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Nuc lear  bodies  were occas ional ly  found  w i t h i n  t h e  
nucle i  of some t u m o r  cells. S imi lar  s t r u c t u r e s  h a v e  been  
found  in normal ,  d iseased t issues  and  in t u m o r s  *0-~a. Mor- 
phological ly ,  t he  nuc l ea r  bodies  obse rved  in th i s  s t u d y  
cor respond  to  Type  I a n d  Type  I I  nuc lea r  bodies  classified 
b y  BOUTEILLE et  al. 1~ WZBZR et  al. 14 bel ieve t h a t  t h e  
nuc lea r  b o d y  is a f r e q u e n t  i n t e r n u c l e a r  inc lus ion which  
seems to be  r e l a t ed  to cel lular  h y p e r a c t i v i t y .  This  h y p e r -  
a c t i v i t y  m a y  be  physiological ,  ho rmona l ,  d rug- induced ,  

v i r a l  or t umora l .  T h e  a p p e a r a n c e  of nuc lea r  bodies  in 
W a l k e r  t u m o r  cells is l ikely to be re la ted  to h y p e r -  
ac t iv i ty .  

Cy to f i l amen t s  h a v e  been  obse rved  in m a n y  f ibrogenic  
a n d  non- f ib rogen ic  cells as well  as ep ide rma l  cance r  
cells 1~, ~,. I n  these  obse rva t ions ,  b u n d l e s  of cy to f i l amen t s  
were ahvays  seen close to  t h e  nucleus.  However ,  in t he  
p r e s en t  inves t iga t ion ,  cy to f i l amen t s  were found  to  be 
e i the r  pe r inuc l ea r ly  loca ted  or a t  t h e  pe r iphery .  T h e y  
were also p r e s e n t  in  cy top l a smic  pro jec t ions .  Some 
a u t h o r s  bel ieve t h a t  t h e y  p l ay  a role in cy top la smic  vis- 
cos i ty  or a c t  as a cy toske le ton  ~s, ~7. MALECH an d  L E N T Z  16 
sugges ted  t h a t  the  presence  of cy to f i l amen t s  in m a l i g n a n t  
cells m a y  be cor re la ted  w i t h  t h e  moti le ,  i nvas ive  p roper -  
t ies  of these  cells. T h e  W a l k e r  256 t u m o r  cells do e x h i b i t  
ameobo id  m o v e m e n t  an d  invas iveness  (unpub l i shed  re- 
suits).  T h u s  t h e  a u t h o r  is t e m p t e d  to agree  w i th  MALECII 
an d  LENTZ. 

The  presence  of desmosomes  is usua l ly  r ega rded  as a 
fea tu re  of d i f f e r en t i a t ed  cells. T h e y  h a v e  been  obse rved  in 
several  t ypes  of t u m o r  cells such  as W i l m ' s  t u m o r  ~s a n d  
mouse  s a r c o m a  cells .9. The  presence  of desmosomes  in 
W a l k e r  256 ceils has  n o t  been  r epo r t ed  before. W e  pre-  
v ious ly  d i s coun ted  as a W a l k e r  256 cell, an y  showing  
desmosomes,  b u t  t he re  is c lear  proof  f rom e x a m i n i n g  
solid W a l k e r  256 t u m o r s  t h a t  t h e y  are formed.  

Fig.  7. W a l k e r  256 t u m o r  cells showing  desmosomes  {D) be tween  the  
a d j a c e n t  cell m e m b r a n e s .  Ar row indica tes  t u b u l a r  s t r u c t u r e  wi th in  
the  cy top l a sm.  • 18,900. 
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Summary. Microsurgical  reversa l  of a s egmen t  of r a b b i t  p rox ima l  t u b a l  i s t h m u s  has  been  followed b y  n o r m a l  p r e g n a n c y  
in t he  f i rs t  two an ima l s  to  undergo  the  procedure .  E s t a b l i s h m e n t  of p r e g n a n c y  despi te  rad ica l  modi f ica t ion  of t he  
ov iduc t  furn ishes  t he  o p p o r t u n i t y  to  gain  new ins igh t s  in to  t h e  m e c h a n i s m s  cont ro l l ing  t u b a l  o v u m  t r a n s p o r t  and  
emphas izes  t he  evo lv ing  feas ib i l i ty  a n d  i m p o r t a n c e  of t u b o p l a s t i c  mic rosu rge ry  b o t h  as a research  tool  an d  cl inical  
procedure .  

T r a n s p o r t  of ova  t h r o u g h  t he  ov iduc t  in to  t he  u te rus  is 
a complex,  d i scon t inuous  process  cha rac t e r i zed  b y  a 
pause  of va ry ing ,  species-specific d u r a t i o n  a t  the  a m p u l -  
l a ry - i s thmic  j u n c t i o n  (AIJ)  w i th  or w i t h o u t  a n  a d d i t i o n a l  
pause  a t  the  t u b o - u t e r i n e  j u n c t i o n  (TUJ)  before f inal  
e n t r a n c e  of ova  in to  t he  u te rus  4. In  o rder  to  i nves t i g a t e  
the  hypo thes i s  t h a t  t he  t u b a l  i s t h m u s  a n d  its j u n c t i o n s  
c o n s t i t u t e  the  p r i m a r y  physiologic  m e c h a n i s m  con t ro l l ing  
t u b a l  t r a n s p o r t  and  e n t r a n c e  of ova  in to  the  u terus ,  
microsurg ica l  modi f i ca t ion  of the  r a b b i t  ov iduc t  i s t h m u s  
has  been  employed.  I n  t he  course of p r e l i m i n a r y  inves t i -  

gat ions ,  r eversa l  of a s eg men t  of p r o x i m a l  t u b a l  i s t h m u s  
w i th  end - to -end  r eanas tomos i s  has  been  followed b y  
p r e g n a n c y  desp i te  an  ear l ier  r e p o r t  t h a t  s e g m e n t a l  re-  
versa l  resul t s  in in fer t i l i ty  5. A fu tu re  r epo r t  will e x a m i n e  
t h e  physiologic  consequences  of t u b a l  i s thmic  reversa l  
w i th  p a r t i c u l a r  emphas i s  u p o n  electrophysiologir  con-  
t rac t i l e  a n d  c i l iary  a c t i v i t y  fol lowing comple t ion  of th i s  
p rocedure  in a d d i t i o n a l  subjec ts .  W e  descr ibe here  in  de- 
ta i l  t he  microsurg ica l  t e c h n i q u e  be ing  used and  t h e  re- 
su l t ing  p regnanc ie s  o b t a i n e d  fol lowing our  in i t ia l  i s thmic  
reversa l  procedures .  
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Materials  and methods. The init ial  subjec ts  were virgin 
female New Zealand Whi t e  rabb i t s  weighing 3300 g each. 
Fol lowing i.v. sod ium pen t aba rb i t o l  anesthesia ,  a mid-  
ven t ra l  l a p a r o t o m y  was pe r fo rmed  and the  reproduc t ive  
t r a c t  gen t ly  exter ior ized and examined .  A 1 cm segment  
of p rox imal  i s thmus  wi th  a well def ined !vascular t ree '  
composed  of caudal  b ranches  of the  u te ro-ovar ian  a r t e ry  
and  vein  was selected for reversa l  (see Figure).  Pe r i tubu-  
lar l igatures were placed above and below the  area of 
i s thmus  to  be r e v e r s e d  by  piercing the  mesosa lp inx  and  
m e s o t u b a r i u m  superius,  d rawing  t h rough  a length  of 
elastic cord (0.5 m m  diameter)  and  p inching the  ends to-  
ge ther  suff icient ly t igh t  agains t  the  tube  wi th  bulldog 
c lamps  to occlude the  tuba l  vascu la r  arcade b u t  no t  the  
t uba l  lumen.  

Us ing  Vannas  scissors, the  ov iduc t  was comple te ly  
severed perpendicu la r  to its long axis several  mil l imeters  
inside the  tuba l  l igatures.  The dissect ion was ex t ended  
1.5 cm into  the  mesosalpinx.  A segmen t  of tuba l  i s thmus  
a p p r o x i m a t e l y  1 cm long wi th  an in tac t  pedicle of mesos- 
a lpinx was thus  created.  A small  s t ab  wound  was made  in 
the  u ter ine  horn  and a length  of po lye thy lene  tub ing  (ex- 
t e rna l  d i ame te r  0.60 mm) was in t roduced  in to  the  uter ine  
lumen.  The segment  of i s thmus  was ro t a t ed  180 ~ abou t  
its pedicle and the  cannula  in t roduced  as far as the  AIJ .  
A single 4 0 silk su ture  anchored  the  s t en t  a t  its u ter ine  
insert ion.  T h r o u g h o u t  t he  procedure  the  t u b e  and ad-  
j acen t  t issue was kep t  mois t  wi th  normal  saline. Hemos ta -  
sis of unl iga ted  blood vessels was achieved by  cons t an t  
i r r igat ion wi th  a 1% solut ion of 1:1000 adrenal ine  in 
no rma l  saline. 

Using the  indwell ing po lye thy lene  s t en t  for appos i t ional  
control  and a Zeiss OPMI-6  b inocular  opera t ing  micro- 
scope for visualizat ion,  end- to -end  anas tomos is  was ac- 
compl ished  using 10-0 monof i l amen t  ny lon  su ture  
m o u n t e d  on a 130 #m needle.  5 su tures  were placed a round  
the  pe r ime te r  of the  tube  t h rough  the  serosa and myosal-  
p inx  excluding the  mucosa  6. B o t h  anas tomosis  sites were 
reper i toneal ized and  the  s t en t  removed.  The defects  in 

the  mesosa lp inx  were repai red  wi th  i n t e r rup ted  10-0 
ny lon  sutures.  The cont ra la te ra l  ov iduc t  served as a con- 
trol. The a b d o m e n  was closed in 2 layers and an i.m. in- 
ject ion of penicillin. 1,000,000 uni ts  and  s t r ep tomyc in ,  
100 mg, was adminis te red .  Fol lowing a 2 week recovery  
per iod the  animals  were m a t e d  and  given an i.v. inject ion 
of 100 IU  HCG to insure ovulat ion.  

Results.  The pos tope ra t ive  cou~cse was unremarkable .  
B o t h  animals  r e tu rned  to estrus  and m a t e d  wi thou t  dif- 
ficulty.  15 days  af ter  ma t ing  l a p a r o t o m y  was performed.  
i n  the  f i rs t  r abb i t  there  was to ta l  absence of adhesions 
and  l ack  of pa lpaple  th ickening  a t  e i ther  anas tomosis  site. 
The normal  u te r ine - tuba l -ovar ian  ana tomic  re la t ionship  
was undis tu rbed .  A p a r t  f rom a sl ight  obl i tera t ion of the  
m e s o t u b a r i u m  superius  along the  leng th  of the  reversed 
segment  and the  presence  of sutures,  the  opera ted  oviduct  
was no t  grossly d is t inguishable  f rom its cont ra la te ra l  un- 
opera ted  coun te rpa r t .  Resul ts  ob ta ined  in the  second 
r abb i t  were similar  wi th  the  except ion  of the  presence of 
a single th in  adhes ion  be tween  a loop of small  in tes t ine  
and  the  pedicle of the  reversed segment .  

The ovary  on the  unope ra t ed  side of the  first  r abb i t  
con ta ined  2 corpora  lutea. A single no rma l  size for da t e  
embryo  was located in the  u ter ine  horn  m i d w a y  be tween  
the  T U J  and uter ine  cervix. The ova ry  on the  opera ted  
side conta ined  7 corpora  lutea.  6 normal  size, evenly  
spaced embryos  were p re sen t  in the  u ter ine  horn.  In  t he  
second rabb i t  the  control  ovary  conta ined  6 corpora 
lutea. A single, no rmal  size embryo  was located in the  
dis ta l  por t ion  of the  uter ine  horn.  The ovary  on the  
opera ted  side con ta ined  8 corpora  lutea.  3 normal  size, 
evenly  spaced embryos  were p resen t  in the  uter ine  horn.  

Discussion.  We believe these  to be the  first  r epor ted  
pregnancies  following reversal  of a segment  of the  ovi- 
duct .  Earl ier  a t t e m p t s  by  K u o  and  LIM5 to reverse seg- 
m e n t s  of r abb i t  and  pig oviducts  and obta in  p regnancy  
were unsuccessful.  This led to the  conclusion t h a t  such 
procedures  were incompat ib le  wi th  p r egnancy  due pri- 
mar i ly  to reversal  of ciliary act ion in the  reversed seg- 
m e n t  which p r e v e n t e d  d o w n w ard  passage of ova as well 
as upward  passage of spe rma tozoa  a l though  in fact  the  
d i rec t ion  of the  cil iary bea t  was no t  de te rmined .  In  l ight  
of our  results  it  seems more p robab le  t h a t  failure to ob- 
ta in  p regnancy  s t e m m e d  f rom the  small  calibre of the  
oviducts  and the  ex t reme  diff icul ty  of achieving success- 
ful end- to -end  anas tomosis  w i t h o u t  adequa te  equ ipmen t  - 
l imi ta t ions  acknowledged by  K u o  and Lira. 

More recen t  a t t e m p t s  to inves t iga te  the  role of the  
i s thmus  and its junc t ions  using microsurgical  techniques  
have  iurnished i m p o r t a n t  ins ights  into tuba l  functions.  
DAVID etalT,  have  observed  t h a t  migra t ion  of spermato-  
zoa, fert i l ization,  and  ovum t r a n s p o r t  can occur in the  
r abb i t  following excision of the  T U J .  HUNTER and 
LEOLISES, 9 concluded t h a t  normal  fer t i l izat ion and  

Vascular anatomy of the rabbit proximal oviduct showing the 
location of the transection incisions (broken lines) used to create a 
segment of isthmus supported by a pedicle of mesosalpinx. Note 
that although the tubal vascular arcade is severed, branches of the 
utero-ovarian vessels within the pediele remain intact and continue 
to perfuse the segment. 
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c leavage  of r a b b i t  a n d  pig  ova  can  occur  in t he  absence  of 
t he  i s t h m u s ,  a l t h o u g h  the  inc idence  of po ly spe rmic  fer- 
t i l iza t ion  is increased  fol lowing i s t hmic  resect ion.  The  
e s t a b l i s h m e n t  of p r e g n a n c y  fol lowing p r o x i m a l  i s t h m i c  
reversa l  in t h e  p r e s e n t  r epo r t  f u rn i shes  add i t i ona l  d a t a  

r e g a r d i n g  t h e  ab i l i ty  of the  o v i d u c t  to f unc t i on  desp i te  
rad ica l  a l t e ra t ion .  

The  ava i l ab i l i t y  of a func t iona l ,  mic rosu rg ica l ly  modi -  

fled a n i m a l  o v i d u c t  mode l  m a y  f u r n i s h  va luab le  i n s igh t s  
in to  t u b a l  f unc t i on  wh ich  could  c lear ly  h a v e  clinical re- 
levance.  The  p r e s e n t  ava i l ab i l i t y  of the  ope ra t i ng  micro-  
scope, mic rosurg ica l  i n s t r u m e n t s  a nd  e x t r e m e l y  f ine 
s u t u r e  p lus  t he  g rowing  wi l l ingness  of su rgeons  to em-  
brace  m i c r o s u r g e r y  as a n  accep ted  t e c h n i q u e  will e n h a n c e  
u t i l i za t ion  of m i c r o s u r g e r y  as  a n  i m p o r t  r esea rch  tool  
a nd  clinical  t echn ique .  

T u m o r  P r o m o t i n ~  Const i tuent  of Euphorbia serrata L. Latex 

R. R. UPADHYAY, M. ANSARIN, M. H. ZARINTAN and  P. SHAKUI 

Facul ty  o/ Pharmacy  and Department  o/ Histology, Facul ty  o/ Medicine ,  Azarabadegan Universi ty,  Tabriz  (Dan),  
9 March  7976. 

Summary .  Euphorbia  serrata l a t ex  has  in i t ia l ly  ingeno l -3 -pa lmi ta t e ,  w h ic h  b y  ac t ion  of silica gel is c onve r t e d  to ingenol-  
20-pa lmi ta te .  Th e  fo rmer  is respons ib le  for t he  i r r i t an t  a nd  cocarc inogenic  a c t i v i t y  of the  l a t e x  on m o u s e  ear a nd  on 
mice b a c k  skin.  

Th e  p l a n t s  of E u p h o r b i a c e a e  f ami ly  are k n o w n  to be 
toxic  a n d  poisonous .  T h e y  excude  skin  i r r i t an t  and  in- 
f l a m m a t o r y ,  wh i t e  m i l k y  la tex,  w h e n  the  s t e m s  or leaves  
are c u t  or  b ro k en  1. H u m a n  and  a n i m a l  suf fe r ings  due  to  
t he  acc iden ta l  use  of t hese  p l a n t s  are well d o c m n e n t e d  ~. 
The  i r r i t a n t  la t ices  of these  p l a n t s  h a v e  been  s h o w n  to 
c o n t a i n  es ters  of polycyclic ,  po ly func t i ona l  d i te rpenes ,  
s u c h  as  p h o rb o l  2, ingenol  a and  the i r  va r i ous  de r iva t i ve s  ~, 5, 
wh ich  exh ib i t  cocarc inogenic  a c t i v i t y  on mice  ba c k  
skin3, 6. In  t h e  p r e s e n t  c o m m u n i c a t i o n  we wish  to  r epo r t  
on t h e  i r r i t an t  an d  cocarc inogenic  c o n s t i t u e n t  of t he  l a t ex  
of Euphorbia  serrata. 

Mater ia ls  and methods. T h e l a t e x  of E. serrata was  col- 
lec ted nea r  Tabr i z  in s u m m e r  1975 and  was  s to red  in 
m e t h a n o l .  This  m e t h a n o l i c  l a t ex  p r e p a r a t i o n  was  f i l tered 
and  t h e  res idue  r e m a i n i n g  was  w a s h e d  w i th  ace tone  re- 
pea ted ly ,  t i l l  no  i r r i t a t i on  was  no ted  on mice ear. Com-  
b ined  ace tone  e x t r a c t  on e v a p o r a t i o n  u n d e r  r educed  
p ressu re  gave  a pale  ye l lowish  a m o r p h o u s  mass ,  wh ic h  
was  used  for t h e  s e p a r a t i o n  of i r r i t an t  fac tors  b y  c o l u m n  
a n d  TLC a n d  for biological  assays .  The  i r r i t a t ion  dose 50 
(IDs0) was  d e t e r m i n e d  fol lowing the  s t a n d a r d  m e t h o d  on 

the  ears  of NMRI-miceT.  Cocarc inogenic  a c t i v i t y  was  de- 
t e r m i n e d  u s ing  0.1 #M,  7 ,12-d ime thy l  benz  (a ) -an th racene  
(DMBA) as in i t i a to r  for 2 g roups  of 20 N M R I - m i c e ,  each  
(male, female,  1: 1), in s t a n d a r d  a s s a y  on mice  back  sk in  7. 
One g roup  of 20 mice received on ba c k  sk in  an  ace tone  
e x t r a c t  of E. serrata la tex ,  for 16 weeks,  twice weekly  (32 
dose p) ; a n o t h e r  g roup  of 20 mice  was  p a i n t e d  on ly  w i t h  
0.1/~M, 7, 12 -d ime thy l -be nz (a ) - a n th r a c e ne ,  on back  skin,  
a nd  used  as controls .  Cocarc inogenic  a c t i v i t y  was  ex- 
pressed  as t u m o r  ra te  a nd  ave rage  t u m o r  yield, a t  12 a n d  
16 weeks,  a f t e r  in i t i a t ion  in case of E. serrata la tex.  The  
mice were k e p t  on s t a n d a r d  l a b o r a t o r y  diet  and  were 
g iven  w a t e r  ad l ib i tum.  All t u m o r s  1 m m  in d i a m e t e r  or 
more  were recorded a nd  d i agnosed  h is to logica l ly  (Table). 

Results.  Fra c t i on  ES-1 (1.4 g, 63%, IDs0: > 100 /zg/ 
ear) on f u r t h e r  pur i f i ca t ion  b y  p r e p a r a t i v e  TLC gave  a 
semisol id  mass ,  r e spond ing  pos i t ive ly  for d i te rpenes .  
F r o m  its  phys ica l  d a t a  a nd  i r r i t a t ion  value ,  it  was found  
to be ingeno l -20 -pa lmi t a t e ,  w h ic h  was i so la ted  f rom the  
seed oil of E. lathyris a nd  f rom the  l a t ex  of E. ingens 3. 
P a r e n t  d i t e rpene  ingenol  of th i s  es ter  was  isolated b y  
a lkal ine  hyd ro ly s i s  followed b y  ace ty la t ion ,  as ingenol,  

Irritant and cocarcinogenie activities of the acetone extract of the latex of Euphorbia serrata as compared to that of an acetone extract of 
the latex of Euphorbia ingens, assays on the mouse ear and on the back skin of mice respectively 

Acetone extract Irritant ~ Cocareinogenic activity ~, o 
from the latex of activity 

ID.~ 0 ([zg/ear) SingIedose Tumorrate 
p (~g/ear) (tmnor bear/surv) 

after weeks 

Average tulIlor 
yield (Tumor/surv) 
after weeks 

12 > 12 12 > 1 2  

Histologic diagnoses 
tmnors in treated area 

Total/mice Type of 
iltvestigated tumors in 
histol, total 

E. ingens 0.74 a 5000 0/26 1/22 r 0/26 1/22 * 6/3 1 Fibrosarcoma 
E. serrata 1.5 e 5000 0/17 4/10" 0/17 5/10 g 10/4 Multiple 

squamous cell 
papilloma 

Standard assay: SD ~ -- 1.3 a and 1.3 e; b Standard assay: start, 28 male, felnale (1:1) NMRI mice, initiator: o.1 ~M, 7,12-dimethyl-benz- 
(a)-anthraeene, promotor: p, twice weekly, after 12 and 24 weeks, 24 and 48 applications respectively for E. ingens, E. serrata, start: 20 male, 
female (1:1) NMRI mice, initiator: 0.1 p~M, 7,12-dimethyl-benz-(a)-anthraeene, promotor dose p, twice weekly, after 12 and 16 weeks, and 
24 and 32 applications respectively; c E. ingens experiment was stopped at 48 weeks and E. serrata ended at 16 weeks due to the scarcity 
of the material; ~ 24 weeks; g 16 weeks. 


