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P r e l in in a r y  O bservations on Chemical 
o f  Sheep as a le a n s  of Reducing Cr- re a s  s

D efleec in g
C ontam ination

r;* Leach

In tro d u c tio n

The d i f f i c u l t i e s  o f p roducing  meat o f  rood h y g ien ic  s ta n d a rd  and s a t i s f a c to r y  
keep ing  q u a l i ty  from d i r t y  an im als a re  w e ll re co g n ised . In v e s t ig a t io n s  c a r r ie d  
out f o r  A u s tra l ia n  and New Zealand meat e x p o r te rs , quoted by S cara fo n d i (1557), 
showed th a t  about a t h i r d  o f  th e  s u p e r f ic ia l  con tam ination  o c cu rrin g  on ca rca se s  
was d e riv e d  from d i r t  in tro d u ce d  in to  th e  s la u g h te rh a l l  w ith  th e  l iv e  an im al. 
C ontro l o f  t h i s  source o f con tam ination  i s  p a r t i c u l a r ly  d i f f i c u l t  w ith  sh ee r, 
th e  o f te n  d i r t y  f le e c e s  of which r e a d i ly  contam inate  a b a t t o i r  equipment and. 
s lau g h te rm en 's  hands and arm s. " a sh in g  anim als b e fo re  s la u g h te r  can reduce 
th e  w eight o f  con tam ination  in  warm, d ry  c lim a te s , bu t i t  i s  o f  d o u b tfu l v a lue  
in  re g io n s  w ith  h igh  r e l a t i v e  hum idity , as th e  f le e c e  beccr.es sodden and sp read  
of con tam in atio n  a t  s la u g h te r  may even be ex ace rb a ted . ¿h ea rin g  b e fo re  s la u g h te r  
a lso  reduces co n tam in a tio n , but re q u ire s  s k i l l e d  la b o u r and so i s  ex re r.s iv e . 
A tte n tio n  th e re fo re  needs to  be given to  owner means o f com batting  t h i s  problem .

The occu rrence  o f  a lo p e c ia  as a c h a r a c t e r i s t i c  to x ic  e f f e c t  in  th e  c l i n i c a l  
a d m in is tra t io n  o f - c e r t a in  an titu m o u r ag en ts  le d  Homan, Behdzian and Busey (1553) 
to  p o s tu la te  t h a t ,  i f  th e  chem ical compound concerned a c te d  p r im a r i ly  on 
d iv id in g  c e l l ,  h a i r  lo s s  shou ld  most r e a d i ly  be observed in  anim als w ith  
con tinuous h a i r  grow th. They showed th a t  a s in g le  in tra v e n o u s  dose o f 30 to  
40 mg p e r  kg body w eight o f cyclophospham ide, th e  in a c t iv e  " t r a n s p o r t  form" of 
c y to s t a t i c  and a lk y la t in g  ag en ts  of th e  n itro g e n  d u s ta rd  s e r ie s  (P ish b e in  and 
T alk , 19o9), r e s u l te d  in  com plete h a i r  lo s s  in  a  number o f  sp e c ie s , in c lu d in g  
S u ffo lk  sheep . Fo llow ing  up t h i s  f in d in g , D olnic :, L in d ah l, T e r r i l l  and 
Reynolds ('¡>09) s tu d ie d  th e  p o s s ib i l i t y  o f u s in g  cyclophospham ide f o r  d e f le e c in p  
sn e e r , w ith  th e  o b je c t iv e  o f  av o id in g  th e  heavy c o s t o f  sh ea rin g  in  th e  U nited 
S ta te s ,  due to  th e  sh o rtag e  o f s k i l l e d  s h e a re rs  and consequent h igh  wages.
They found th a t  th e  f le e c e  cou ld  be removed m anually about seven days a f t e r  
tre a tm e n t w ith  a s in g le  dose o f  10 to  30 mg of th e  drug t e r  kg body w eigh t, 
fne sheep was l e f t  b a re  and th e y  recommended d e lay in g  removal o f  th e  f ie r c e  
u n t i l  a t  l e a s t  th r e e  weeks a f t e r  d o sin g , so th a t  a  sh o r t new growth rem ained 
to  p ro te c t  th e  sheep when th e  f le e c e  was n u lle d  o f f .

"hen  d e f le e c in g  f o r  h y g ien ic  rea so n s , sheen could  have t h e i r  f le e c e s  
removed im m ediately  b e fo re  s la u g h te r ,  as th e re  would be no need to  a llow  tim e 
to r  th e  new growth, below th e  c o n s t r ic t io n  o f f ib r e  caused by cyclonhoswhamide, 
to  ex tend  above th e  le v e l  o f th e  sk in .

L a te r ia l s  and Uethods
dJdsep. The sheer used  in  th e s e  experim ents were sh ea rin g  ewes and w ethers o f  
V arious c ro s se s  o f  th e  Clun F o re s t ,  C olbred, Devon Lonyvcol, D o rse t, S u ffo lk
E-td o th e r  Downs, I s l e  os ■ranee. ann ano .. erm
-os or 
¿2 /

' i l l  b re e d s , 
in  T r ia l s  1 to  :t  h e ns an we i  • •

■ kg ( . . 7 . 0 9 ) .
" th e ir  mean w eigh t was 65 .5  kg (S .D . 12.

These sisee-" were k e - t  a t  g ra s s , re c e iv in g  a d a i ly  s iv r ie n e n t  of

o f th e  t h i r t y  shee
h ir ty -s e v e n  o ld e r  skeer were d e f ie s  c e l  in  J r :

r>,

At th e  tim e o f 
(see  T able 1 ) was

, \

’-X rrie ta r"  c o n c e n tra te  - e r  head, ‘Them were breu h t  in to  th e •s.
'-G c o n tro ls ,  on th e  evening  b e fo re  d e fle e c in g  one

deceive;
death .

to x ic  doses o f  c y c 1 o r  ho s r  h an id  e were k.ert

a a ra  _
s la u p y te r .  The slee-- 
ne:u,ed u n t i l  s la u g h te r

lb
w it h

or

m-nMi.A lm in is tjre tio n . (a )  d e fle e c in g
Cyclophosphamide was made up in  a 1-9 w/v aqueous 
s o lu t io n  and given as a. drench a t  doses ran  win : 
between 2C and JiC r. ; n e r kg body v.ei' t .

(b ) t o x i c i t y  t r i a l s
A A.f, w/v aqueous s o lu t io n  o f  th e  drug was in je c te d  
subcu tar.ecusly  in to  th e  f la n k s , th e  volume bean 
d iv id e d  between both  s id e s ,  a t  a. cose r a te  of .90 mm 
mer kg bod" w e i r ' t . 1 e i



I a e ro b io lo g y . (a )  c a rc a se  con tam ination
The e n t i r e  in s id e  and o u ts id e  su rfa ce  o f each ca rcase  
v;as in d iv id u a l ly  swabbed. The swabs were th en  th o ro u g h ly  
washed in  m aintenance medium, decim al d i lu t io n s  o f vrhich 
were sown onto p la te s  o f try p to n e  g lucose y e a s t e x tra c t  
ag ar (Oxoid Cl 325), w ith  1 : sodium c h lo r id e , and in cu b a ted  
a t  25°C f o r  fo u r  days. Counts were th en  made and expressed  
as m illio n s  of organism s p e r c a rca se .

(b ) b lood exam ination
Blood was drawn from th e  ju g u la r  v e in , u s in g  a s t e r i l e  
hypodermic sy rin g e  r in s e d  w ith  h ep a rin  s o lu t io n .  2 ml was 
t r a n s f e r r e d  to  a s t e r i l e  U n iv e rsa l c o n ta in e r  h o ld in g  0 .5  ml 
o f  1 sodium c i t r a t e  s o lu t io n .  In  th e  la b o ra to ry  th e  b lood 
was mixed w ith  20 ml d ig e s t  ag ar a t  45°G and p la te d .  P la te s  
were in cu b a ted  a t  37°C f o r  48 h o u rs , b e in g  examined a f t e r  
24 hours and 48 h o u rs .

B io rsy . A s t r i r  o f  f le e c e ,  ru nn ing  from th e  sh o u ld ers  to  th e  rump c e n tre d  on 
th e  mid l in e  o f th e  back end about 8 in .  w ide, was c lo se  c lip p e d . Im m ediately 
b e fo re  sam pling, th e  areawns th ro cu g h ly  c lean ed  w ith  i n d u s t r i a l  s p i r i t .  Biow.sy 
was c a r r ie d  out by th e  h igh  speed punch te c h n ic u e  o f F in d la y  and UcBwan (1 $6C).
A punch of 5 nun in te r n a l  d iam eter produced a cample too  sm all f o r  a c c u ra te  
alignm ent when c u t t in g  s e c t io n s ;  a. punch w ith  an i n te r n a l  d iam e te r o f 10  rim 
was made and t h i s  proved s a t i s f a c to r y .  The r e s u l t in g  wound was packed w ith
0.5 w/w c e n tr ir i .d e  cream, B .P ., and no t ro u b le  was experienced  w ith  in fe c t io n . 
B io rsy  sam ples were a t  once t r a n s f e r r e d  to  10 form ol s a l in e  and su b seq u en tly  
se c tio n e d  a t  5 :- and 10 ;i. b e fo re  s ta in in g  by b lu e  t r i e b r o n e ,  van G iesen or 
h a en a to x y lin  and e o s in .

Blood c e l l  o£untr.j_ , Blood was drawn from th e  ju g u la r  v e in  by hypodermic syring®» 
in to  a" B ijou  b o ttf^ J  c o n ta in in g  E.Ü.T.A. as an a n t ic o g u la n t .  I t  was th ro u g h ly  
n ixed  and d i f f e r e n t i a l  w h ite  c e l l  counts were made in  an au to m atic  c o u n te r .

T issu e  r e s id u e s . The q u a n t i ta t iv e  e s tim a tio n  o f th e  a c t iv e  a lk y la t in g  p roducts 
of" cyclenhosrhar.iide a f t e r  m etabolism  'was undertaken  by th e  te ch n iq u e  o f f r s t e i n ,  
R osen thal and Ess (1955), m od ified  to  a c o lo r im é tr ie  method (Brock and TTohorst, 
1967 ) . T issu e  sam ples were h e ld  a t  -20°C i f  th ey  'were no t to  be examined 
im m ediately .

2y ml h e p a r in ise d  b lood was c e n tr ifu g e d  a t  4 ,000 r .p .m . f o r  25 m inutes and 
1 0 - 1 5  ml plasm a v.ras th en  ta k en  f o r  exam ination : 30g sam ples o f l i v e r ,  k idney , 
abdom inal f a t  and muscle were added to  90 ml o f 0.1 V. po tassium  c h lo r id e  and 
homogenised in  a  "Taring b lo n d e r. 1 ml p e rc h lo r ic  a c id  was th en  added to  1 ml 
o f plasm a, t i s s u e  homogenate, b i l e  o r  u r in e  and b o ile d  f o r  tw en ty  m inu tes, a f tc i  
which th e  pH was a d ju s te d  to  4 .6  w ith  2 ml of 0 .2  U a c e ta te  b u f f e r  (1 .4  v o l .
0.2  1" a c e ta te  b u f f e r  pH 4 .6  end 0.6 v o l .  1 K sodium h y d ro x id e) end 0 .5  ml 58 
4 -  (4 n i t r o b e n s y l ) p y rid in e  was a lso  added. The m ix tu re  was h e ld  in  b o il in g  
w ater f o r  tw enty  m inutes and th en  r u t  in to  cru shed  ic e .  2 ml ace to n e , 5 ml 
e th y l a c e ta te  and 2 ml 1 LI sodium hydroxide were added, th e  m ix tu re  was shaken 
v ig o ro u s ly  tw enty  tim es and c e n tr ifu g e d  a t  2,000 r .p .m . f o r  30 seconds. The 
o p t ic a l  d e n s i ty  o f  th e  o rg an ic  phase was th en  m easured a t  54-0 in  a Unicam SPoOo 
sp e c tro p h o to n e te r .

R e d i s t i l l e d  e th y le n e  d ic h lo r id e  was sometimes used  in  p lace  o f  e th y l „
a c e ta te .  In  th e se  c a se s , th e  m ix ture  was s to o d  in  crushed  ic e  f o r  30 m inutes ar'G 
th en  c e n tr ifu g e d  f o r  5 m inutes a t  2,000 r .p .m . b e fo re  th e  o p t ic a l  d e n s ity  was 
m easured. The e th y len e  c lic h lo rid e  phase must be covered by a la y e r  of 1 V. sod iÜIÎ1 
hydrox ide s o lu t io n  t c  p rev en t ra p id  decay of c o lo u r.

Resu?_ts

D efleec in g  and Carcase Con ta m in a tio n . Table 1 g iv es  d e t a i l s  o f  th e  v a rio u s  
groups o f sheep which have been d e fle e c e d  a f t e r  tre a tm e n t w ith  cyclophosphamide 
in  th e  course  o f  th e se  o b s e rv a tio n s :-
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t r i a l  no t d e f le e c e i  a t f i r s t  a tte m p t.

r - i  4-

- o s t  - 1  r  o a t  m en t  dc;* shown.

V.o c l i n i c a l  s ig n s  of to s s ic ity  were n o ted  a t  t h i s  dose l e v e l .  I f  not 
d e f le e c e i  w ith in  te n  days, some sheep began to  lo s e  t .n e ir  wool sp o n taneously .
As shown in  th e  T ab le , fo u r  t r e a t e d  sheep cou ld  n e t  be d e f le e c e i  m anually a t  
th e  f i r s t  a t te m p t: i t  i s  n e t known w hether t h i s  was due to  in d iV id ’n e l 
id io sy n c ra c y  or to  underd o sin g , due to  s p i l la g e  when d rench ing . Three o f 
th e s e  sheep were s la u g h te re d  a t  once, but th e  fo u r th ,  in  T r ia l  $>, r e s  d e f le e c e i  
s a t i s f a c t o r i l y  on th e  fo llo w in g  day, th i r t e e n  days a f t e r  tre a tm e n t. The 
im r e s s io n  has been pained th a t  sheep w ith  some bla.cn pigment in  t h e i r  wool a re

e a s ilp
Table

d e fle ec e d  t h r n shce- a l l :e v a r i e t i e s ,
2 shows th e  r e s u l t s  of in v e s t ig a t io n s  on c a rca se  con tam ination  w ith

~rcut>s o f  t r e a te d  and c o n tro l  sheep in  th e  f i r s t t r i a l s .

’r i a l ITur.ber o f  sheep To. o f c o n tro l Kean 106 orpa.ni sm TI educti«
Ido. t r e a te d sheer' p e r  c a rca se b a c t .  !

T rea ted C ontro ls
1 6 6 15 .74 3-6.31 573
2 6 sO Hot Lone

6 6 1.66 . 5.95 72
4 4 4 1.03 ' 3 .14 677
5 3 3 4.32 70.47 93; ■

In th e  f ^ r s t  t r i a l  th e t r e a te d  sheep e scaned in to th e  pen ho3.ding th e
c o n tro ls  a f t e r  d e f le e c in g . T h is p robab ly  c-.o  counts f o r  t h e i r  r e l a t i v e l y  h igh  
b a c t e r i a l  le a d  connared w ith  th e  d e f le e c e i  s.-ieep in  th e  o th e r  th r e e  t r i a l s .

neuan ta n sheer in  th e  f i f t h  t r i a l  were d i r t i e r  th an ,’o s t , none o f f : a s e
arc urns was h e a v ily  con tam inated  and tn e  c a rc a se s  from th e  c o n tro ls  gcnera_.w' a id  
a good v is u a l  awpearance when d re sse d . V.'ith groups o f d i r t i e r  sheep, more marker 
re d u c tio n s  in  b a c t e r i a l  coun ts  a f t e r  d e f le e c in g  might h iv e  been ac.sieved.

K r ir  F o l l i c l e  and As c£. f i b r e  Tnsawir.sticr.. 2:1
b e fo re  dosing  w ith  30 mi c y c lo phosphan iie  p e r  hg bod 
and tod  hours a f te rw a rd s . do s ig n i f ic a n t  abnorme.'

c o n tra c t io n . S im ila r  change
c o l le c te d  a t 72 hours e rd  vor
o c c a s io n a l!” no ted  among th e

S ar.^ l 0 s o f  sk in  and wool
cent to  th e  I r. ¡'.fiypf OS of* "t".

;ie s wer e tak en  ::nv
body we_• . h t and 2,
-.ali.t i e s v:e re  obs er'
t r e atme 0- , out th e
.on o f t 0 a. f o l l i c l e
;ic debr i r 

r\OOCJ

. a s0 QWp ■*on  ̂ J-Vc *PC — u . - v- n o p :
n o t ic  n u c le a r  d e b ris

s e c tio n s  o f sam ples a t  two and e ig h t hours a f t e r  
from m a te r ie l  a t  24 h e i r s  showed fo c a l degenerc.tr 
c e l l s  a d ja c e n t to  th e  dermal r i n i l l f . , w ith  pidcnoi

T,"ere r r e s e r .t  in  t :  
sm all amounts o f  rad;

-•erminal c o 'l s  in  th e  1 oo hours sam ple.
’em sheer dosed w ith  30 r.g/kg bed” w eight were 
P’c c l In d u s t r ie s  R esearch A sso c ia tio n . The shin 

sample had been ta k en  a t  s la u g h te r ,  n in e  days a f t e r  tre a tm e n t, and h i s to lo g ic a l  
exam ination  showed t h a t  th e  f o l l i c l e s  had shed t h e i r  f ib r e s  end were row ing 
new ones. The wool, c o l le c te d  from  se v e ra l  sheep, was o f  normal ap rea ran ce  
d id  hand led  s im i la r ly  to  t h a t  o f co n v en tio n a lly  sheared  sheep . f ib r e  s t r e n g th  
was good, th e r e  bein-~ mo evidence o f b reak  in  th e  s t- a - le . and th e  m icroscop ic

'■ ■ icpvi''. v Qn —pr- e m r ~o r zr.e:.
-no '.a] o r  i t ” to  be f u l l v  k e r a t in is e d :  th e
1 mores su rg estec  
le v e l .

th a t

th e  s ta p le , ar.d t:
n • -- qT* Ct a i r . e "

ry  sm all nunh e r of
th e  f e d i i c l e above trie I:e r a t  i  n i  s a t ion

1 0 3



B a c te r io lo g ic a l  Blood Counts and P a th o leg icad _ Ztcacdiiatio n . Ewe hogget 321, 
w eighing 34 kg, was given 90 mg/kg cyclophospham ide. Blood sam ples were 
ta k en  from th e  ju g u la r  v e in  f o r  b a c te r io lo g ic a l  co u n ts  b e fo re  tre a tm e n t and 
f  1, 2, 3. 4, 5 , 6, 7 end 24 hours a fte rw a rd s  j a sample' was a lso  c o l le c te d  
when th e  anim al was b le d  cu t 30 hours a f t e r  dosing .

A f te r  tw e n ty -fo u r  hours in c u b a tio n , s in g le  su rfa c e  c o lo n ie s  were p re se n t 
on th e  p la te s  made w ith  sam ples c o l le c te d  6 and 24 hours a f t e r  tre a tm e n t. A 
few su rfa ce  c o lo n ie s  were -present on p la te s  made from o th e r  sam ples when th ey  
were re-exam ined  a f t e r  f o r ty - e ig h t  hours in c u b a tio n . I t  i s  though t th e se  
organism s had been in tro d u ce d  when th e  p la te s  were in sp e c te d  a f t e r  tw e n ty -fo u r  
hours in c u b a tio n . Blood c o l le c te d  a t  th e  tim e o f  s la u g h te r  was h e a v ily  
con tam inated  w ith  many d i f f e r e n t  ty p e s  o f organism s, p robab ly  d e riv e d  from  th e  
f le e c e  and sk in . These f in d in g s  suggest t h a t  even a h e a v ily  to x ic  dose o f 
cyclophospham ide does no t im p a ir th e  i n t e g r i t y  o f  th e  gut w a ll and so enable 
b a c te r ia  from th e  i n t e s t i n e  to  e n te r  th e  c i r c u la t in g  b le ed .

H is to lo g ic a l  exam ination  o f s e c tio n s  from th e  duodenum, ileum , caecum and 
rectum, ten d ed  to  confirm  t h i s  r e s u l t ,  a s  th e  ep ith e liu m  was i n t a c t .  S ec tio n s  
o f  th e  l i v e r  showed some f a t t y  i n f i l t r a t i o n .  The u ro - g e n i ta l  t r a c t  was 
m arkedly a f f e c te d ;  k idney  g lo m eru li were d is in te g r a t in g  and th e  tu b u le s  sw ollen 
The b la d d e r  w a ll was oedematous and much o f i t s  e p i t h e l i a l  l in in g  was a b se n t.

T o x ic ity . Four sh ee r w ere given 90 mg cyclophospham ide p e r kg body w eigh t.
A ll th e se  sheep showed d e p re ss io n  and i &ApBQiaowiecr r *^  was k i l l e d  tw en ty -fo u r
hours a f t e r  tre a tm e n t, a n o th e r a f t e r  t h i r t y  h o u rs , th e  t h i r d  a t  f o r ty - e ig h t  
hours ana th e  fo u r th  d ied  about .51 hours a f t e r  d o s in g .

On post-m ortem  exam ination , th e  u r in a ry  t r a c t  was in flam ed ; h i s to lo g ic a l  
exam ination  showed th e  k idney  g lcm erule d is in te g r a t in '/ ,  tu b u le s  sw ollen  and th e  
b la d d e r  w a ll oedem atous, w ith  much o f  i t s  l i n in g  a b se n t.

The t o t a l  w h ite  b lood  c e l l  ('7.B.C. ) count f e l l  r a p id ly  a f t e r  a s in g le  dose 
a t  t h i s  l e v e l ,  th e  number o f  lym phocytes in  th e  c i r c u la t in g  b le ed  b e in g  g re a t ly  
reduced , which polym orphonuclear le u c o c y te s  in c re a se d . The r e s u l t s  o b ta in ed  
w ith  sheep 135 (33 .6  kg l i v e  w e ig h t) , w hich was s la u g h te re d  f o r ty - e ig h t  hours 
a f t e r  d osing , wore ty p ic a l .

P r  e - 1 r  e a t m ent
26{t hours p o s t- tre a tm e n t
43 hours p o s t- tre a tm e n t

T o ta l  Y/.3.C. Lymphocytes 
1 1 ,9 0 0  7;973

7 ,400  3 ,034
5 ,540  1 ,994

( a l l  f ig u r e s  p e r cu.

Polymorphs 
2,618 
A 1 A A
3 ,490  

mm)

Sheep dosed w ith  20 to  30 mg cyclophospham ide p e r  kg body w eight showed no 
c l i n i c a l  symptoms o r .gross le s io n s  on p o st mortem. However, some degree o f 
leu co p en ia  developed . T ab le  3 g iv es  th e  mean d a i ly  v a lu es  o b ta in ed  from s ix  
sheep given 25 mg/kg of th e  drug and from s ix  c o n tro ls .

Table 3
P re 

tre a tm e n t

T o ta l  Y7.B.C. 11,930

3
9,480

Dosed Lymphocytes 3,897 6,879
Polymorphs 2,203 2,186

T o ta l 7 .B .C . 11,650 12,360
C on tro ls Lymphocytes 7,339 8,167

Polymorphs 3,317 3,493

Days p o s t- tre a tm e n t

4 5 6 7 OO

7,600 7,560 8,200 8,560 8,200
5,552 5 ,804 6,123 6,177 5,582
1,698 1 ,474 1,717 1,962 2,433

12,500 12,500 12,700 13,200 10,65°
L’,560 8,127 7,765 9,146 7,355
3,281 3,432 3,935 3,113 3,059

T issu e  R esidu e s . Blood sam ples were tak en  im m ediately  b e fo re  tre a tm e n t and a t 
in te r v a l s  t h e r e a f t e r .  Due to  m echanical f a i l u r e  o f  th e  sp ec tro p h o to m ete r, n0 
r e s u l t s  were o b ta in ed  from th e  b lood o f th e  sheep k i l l e d  a t  tw e n ty -fo u r  hours, 
b u t th e  r e s u l t s  from th e  o th e r  th r e e  a re  shown in  T able 4.
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T ab le  4 i 4

Sheep Tunb e r  420 Sheer Tu:aber 133 Sheep hurober 321

T im e(hours) Absorbs nee Abs or'bonce Ah s c r :ance

A ctive T o ta l A ctive T o ta l A ctive T o ta l
A llry la tin g A gents A lk y le t in g Agents A lly l  a t  in g A en ts

r 0.30 1.44 0.09 1.13 0.03 1.12
1 — - - - 0.22 0.78
O
<_ 0 .37 0.94 0.38 0.63 0.40 0.64
3 - - - - O.O? 0.56
/ 0. o1 0 .64 0.52 0.54 a ¿a 0.51
5 — - - - 0.45 0.45
6 — — - - Co 38 0.38
7 — - - - C.26 0.26

24 0 0 0 0 0 0
30 - - - - 0 0
43 - - 0 0 S lau g h te red

Died Slau ght ered

-  wot done

P ost-m crter. san g le s  o f th e  l i v e r ,  k id n ey s , abdominal f a t  and o f th e  s©ni
ter, dino s u e ,  senimenbrar.o sus and lon g issim u s ac-rsi m uscles were co_.loct ea x o r  
exam ination , a s  w e ll a s  specim ens o f  n i l s  and u r in e .  Cyclophosphamide o r i t s  
m e ta b o lite s  -were shorn  t o  be p re se n t on ly  in  th e  l i v e r  o f th e  shec-r ’r i l l e d  
tw e n ty -fo u r  hours a f t e r  d o s in g , b u t t e s t s  on th e  m a te r ia l c o l le c te d  from th e  
sheep k i l l e d  a f t e r  t h i r t y  ana forty-eight hours were a l l  n e g a tiv e .

D iscu ssio n

The r e s u l t s  confirm  t h a t  th e  m a jo rity  o f  sheep can be 6.© fleeced r e a d i ly  
from about e ig h t days a f t e r  tre a tm e n t w ith  20 to  30 mg. cyclophospham ide p e r  1:;.
bod" w eirhl The im p ressio n  has been ra in e d  t h a t  th o se  b reed s  o; re e r  " i t h
some b la ck  pigm ent, e .g .  S u ffo lk s  and t h e i r  c ro s s e s , a re  l e s s  r e a d i ly  d e f le e c e d  
th an  shee’r w ith o u t pigm ented w ool. Chemical d e fle e c in g  im m ediately  b e fo re  
s la u g h te r  r e s u l t s  in  re d u c tio n  o f th e  b a c te r i a l  lo a d  on ca rca se s  from com parative] 
c le a n  sh e e r . An even more s u b s ta n t ia l  re d u c tio n  n ig h t be ach ieved  w ith  sheep 
hav ing  d ir t ,"  f le e c e s .  I f  th e  m anufactu rers  o f th e  drug see ': and oh ra in  
government a r r r o v a i  fox’ ro u tin e  use o f  cyclophospham ide as a d e f le e c in g  a g e n t, 
i t  i s  r ro ro se d  to  o rg a n ise  a la rg e  s c a le  t r i a l ,  in  c o n ju n c tio n  w ith  a commercial 
a b a t t o i r ,  to  e v a lu a te  th e  h y g ien ic  b e n e f i t  o f th e  method under f i e l d  c o n d itio n s .

Changes in  th e  gerr.dnal c e l ls f o l l i c l e  seer, a f t e r -A." w i th
cyclophospham ide cause th e  f ib r e s  to  be shed, b u t f r e s h  growth i s  resumed sh o rt!
a f te rw a rd s . The g u a li ty  o f  th e  s’ 
w ourihan, T e r r i l l  and V 'ilson (1;

:in and c th e  f le e c e  a re  n o t a f f e c te d ,  
s ta t e  th a t  th e  m arketabi l i t -  o f th e  wool m:

~.t- f ie e c e  anti a_.sebe im proved, b o th  by th e  grot 
th e  absence c f  second c u ts .

Doses o f about 5’C rw /hg a re  s e v e re ly  tew ie  (Dolnicw et a l . , I f  a; end 1 '7 ‘ ; 
and have been shorn  h ere  tc  cause a marked leu co p en ia  and gross da: age to  the 
u r in a r "  b la d d e r  in  sh e e r; le s io n s  in  th e  mucosa o f  th e  u r in a ry  b la d d e rs  o f dogs, 
'which had re c e iv e d  re p e a te d  in trav en o u s  doses c f  cyclophospham ide, wore re p o r te a  
by " .h ite  (195. ) and d e ta i le d  d e s c r ip t io n s  c f  th e s e  changes in  dogs end in  r a t s  
were given by P h i l ip s ,  S te rn b e rg , Cronin and T id a l (1961), who s t a t e d  t h a t  b ladde: 
damage cou ld  be p rev en ted  by prom oting a c t iv e  d iu r e s is  muring th e  f i r s t  few re a r s  
£f t e r  in je c t in g  th e  d rug , n e v e r th e le s s ,  even w ith  a $0 mg/kg dose le v e l ,  no 
©vidence was found o f im pairm ent of th e  gut w all and of in v a s io n  o f th e  b leed  
stream  by e n te r ic  organism s. The doses used in  th e  d e f le e c in g  t r i a l  (20 to  30 
• caused no g l i n i c a l  symptoms, a lth o u g h  some re d u c tio n  o f th e  w h ite  b lood
c e l l  count o ccu rred . Toman e t a l  ( 1965) s t a t e  th e  v a lu es  r e tu rn  t c  norm al 
w it a in  seven dag's, b u t th e  r e s u l t s  in  Table 3 show th a t  p ro - tre a tm e n t v a lu es  nr 
Wot been fudlgr recovered  e ig h t dev? a f t e r  d o s in '.
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