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c o n c e n t r a t i o n s  (0.003 ~xg/g d r y  we igh t  rotifer)  in  B. 
calyci/lorus ( run 1) fol lowing inges t ion  of p l a n t  mater ia l ,  
b u t  a t  no  o the r  t ime  in th i s  or s u b s e q u e n t  runs  of B. 
calyci/lorus or A. sieboldi. Chlorophyl l ide  b was n o t  detec-  
t ed  in a n y  exper imen t s .  Chlorophyl l ides  are d e g r a d a t i o n  
p r o d u c t s  fo rmed  b y  t he  ac t ion  of the  p l a n t  e n z y m e  chloro- 
phy l lase  a n d  the re fore  p r o b a b l y  do no t  r ep re sen t  a m a j o r  
d e g r a d a t i o n  p a t h w a y  in zoop lank ton .  P h e o p h y t i n  a and  
b c o n c e n t r a t i o n s  in  B. calyci/lorus were g rea t e s t  a t  t he  
3 h s ampl ing  poin t ,  decreased  r ap id ly  a f te r  24 h, and  were 
p r e sen t  in  negl igible  or n o n - d e t e c t a b l e  a m o u n t s  a f t e r  
72 h. These  obse rved  ch lo rophy l l  d e g r a d a t i o n  p i g m e n t s  
are  k n o w n  to  be  p roduced  in t he  d iges t ive  t r a c t  of o the r  
z o o p l a n k t o n  r ap id ly  a f t e r  inges t ion  of v iab le  chloro-  
phyll10,11. I n  A. sieboldi p h e o p h o r b i d e s  a a n d  b were still  
a t  h igh  levels a f t e r  20.5 h. 

The  cu rves  p r e sen t ed  in t he  f igure for t he  second ex- 
p e r i m e n t  w i t h  B. calyciflorus show t h a t  ch lo rophy l l  a a n d  
i ts  d e g r a d a t i o n  p r o d u c t s  are conse rved  in t he  ro t i fer  b o d y  
d u r i n g  t he  f i rs t  24 h a n d  s u b s e q u e n t l y  decrease  w i t h  t ime.  
Af te r  24 h t he  sum of ch lo rophy l l  a + p h e o p h y t i n  a + 
p h e o p h o r b i d e  a c o n c e n t r a t i o n s  was 94 .7% of t he  chloro-  
phy l l  a and  p h e o p h y t i n  a c o n c e n t r a t i o n  a t  t he  beg inn ing  
of the  expe r imen t .  A t  72 h t he  d e g r a d a t i o n  p r o d u c t s  re- 
p r e s e n t  on ly  11% of t he  in i t ia l  c h l o r o p h y  1 a + pheo-  
p h y t i n  a p r e sen t  ini t ial ly.  A s imi lar  p a t t e r n  m a y  accoun t  
for ch lo rophy l l  b b u t  i t  is occas ional ly  u n d e t e c t e d  owing 
to t he  v e r y  smal l  c o n c e n t r a t i o n s  of ch lo rophy l l  b a n d  
p h e o p h y t i n  b re la t ive  to ch lo rophy l l  a. The  h igh  concen-  
t r a t i o n s  of p h e o p h y t i n  a or b re la t ive  to ch lo rophyl l  a or b 
p r e s e n t  a t  t he  b e g i n n i n g  of an  e x p e r i m e n t  is p r o b a b l y  due 
to  r ap id  d e g r a d a t i o n  of t he  ch lo rophyl l  molecule  u p o n  
c o n t a c t  w i t h  t he  p r o b a b l y  acidic rot i fer  gut .  

The  r e t e n t i o n  of ch lo rophyl l  d e g r a d a t i o n  p r o d u c t s  for 
up  to 72 h, fol lowing t r a n s f e r  to  a ch lorophyl l - f ree  diet ,  
suggests  u p t a k e  of ch lo rophy l l  a and  b or t h e i r  degrada-  
t i on  p roduc t s .  E v i d e n c e  for t he  u p t a k e  of ch lo rophyl l  in 
rotifers12, la and  o t h e r  i n v e r t e b r a t e s  14,15, a n d  i ts  possible  

s u b s e q u e n t  use in  p i g m e n t a t i o n  16 a n d  b iosyn thes i s  is r a re  
b u t  n o t  u n k n o w n .  

The  m o s t  i m p o r t a n t  i n f o r m a t i o n  in t h e  p r e sen t  s t u d y  
concerns  t he  r e l a t ive  u p t a k e  and  r e t e n t i o n  of t ocophe ro l  
as c o m p a r e d  w i t h  ch lorophyl l .  The  m e a s u r e d  molecu la r  
t ocophe ro l  : ch lo rophy l l  a r a t io  in E. gracilis (1:41.6) 
ind ica tes  t he  low c o n c e n t r a t i o n  of t ocophe ro l  r e l a t ive  to  
ch lo rophy l l  a molecules ;  t he  tocophe ro l  : ch lo rophy l l  b 
ra t io  is 1:7.3.  B o t h  m e a s u r e m e n t s  on  B. calyciflorus 
feeding on  Euglena show h igh  molecu la r  t o c o p h e r o l  : 
ch lo rophy l l  a ra t ios  (2.4:1 and  2.5: 1) and  t o c o p h e r o l  : 
ch lo rophy l l  b ra t ios  (43.5:1 and  72.0: 1). In  A. sieboldi 
t h e  in i t ia l  molecu la r  t ocophe ro l  : ch lorophyl l  a ra t io  was  
4 .4:1  and  the  t ocophe ro l  : c h l o r o p h y l l  b va lue  was  
154.3:1.  The  smal l  d i sc repancy  in tocophero l  : chloro-  
phy l l  a or b ra t ios  b e t w e e n  A. sieboldi a n d  B. calyci/lorus 
m a y  be  due  to t h e i r  d i f fe rent  modes  of feeding.  Bra- 
chionus is a he rb ivo re  and  inges ted  algae and  algal  f rag-  
m e n t s  d i r ec t ly  whereas  Asplanchna is a ca rn ivo re  a n d  
o b t a i n e d  algal  p r o d u c t s  secondar i ly  b y  feeding on  Para- 
mecium. The  Paramecium die t  of A. sieboldi p r o b a b l y  
c o n t a i n e d  a h igher  t ocophe ro l  : ch lo rophyl l  p i g m e n t  con-  
t e n t  t h a n  the  algae ea ten  d i rec t ly  b y  B. calyci/lorus 
owing to  m i n i m a l  t ocophe ro l  d e g r a d a t i o n  and  h i g h  chloro-  
phy l l  p i g m e n t  d e g r a d a t i o n  and  loss du r ing  i n t r ace l l u l a r  
digest ion.  Clearly t hen ,  t he  rot i fers  are ass imi la t ing  toco-  
phero l  in  preference  to t he  more  a b u n d a n t  ch lo rophy l l  a 
and  b molecules.  
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Summary. Of 35 species of coniferous t rees  in  J a p a n ,  on ly  4 species, found  a t  suba lp ine  zone, con t a in  ma l to l  in  t h e i r  
leaves.  The i r  leaves are also cha rac t e r i s t i c  for t he i r  h igh  c o n t e n t  of sugar  w h i c h  p ro t ec t s  t he  p l a n t s  aga ins t  freezing.  
I t  is i n t e re s t ing  f rom t he  v i ewpo in t  of p l a n t  ecology t h a t  on ly  t he  a b o v e  4 species con t a in  h igh  a m o u n t s  of sugars  a n d  
m a l t o l  in t he i r  leaves  because  ma l to l  is b io syn thes i zed  f rom sugars.  

The re  are 35 species of coniferous  t rees  in  J a p a n ,  a 
r e l a t ive ly  large n u m b e r  cons ider ing  J a p a n ' s  geograph ica l  
posi t ion.  Of these  35 species, on ly  4 con t a i n  ma l to l  (2- 
m e t h y l - 3 - h y d r o x y p y r a n - 4 - o n e )  in  t h e i r  leaves.  T h e y  are 
Abies mariesii ( J apanese  name,  Oushirabiso) ,  A. veitchii 
(Shirabiso) ,  A. homolepis (Ura j i romomi)  a n d  Tsuga di- 
versifolia (Kometsuga) .  I t  is cha rac t e r i s t i c  of these  4 
species t h a t  t h e y  are found  on ly  a t  e l eva t ions  b e t w e e n  
1500 a n d  2900 m, t h a t  is to  say  t h a t  t h e y  are c o m m o n  to 
t h e  Subalpine  zone a lone and  are no t  found  lower (Fig- 
ure  1). J a p a n ' s  o t h e r  31 coniferous  species (19 species of 
t h e  P inaceae  family,  2 species of t he  Taxod iaceae  family,  
a n d  10 species of t h e  Cupressaceae  family)  are  genera l ly  
found  a t  lower levels, r a n g i n g  f rom sea level  to  2000 m. 
I n  t he  lower suba lp ine  zone (1500-2000 m), t he  ve r t i ca l  

d i s t r i b u t i o n  of t h e  a b o v e - m e n t i o n e d  4 conifers  a n d  t he  
res t  of J a p a n ' s  coniferous  species over lap.  I t  shou ld  be  
noted ,  however ,  t h a t  while  A. mariesii and  T. diversi/olia 
resemble  A bies /irma (Momi) a n d  Tsuga sieboldii (Tsuga) 
respect ively ,  on ly  t he  fo rmer  leaves  bea r  rictl  ma l to l  
(0 .5-3 .4%).  The  ve r t i ca l  d i s t r i b u t i o n  of Pinus pumila 
(Ha ima t su )  is wide (Figure 2). I l l  H o n s h u  i t  c an  be found  
a t  e l eva t ions  as h i g h  as 3200 m, a n d  ill H o k k a i d o  i t  is 
c o m m o n  f rom sea level  to  t he  cr i t ical  forest  l imit ,  which ,  
owing to  t he  l a t i tude ,  is a t  a b o u t  2300 m. Mal to l  is n o t  
found  f rom the  leaves  of P. pumila. Mal to l  was  f i rs t  iso- 
l a t ed  f rom Larix decidua 1, a species c o m m o n  to  Europe .  
I t  is i n t e r e s t i ng  to  no te  t h a t  ma l to l  is no t  found  in L. 
leptolepis, t h e  J a p a n e s e  v a r i e t y  of L. decidua, w h i c h  is 
found  be low the  suba lp ine  zone. 
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In cont ras t ,  the  4 conifers t h a t  have  high mal to l  con- 
t en t s  have  a na r row ver t ica t  d is t r ibut ion.  They  are found 
only in t he  subalpine  zone as a l ready s ta ted .  They  are 
the  oldest  p l an t s  t h a t  were a l ready d i s t r ibu ted  and  
f lourished pr ior  to  tile grea t  ice age in Honshu.  Our 
knowledge of geographic  h i s to ry  teaches  us t h a t  there  
was a famil iar  exchange  be tween  the  conifers and  circum- 
polar  p lan ts  of the  old con t inen t  before Honshu  was 
separa ted  f rom the  con t inen t  2. 

300C 
m 

< 1000 

0 
30 ~ 35 ~ 40 ~ 45 ~ 

North lat i tude 

Fig. 1. The vertical distribution of Abies mariesii, A. veitchii, A. 
homolepsis and Tsuga diversiJolia (Y. HAYASm). 

The leaves of the  4 species of conifers t h a t  have  high 
mal tol  con ten t s  are also marked  by  high sugar  contents ,  
which p ro t ec t  t h e m  agains t  freezing a. In  addi t ion,  the  
lower epidermises  of these  leaves are coa ted  wi th  a whi te  
w a x y  layer  in which  mal tol  is abundan t .  Maltol  has  sweet  
odour  t h a t  is of ten  used as a f lavour  enhancer  and, as a 
result,  these  4 species have  a charac ter i s t ic  sweet  smell. 

Because mal tol  can  be p roduced  s imply  ~ by  hea t ing  
sugar, b y  fe rment ing  malt ,  or by  cooking food, it  is be- 
l ieved t h a t  mal tol  m a y  be b iosynthes ized  f rom sugars in 
plants .  At  any rate,  there  seems to be a defini te  connec-  
t ion be tween  the  presence of sugars and mal tol  in the  
leaves o:f t he  4 species of conifer. I n  par t icular ,  i t  is 
in te res t ing  f rom the  v iewpoin t  of p l an t  ecology t h a t  h igh 
amo u n t s  of mal tol  and sugars are conta ined  in leaves of 
these  conifers t h a t  ranged  only in a subalpine  zone in 
Japan .  
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Fig. 2. The vertical distribution of Pinus pumila (Y. HAYASHI). 
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Summary. Trypanosoma congolense organisms,  on incuba t ion  at  20 ~ for 91/2 h, were found to genera te  phosphol ipase-  
like ac t iv i ty  which  was capable  of media t ing  lysis of b o t h  nuclea ted  ceils and  e ry th rocy te s  as well as an acute  in- 
f l a m m a t o r y  response  on in t r ade rma l  inoculat ion.  

Al though  it was suggested long ago t h a t  sa l ivar ian 
t r y p a n o s o m e s  m a y  produce  ' toxins '2 ,  a evidence  for the  
exis tence of these  has  general ly  been f r a g m e n t a r y  and  
inconclusive.  The toxic  act ivi t ies  which have  been  dem-  
ons t r a t ed  in t r y p a n o s o m e  prepara t ions  f rom var ious  
species include, t he  capac i ty  to cause acute  i n f l ammat ion  
on in t r ade rma l  inocula t ion 4 and  around in t raper i tonea l  
diffusion chamber s  5, an abi l i ty  to  induce mild narcosis  
in mice 6, and  the  p roduc t ion  of hemoly t ic  f ac to r s ' ,  s. 
Never theless ,  none  of these  have  been unequivoca l ly  
es tabl ished as p lay ing  a s ignif icant  role in disease due to  
the  African t rypanosomes .  

In  th is  communica t ion  we r epo r t  on the  genera t ion  of 
toxic  ac t iv i ty  f rom T. congolense (Strain T R E U  112) 
which we consider  to be of po ten t i a l  significance in the  

pa thogenes is  of disease caused by  th is  organism. Dur ing  
the  course of expe r imen t s  on dermal  hype r sens i t i v i t y  to 
T. congolense in r abb i t s  it  was observed  t h a t  a single 
i n t r ade rma l  in iec t ion  of 0.05 ml  of a 1.0% v /v  suspension 
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