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Light Microscopic Examination of the Jejunum after Long-Standing Azathioprine Treatment 

Azath iopr ine  ( Imuran)  is known to  inh ib i t  R N A  and 
D N A  synthesis  in a complex  m a n n e r L  I t  also belongs to  
t he  cy to tox ic  drugs  2. Al though  nausea  and malaise  are  
wel l -known side-effects,  only  v e r y  few inves t iga t ions  of 
the  gas t ro in tes t ina l  t r a c t  h a v e  been done in h u m a n s  3,4. 
W e  have  s tudied  the  effects  of long-s tanding  azathio-  
pr ine  t r e a t m e n t  on the  j e juna l  mucosa.  The  en te rocy te  
is known for its v e r y  high cell t u r n o v e r  and changes in 
the  mi to t i c  a c t i v i t y  of t he  crypt-cel ls  can secondar i ly  
affect  the  morphology  and the  size of the  villi .  

J e juna l  biopsies have  been carr ied out  wi th  the  mul t i -  
purpose  R u b i n  b iopsy tube  a t  the  angle of Tre i tz  in 
2 females and 5 males,  aged f rom 18 to 44 years,  a f ter  
an overnight - fas t .  All of t h e m  had cadaver  k idney  t rans-  
p lan t s  in t he  past .  Only v e r y  re l iable  and wel l  control led  
pa t i en t s  were included in th is  s tudy.  To e l imina te  influence 
of u remia  on the  gas t ro in tes t ina l  t rac t ,  we chose pa t i en t s  
whose  s ta te  of t r ansp lan t  was s table  a t  the  t i m e  of 
b iopsy  (creat inine c learance be tween  35 and 90 ml /min ,  
average  59.3) and whose  t r ansp lan t  has  been done  more  
t h a n  1 year  ago, n a m e l y  58-169 weeks before. The  pa t i en t s  
were t r ea ted  p e r m a n e n t l y  wi th  aza th iopr ine  (average 
dose in last  6 mon ths  before b iopsy 50-150 mg  per  day,  
to ta l  dose va ry ing  f rom 45,370 to 95,125 g) and steroids 
( 7 . 5 - 3 0 m g  prednisone a day,  t o t a l  dose 10,025 to  
34.66 g). The  biopsy specimens were or iented on a fila- 
m e n t  mesh, i m m e d i a t e l y  f ixed in Bouin ' s  solut ion for 1 
to 3 h and then  kep t  in 70% alcohol.  Af te r  f ixa t ion  t h e y  
were embedded  in paraff in  wax.  Serial  sections were  
done paral le l  to the  cut  edge so t h a t  full  th ickness  mucosal  
sect ions were ob ta ined  wi th  ver t ica l ly -or ien ted  vi l l i  
th roughout .  The  sections were s ta ined wi th  H a e m a t o x y l i n  
Eosin,  Alcian Blue,  Argenta f in  and P A S  in t h e  Depa r t -  
m e n t  of Pa thology,  where  t he  sect ions were  also examined  
by  l igh t  microscopy.  I n  3 pa t i en t s  ocu lomicromet r ic  
measuremen t s  of t he  vil l i  were done. The  he igh t  of t he  
v i l l i  was measured  f rom the  junc t ion  of  t he  c r y p t  and  
the  vi l lus  to the  t ip  of  t he  villus. 

Surpr is ingly  enough, the  smal l  bowel  mucosa,  by  l ight  
microscopy,  showed normal  s lender vi l l i  w i th  normal  
cell d i f ferent ia t ion  and normal  vi l lus g land rat io.  In  the  
c rypts  the  g landular  e lements  and the  mi to t i c  a c t i v i t y  
appeared  normal .  There  was no edema  or cel lular  inf i l t ra-  
t ion  of the  l amina  propria.  The  results  of the  oculomicro-  
m e t r y  are  shown in the  Table.  3 measurements  have  
been done for each pa t i en t  and these were all w i th in  
normal  range (320-570 ~m, SHINER and DONIACHS). 

The  fac t  t h a t  no changes could be demons t r a t ed  by  
l ight  microscopy  and ocu lomic rome t ry  raises a n u m b e r  

Results of the measurements of villus height 

2 Villus height 337 ~tm 389 [zm 399 [xm 
6 Villus height 370 ~m 405 tzm 459 ~tm 
7 Villus height 389 [xm 414 ~m 430 ~xm 

of quest ions.  I t  is possible t h a t  our  me thods  were  no t  
sensi t ive enough. E lec t ronmicroscopy ,  h i s tochemis t ry  
and enzyme  studies wil l  be done in the  near  future .  I t  
could also be  t h a t  t he  drug  provokes  ear ly  changes w i t h  
d iminu t ion  of t he  mi to t i c  counts  in the  c ryp t s  as has  
been descr ibed wi th  m e t h o t r e x a t e  6, bu t  t h a t  a f t e r  a 
while the  ep i the l ium adap t s  to the  d rug  and gradua l ly  
shows normal iza t ion  of the  mi to t i c  ac t iv i ty .  Also, the  
aza th iopr ine  metabo l i t e  thioinosinic  acid, which is re- 
sponsible for the  cy to tox ic  effect  1, could be accumula ted  
in o ther  tissues than  the  gas t ro in tes t ina l  t ract .  Un-  
for tuna te ly ,  to da te  no me thod  al lows one to measure  
these metabo l i t e s  in small  t issue pieces. Final ly ,  i t  m a y  
well  be t h a t  in pa t ien ts  who are more sensi t ive to  the  
drug and show signs of side-effects, the  smal l  bowel  
mucosa  does no t  look normal .  Our pat ients ,  however ,  
to le ra ted  the  d rug  v e r y  well  and did no t  show any  side- 
effects. No  signs of bone -mar row depression could  be 
detected.  The  leucocyte  coun t  was be tween  6000 and 
13,000/mm (average 8000) and the  hema toc r i t  be tween  
35 and 50% (40,9). I t  is fo r tuna te  t h a t  immunosuppres -  
sion wi th  aza th iopr ine  occurs a t  doses below those which  
have  toxic  effects  on bone-mar row and in tes t ina l  mucosa.  
W e  do no t  know how m u c h  the  cort icosteroids  could 
account  for the  nega t ive  results, because the  inf luence 
of steroids on the  tu rn -ove r  of the  j e juna l  epi thel ia l  cells 
has  no t  been studied.  

Zusammen]assung. Bei  7 Nieren t ransp lan t ie r ten ,  die 
l~nger als 1 J a h r  mi t  mi t t l e r en  Dosen Imure l  und Predni -  
son behande l t  wurden,  ergaben l ich tmikroskopische  Un-  
t e r suchungen  von  Di inndarmbiops ien  keine Anhal t s -  
p u n k t e  fiir Epithelsch~idigung. 
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Specificity of Antibodies to Arginine-Vasopressin Raised with Succinylated Poly-L-Lysine as Carrier 

Ant ibodies  to  neurohypophys ia l  hormones  were f irs t  
ob ta ined  b y  in jec t ing  rabbi t s  e i ther  w i t h  unmodi f ied  
oxy toc in  1 or  vasopressin ~, Qr wi th  conjuga tes  ob ta ined  
by  coupl ing co-¢Mentty oxy toc in  (OCT) or  lysine-vaso- 
pressin (LVP) to  se rum a lbumin  3-~. 

Branch-cha in  copolymers  of  succinyla ted  poly-L-lysine 
and shor t  pept ides  such as angio tens in  I and I I ' - l °  or  

11 even smal ler  compounds  such as t r i iodo thyron ine  h a v e  
been successfully used to  raise ant ibodies  do t t ed  wi th  
bo th  a h igh  a f f in i ty  and  a grea t  specifici ty.  The  use of 


