n g h i g h l y r e p e t i t i v e s e q u e n c e s o f 
s m a l l g r o u p s o f a m i n o a c i d s , a n d a r e s i t u a t e d o n t h e 
s u r f a c e c o a t o f t h e s p o r o z o i t e s , - t h e p a r a s i t e s t a g e 
w h i c h is in jec ted i n t o t h e b l o o d b y m o s q u i t o b i t es . I n 
1984 t h e g e n e for t h e C S a n t i g e n in Plasmodium 

falciparum - t h e m o s t i m p o r t a n t h u m a n m a l a r i a p a r a 
s i te - w a s c l o n e d a n d s e q u e n c e d . T h i s m a d e p o s s i b l e 
t h e in vitro p r o d u c t i o n o f l a r g e q u a n t i t i e s o f a n t i g e n , 
f r o m w h i c h it w a s h o p e d t h a t a p r o p h y l a c t i c v a c c i n e 
c o u l d b e d e v e l o p e d . O p t i m i s t s t h o u g h t h a t w i t h s u c h 
a v a c c i n e t h e p r o b l e m of m a l a r i a m i g h t b e o v e r c o m e , 
a n d Nature o f 16 A u g u s t 1984 c a r r i e d a l e a d i n g a r t i c l e 
h e a d e d ' M a l a r i a v a c c i n e in s i g h t ? ' . H o w e v e r , s i m i l a r 
f o r e c a s t s o f t h e e l i m i n a t i o n o f m a l a r i a h a d b e e n m a d e 
b e f o r e , e.g. j u s t a f ter t h e e n d o f t h e S e c o n d W o r l d 
W a r , w h e n D D T a n d n e w a n t i - m a l a r i a l d r u g s ( c h l o r o -
q u i n e ) b e c a m e a v a i l a b l e . B u t m a l a r i a is still w i t h u s , 
u n f o r t u n a t e l y . P e r h a p s th i s is n o t s u r p r i s i n g : p a r a s i t e s 
- e spec ia l ly i n t r a c e l l u l a r p a r a s i t e s - w o u l d n o t h a v e 
e v o l v e d a n d s u r v i v e d w e r e t h e y n o t wel l p r o t e c t e d 
f r o m t h e m a n y a n d v a r i o u s o b s t a c l e s w h i c h c o u l d b e 
p l a c e d a g a i n s t t h e m . C . C . W a n g ( p . 4 1 3 ) s t a t e s , 
p e r h a p s r a t h e r t o o s w e e p i n g l y , ' t h e r e h a s n o t b e e n a 
s ing le successfu l v a c c i n e a g a i n s t a n y p a r a s i t i c d i s e a s e ' . 
M o r e o v e r t h e s p r e a d o f d r u g r e s i s t a n c e , espec ia l ly o f 
m a l a r i a p a r a s i t e s , is b e c o m i n g s tead i ly m o r e m e n 
a c i n g . 

P a r a s i t o l o g y is a s u b j e c t in u r g e n t n e e d o f m o r e 
basic b i o l o g i c a l r e s e a r c h . W h a t m i g h t b e d o n e , if 
faci l i t ies w e r e a v a i l a b l e , is wel l i l l u s t r a t e d b y a c h a p t e r 
b y S. W a r d o n ' Caenorhabditis elegans: a m o d e l for 
p a r a s i t i c n e m a t o d e s ' . T h i s w o r m , w h i c h h a s b e e n t h e 
t a r g e t fo r i n t e n s e a t t e n t i o n b y t h e m o l e c u l a r b io log i s t s , 
is n o t a p a r a s i t e , h o w e v e r . P a r t l y for t h a t r e a s o n it is 

e n o r m o u s l y m o r e a m e n a b l e t o gene t i c a n d m o l e c u l a r 
e x p e r i m e n t a t i o n t h a n the p r o t o z o a n o r h e l m i n t h i c 
pa ra s i t e s which give us so m u c h t r o u b l e . 

T h e b o o k c o n t a i n s a n u m b e r of excel lent a c c o u n t s 
o f recent r e sea rches , t h o u g h inev i t ab ly t h e a m o u n t o f 
i n f o r m a t i o n o n different p a r a s i t e s va r i e s g rea t ly . S o m e 
i m p o r t a n t p a t h o g e n s , e.g. Coccidia a n d Theileria a r e 
n o t d iscussed a t a l l , a n d t h e ex i s tence o f p l a n t 
p a r a s i t e s , s o m e of w h i c h l ike Striga c a u s e h u g e losses 
o f ag r i cu l tu r a l c r o p s ( i nc lud ing m a i z e ) , is c o m p l e t e l y 
ignored . A s for classical gene t i cs , D . W a l l i k e r c o n t r i 
b u t e s a conc ise a c c o u n t o f gene t i c s o f m a l a r i a 
p a r a s i t e s , b u t ve ry litt le is k n o w n a b o u t t he genet ics o f 
o t h e r p a r a s i t e s . In Trypanosoma t h e ex tens ive s tud ies 
o f Ta i t a n d o t h e r s o n i s o e n z y m e s a n d t h e ev idence for 
genet ic r e c o m b i n a t i o n is n o t m e n t i o n e d . G . S. N e l s o n 
c o n t r i b u t e s a very r e a d a b l e c h a p t e r o n ' Z o o n o s e s ' . 

T h e b o o k is less c o m p r e h e n s i v e t h a n its t i t le 
i nd i ca t e s , b u t is neve r the le s s a ve ry useful sou rce o f 
i n f o r m a t i o n a b o u t c u r r e n t w o r k . I t m a k e s o n e real ise 
t h e vast ex t en t of t o p i c s u n d e r t h e h e a d i n g o f 
p a r a s i t i s m , a b o u t w h i c h we still u n d e r s t a n d very li t t le. 
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' W a l d s t e r b e n ' o r fores t dec l ine is c lear ly of over 
w h e l m i n g i m p o r t a n c e t o fo res te r s a n d t h e gene ra l 
pub l i c a l ike . T h i s b o o k l o o k s a t t h e effects t h a t 
p o l l u t i o n is l ikely t o h a v e o n gene t i c d ive rs i ty w i th in 
a species a n d is t he re fo re o f specific i m p o r t a n c e t o 
forest gene t ic i s t s . 

T h e b o o k r e p r e s e n t s a co l l ec t ion of p a p e r s p r e s e n t e d 
a t a m e e t i n g he ld in G r o s s h a n s d o r f ( F e d . R e p . 
G e r m a n y ) in 1987 a n d o r g a n i s e d b y t h r e e w o r k i n g 
pa r t i e s - ' Eco log i ca l a n d P o p u l a t i o n G e n e t i c s ' , 
' G e n e t i c A s p e c t s of A i r P o l l u t a n t s ' a n d ' B i o c h e m i c a l 
G e n e t i c s ' - o f t he I n t e r n a t i o n a l U n i o n o f F o r e s t 
R e s e a r c h O r g a n i s a t i o n s ( I U F R O ) . 

The b o o k is d iv ided u p i n t o f o u r different c h a p t e r s , 
e a c h c o n t a i n i n g a n u m b e r o f p a p e r s . C h a p t e r 1 
cons i s t s of t w o a d d i t i o n a l p a p e r s , n o t p r e s e n t e d at t h e 
m e e t i n g o n ' M e t h o d s o f s a m p l i n g a n d gene t i c a n a l y 
s i s ' . B o t h p a p e r s a r e i nvo lved in e x p l a i n i n g the use o f 
i s o e n z y m e s t o inves t iga te gene t i c d ive rs i ty wi th in 
p o l l u t e d p o p u l a t i o n s a n d r e c o m m e n d e d w a y s of t r ee 
se lec t ion for fu r the r i n v e s t i g a t i o n in t h e a b s e n c e o f 
genet ic tests . 

C h a p t e r s 2 a n d 3 a r e en t i t l ed ' V a r i a t i o n in r e s p o n s e 
t o p o l l u t a n t s ' a n d ' S e l e c t i o n effects o f p o l l u t a n t s ' 
respect ively ( a l t h o u g h it is difficult t o see a n y rea l 
difference in c o n t e n t a n d m e a n i n g b e t w e e n the t w o ) 
whils t c h a p t e r 4 c o n c e n t r a t e s o n t he ' P r e s e r v a t i o n o f 
gene t ic r e s o u r c e s ' . 
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T h e p a p e r s wi th in t h e final c h a p t e r a r e b y far t h e 
m o s t i n t e re s t ing t o t h e g e n e r a l r e a d e r , a n d s h o u l d b e 
c o n s i d e r e d essent ia l r e a d i n g for a n y b o d y in te res t ed in 
gene c o n s e r v a t i o n r ega rd l e s s o f t h e r e a s o n for t h a t 
in te res t , e.g. p o l l u t i o n o r c o m m e r c i a l e x p l o i t a t i o n of 
n a t i v e s t a n d s . C h a p t e r s 2 a n d 3 m a i n l y c o n t a i n p a p e r s 
of specific s tud ies , i n c l u d i n g ; t h e effects o f ce r t a in 
p o l l u t a n t s o n p a r t i c u l a r species s u c h a s S O a a n d 0 3 

a n d a lso a l u m i n i u m o n N o r w a y s p r u c e : d e g r a d a t i o n 
in need le w a x in silver fir c a u s e d by p o l l u t i o n ; a n d 
effects o n r e p r o d u c t i v e p roces se s in b o r e a l fores ts in 
r e s p o n s e t o inc reased ac id i ty , a m o n g s t o t h e r s . C h a p t e r 
2 a l so c o n t a i n s a g o o d l i t e r a t u r e review o f t hus - f a r 
r e p o r t e d effects of p o l l u t a n t s o n fores t t r ees . 

T h e col lect ive c o n c l u s i o n o f m o s t o f these p a p e r s 
s o o n b e c o m e s c lear . F o r e s t t r ees a r e long- l ived 
o r g a n i s m s w h i c h e n c o u n t e r e x t r a o r d i n a r i l y g r e a t 
e n v i r o n m e n t a l h e t e r o g e n e i t y in t i m e a n d space . C o n 
sequen t ly , t rees a r e a m o n g s t t h e m o s t gene t ica l ly 
d iverse of all o r g a n i s m s . E n v i r o n m e n t a l s t resses c a u s e 
shifts in gene f requenc ies in r e s p o n s e t o a d a p t a t i o n . If 
th is s t ress is s t r o n g , a n d is a p p l i e d s u d d e n l y as is t he 
case w i t h a i r p o l l u t i o n , p a r t i a l o r c o m p l e t e d e s t r u c t i o n 
of t ree p o p u l a t i o n s will finally o c c u r . T h e r e will 
n a t u r a l l y b e v a r i a t i o n in r e s p o n s e t o t he effects of t he 
s t ress ( p o l l u t i o n ) w i th in p o p u l a t i o n s , b u t t he s u b 
s e q u e n t gene t i c i m p o v e r i s h m e n t w o u l d h a v e s e r ious 
c o n s e q u e n c e s for e n v i r o n m e n t a l a d a p t a t i o n s in fu tu re 

g e n e r a t i o n s especia l ly if o the r s t resses o r f o r m s o f 
p o l l u t i o n b e c o m e a p p a r e n t . T h e ab i l i ty t o a d a p t is 
u n d e r m i n e d d u e t o a r educ t i on in gene t i c mu l t i p l i c i t y . 
I t b e c o m e s q u i t e c lea r t ha t wh i l s t a t m o s p h e r i c 
p o l l u t i o n r e m a i n s , t he d i rec t ion for gene t i c v a r i a t i o n 
c a n o n l y b e d o w n . T h e only r ea l s o l u t i o n will b e a 
r e d u c t i o n in t h e levels o f a t m o s p h e r i c p o l l u t i o n . 

T h e b o o k is p r e d o m i n a t e l y G e r m a n in t h e e x a m p l e s 
it si tes b u t n o t t o t a l l y ; p a p e r s a r e a l s o p r e s e n t e d b y 
a u t h o r s f r o m P o l a n d , N e t h e r l a n d s , C a n a d a , I t a l y a n d 
U S A . 

T h e E d i t o r s h a v e b e e n p a r t i c u l a r l y b u s y ; S c h o l z 
a n d G r e g o r i u s b e t w e e n t h e m h a v e a n i n p u t in for 9 o f 
t he 11 G e r m a n - b a s e d p a p e r s . 

T h e b o o k is a g o o d co l lec t ion o f specific c a s e -
s tud ies o f a i r p o l l u t a n t s o n genet ic d ive r s i ty w i t h o n e 
o r t w o m o r e g e n e r a l c h a p t e r s . I t w o u l d a c t a s a n 
excel lent re fe rence b o o k (if only for t h e v a s t a m o u n t 
of l i t e r a t u r e c i t ed) for a n y s t u d e n t o f a t m o s p h e r i c 
p o l l u t i o n , a l t h o u g h a t nea r ly £ 3 0 for 201 p a g e s I d o 
n o t a n t i c i p a t e a fu r the r dep l e t i on o f G e r m a n fo res t s 
t o p r o d u c e s t a g g e r i n g quan t i t i e s o f t h i s b o o k ; b u t d o 
get y o u r l i b r a r y t o o r d e r one . 
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