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toge the r  wi th  some idea of the  effective increase in inter-  
nal surface area. A single gut  cell in D. subclavatus, for 
example,  suppor t s  a p p r o x i m a t e l y  1000 of these  processes, 
and a square  mil l imetre  of gut  surface some th ing  of the  
order  of 26,000,000. These number s  br ing abou t  an in- 
crease in in te rna l  surface area of the  gut  of abou t  115-120 
t imes.  Al though  no e lec t ron microscope observa t ions  
were made  on a n y  of the  o ther  species, e s t imates  wi th  the  
l ight microscope indicate  a s imilar  increase in in ternal  
surface area. 

The mos t  obvious conclusion as to the func t ion  of these 
microvilli-like processes in the  gu t  of digenet ic  t r ema todes  
is tha t ,  by  v i r tue  of the  enormous  in te rna l  surface area 
t h e y  provide,  t h e y  grea t ly  enhance  absorp t ion  of food 
f rom the  gut  lumen.  This is suppor t ed  by  the  presence in 
the  processes  of acid phospha tase ,  an enzyme which  is 
comm on ly  associated wi th  sites of act ive ca rbohydra t e  
t ransfer .  In  addi t ion,  a non-specif ic  esterase has been 
de tec ted  in the  gut  and  in associat ion wi th  the  processes 
of a t  least  3 of the  t r ematodes ,  D. subclavatus, G. vitelIiloba 
and G. cygnoides, so t h a t  it  is possible the  s t ruc tures  may  
also have  a role in digestion. In  this connect ion,  sup- 
por t ing  evidence comes f rom the  work of U~OLEV 4 who 
has d e m o n s t r a t e d  the  impor t ance  of t he  in tes t ina l  sur- 
face on the  ra te  of hydrolys is  of s ta rch  in ver tebra tes ,  
and who believes there  to be hydro ly t ic  enzymes  a d s o r  
bed on the  surface of the  microvilli  which  provide  an 
in t e rmed ia te  l ink be tween  cavi ta l  hydrolys is  and ab- 
sorpt ion.  

Microvilli-like s t ruc tures  have  never  been  observed in 
the  gut  of the  Monogenea,  Polystoma integerrimum, 
Diplozoon paradoxum, Discocotyle sagittata, Diclidophora 
merlangi and  Octodaclylus palmata, dur ing  the  p resen t  
s tudy,  nor  are there  any  repor t s  of such in the  l i terature.  

Indeed  any  var ia t ions  in gas t rodermal  s t ruc tu re  t h a t  
exis t  in th is  group can be re la ted  to differences in die t  s . 
The  gu t  in the  Monogenea  is general ly  a m u c h  b r an ch ed  
and  diffuse s t ructure ,  however,  whi l s t  t h a t  of the  Digenea 
is charac ter ized  b y  i ts  ap p a ren t  s implici ty,  the  only  ex- 
cept ion  being in cer ta in  members  of the  Fasciol idae 
where  the  gut  caeca resemble  those  of a typica l  mono-  
genean  t r ema tode .  This  difference in the  gross s t ruc tu re  
of the  gut  wi th in  t he  T r e m a t o d a  m a y  well be re la ted  to  
the  differences in gas t rodermal  s t ruc ture ,  the  microvil l i  
of the  Digenea grea t ly  increasing the  in te rna l  surface 
area and  t h e r e b y  compensa t ing  for the  lack of b r an ch ed  
and  subdiv ided  diver t icula  so charac ter i s t ic  of the  Mono- 
genea. 

Rdsumd. E t u d e  microscopique de la s t ruc tu re  du tube  
digest if  de 7 espbces de Digenea (Trematoda) .  Dans  routes  
les esp6ces, les cellules du gas t rode rme  poss6dent  des 
microvillosit~s nombreuses  qui d o n n e n t  une r6action 
posi t ive  avec P A S  et  la phospha ta se  acide. Ces s t ruc tures  
a u g m e n t e n t  cons id6rab lement  la surface cellulaire de l ' in- 
t es t in  simple.  Leur  r61e dans  la digest ion et  l ' absorp t ion  
est  discut6e. 
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A C o m p a r i s o n  of  L y m p h  C o l l e c t e d  f r o m  t h e  

T h o r a c i c  D u c t  i n  C B A  a n d  A S t r a i n  M i c e  ~ 

Increas ing  a t t en t ion  has  been given in recent  years  to 
the use of isolated l ymphocy te s  for immunologica l  
studies,  and  di f ferent  me thods  for collecting l y m p h  from 
the  thoracic  duc t  of mice have  been descr ibed (S~I~EW- 
BURY 2, GESNER a n d  GO'eVANS 3, a n d  BOAK and WooD- 
RUFFI). This paper  compares  the  results  of collecting 
lymph  f rom the  thoracic  duc t  of 2 s t rains  of mice over  
several  days  under  sterile condit ions.  

Material and methods. Male whi te  mice of the  'A s t ra in '  , 
weighing 25-30 g and male and female CBA mice, weigh- 
ing 23-28 g were used. 

Abou t  2 h before opera t ion  0.2 ml of olive oil was given 
orally. The  animals  were anaes the t ized  wi th  inject ions of 
nem bu ta l  given s.c. and  supp lemen ted  wi th  ether.  The 
opera t ion  technique  described by  ]3OAK and  WOOI)R~JF~ "4 
was used bu t  we did no t  give s.c. inject ions of saline wi th  
hepar in  af ter  operat ion.  The cannulae  (mouse cannula,  
Po r t ex  Plas t ic  Ltd.)  were steri l ized wi th  70% e thanol  for 
30-60 min.  

The l y m p h  was collected in sterile tubes  conta in ing  
Hank ' s  solut ion wi th  14 U of hepa r in /ml  or 20% normal  
mouse se rum in Tyrode  solut ion wi th  200 U of hepar in /ml .  
For  special purpose  the  tubes  were placed in an ice bath .  

The ceils were counted  in chambers  and  the  different ial  
cell counts  were made  on smears  s ta ined wi th  Le i shman ' s  

stain. For  s ter i l i ty  tes ts  blood agar  plates,  Sabouraud ' s  
agar  p la tes  and b ro th  were used. 

The mice were f ixed in a comfor table  posi t ion on ro ta t -  
ing d rums  (GEsNER and GOWANS3), and  the  food hoppe r  
and  dr inking bot t le  were ad jus ted  so as to be wi th in  easy 
reach. The animals  were kep t  clean and warm.  Clots 
which formed in the  cannulae were r emoved  wi th  a fine 
s tainless-s teel  wire and the  cannulae were washed  care- 
fully wi th  a small  volume (0.05 ml) of H a n k ' s  solution. 

Results. A stra in  mice :  The mean  volumes  of l y m p h  
and the  mean  to ta l  of l ymphocy te s  col lected dur ing  suc- 
cessive 24 h in tervals  are summar ized  in the  Table.  The 
samples  of Iymph  were sterile. About  90-95% of the  cells 
in the  l y m p h  p roduced  dur ing 24-48 h were morpho-  
logically typica l  small  l ymphocy tes ;  the  remain ing  cells 
were med i u m size and large lymphocy tes .  Dur ing  the  
th i rd  and  four th  days,  usually a h igher  percen tage  of 
med ium or larger  cells was found. Most  of the  mice ap-  
peared  well and l ively dur ing  the  exper iment .  

CBA mice: The results  in CBA mice are summar ized  
in the  Table.  The samples  of l y m p h  were found sterile. 
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T h e  m e a n  t o t a l  n u m b e r  of l y m p h o c y t e s  as well  as t he  
m e a n  v o l u m e  of l y m p h  were found  to  be s o m e w h a t  less 
t h a n  t h e  v a lu e s  f o u n d  With A s t r a in  mice.  An  inc reased  
n u m b e r  of m e d i u m  size and  larger  cells was  found  on the  
second  a n d  succeed ing  d a y s  of collection. 

Th e  CBA mice  did no t  a p p e a r  well d u r i n g  t he  per iod of 
obse rva t ion .  T h e y  were gene ra l ly  less act ive ,  did n o t  work  
on t h e  r o t a t i n g  d r u m s  and  did no t  ea t  or  dr ink.  The se  
mice  seemed  to be less su i t ab l e  for  c a n n u l a t i o n  as t he  
walls  of t h e  d u c t s  were f o u n d  to be m u c h  sof te r  a nd  
more  fragile t h a n  in A s t r a in  mice  a n d  t he  pos t -ope ra t i ve  
t r e a t m e n t  of CBA mice was  also more  diff icult .  

Mean total of lymphocytes and mean volume of lymph collected 
from A strain and CBA mice during successive 24 h intervals after 

cannulation 

A strain mice CBA mice 

Days No. Mean Mean No. Mean Mean 
after of total volume of total volume 
opera- ani- lympho- of ani- lympho- of 
tion mals cytes lymph mals cytes lymph 

(108 ) (ml) (108 ) (ml) 

1 8 74.1 8.0 8 50.7 4.3 
2 8 70.3 8.5 6 42.9 5.3 
3 8 60.5 8.8 2 7.9 3.6 
4 3 22.4 7.0 2 1.9 2.6 

Discussion. T h e  resu l t s  ind ica ted  t h a t  the  modi f ied  
t e c h n i q u e  is su i t ab le  for  col lect ing l y m p h  for severa l  da ys  
f r o m  the  l y m p h a t i c  d u c t  of mice  u n d e r  steri le condi t ions .  
T h e  m e a n  v o l u m e  of l y m p h  a n d  t he  m e a n  to t a l  cell c oun t  
were s o m e w h a t  less t h a n  t he  va lues  r epo r t ed  b y  GESNER 
a n d  GOWANS 3 for wh i t e  mice a n d  BOAK a n d  WOOI)RUFF 4 
for CBA mice. The  difference in v o l u m e  a nd /o r  n u m b e r  of 
l y m p h o c y t e s  y ie lded b e t w e e n  b o t h  s t r a i n s  of mice  cor- 
r e sponde d  to the  pos t -ope ra t i ve  r e c ove ry  p a t t e r n  a nd  
especia l ly  to t he  a m o u n t  of sa l ine  w h i c h  t he  a n i m a l s  h a d  
d r u n k  5. 

Zusammen/assung. Modifizier te  T e c h n i k  zur  E n t n a h m e  
der  L y m p h e  a us  d e m  D u c t u s  t ho rac i cus  y o n  M~usen  
u n t e r  s ter i len  B e d i n g u n g e n  im  Ver laufe  einiger T a g e :  Die 
Mi t t e lwer te  der  L y m p h m e n g e  u n d  der  Zellen, welche in 
24-s t t indigen I n t e r v a l l e n  (vom 1.-4.  Ta ge  n a c h  der  Opera-  
t ion) g e w o n n e n  wurden ,  sowie die Dif ferenz  zwischen  d e m  
A- u n d  C B A - S t a m m  der  M/~use w e rde n  fes tgeste l l t .  
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E r y t h r o c y t ~ i r e  A n i o n e n k o n z e n t r a t i o n e n  
b e i  r e n a l e r  I n s u f f i z i e n z  

Bei rena l  b e d i n g t e n  m e t a b o l i s c h e n  Acidosen  wurde  der  
ery throcyt~i re  K a l i u m -  u n d  N a t r i u m g e h a l t  e rn iedr ig t  1,~, 
der  erythrocyt~ire  M a g n e s i u m g e h a l t  j edoch  e r h 6 h t  3 ge- 
funden .  I m  fo lgenden  wird  fiber U n t e r s u c h u n g e n  der  
e ry throcyt~i ren  A n i o n e n k o n z e n t r a t i o n e n  Chlor id  (C1-) u n d  
a n o r g a n i s c h e s  P h o s p h a t  (PO4- - - )  bei P a t i e n t e n ,  die an  
ch ro n i s ch en  r ena l en  Insu f f i z i enzen  l i t ten,  ber ich te t .  

Methoden. C1 : m e r c u r i m e t r i s c h  n a c h  LANG 4. PO 4 - :  
ko lo r ime t r i s ch  n a c h  FISKE u n d  SUBBAROW 5. Das  Vor-  
gehen  bei der  G e w i n n u n g  des  E r y t h r o c y t e n k o n z e n t r a t s  
u n d  die i ibr igen a n a l y t i s c h e n  V e r f a h r e n  e n t s p r a c h e n  den  
frf iher v e r w e n d e t e n  M e t h o d e n  ~,". Bei  den  a n g e g e b e n e n  
e r y t h r o c y t ~ r e n  A n i o n e n w e r t e n  h a n d e l t  es s ich jeweils u m  
die a r i t h m e t i s c h e n  Mit te l  aus  V i e r f a c h b e s t i m m u n g e n .  Die 
au f  G r u n d  y o n  20 V i e r f a c h b e s t i m m u n g e n  m i t  der  z2 -Funk  - 
t i on  e r m i t t e l t e n  G e n a u i g k e i t s g r a d e  (s) b e t r u g e n  ffir die 
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Verhalten der erythrocyt/iren Anionenkonzentrationen C1- und 
PO4-- bei Steigerungen der Rest-N-Konzentration des Serums. 


