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bining t h e m  again, t h e y  could, b u t  no t  wi th  the  same 
in t ens i ty  as when the  undia lysed  ex t r ac t  was used 
(Figure 4). 

(4) Protein precipitation. Pro te in  was p rec ip i ta ted  f rom 
the  p l an t  ex t rac t  using ZnC12; i t  was t h e n  f i l tered and  
used to  de te rmine  its abi l i ty  to  conver t  CCC to CC. The 
ex t r ac t  af ter  pro te in  p rec ip i t a t ion  was no t  able to conver t  

CCC to CC (Figure 4). F r o m  the  numerous  expe r imen t s  
carr ied out, i t  was  observed t h a t :  (a) The conversion Of 
CCC to CC seems to  be a ba lanced  react ion.  (b) Addi t ion  
of to luene  (1 ml / incuba t ion  flask) or ch loramphenico l  
(5 mg / incuba t ion  flask) to  the  ex t r ac t  led to  a smM1 
reduc t ion  in its abi l i ty  to  conve r t  CCC to  CC. 

W h e a t  p l an t  ex t rac t s  con ta in  a sys t em which can con- 
ver t  CCC to CC in vitro.  Tllis s y s t em is af fec ted  by  p H  
and  seems to  be the rmos tab le .  Dialyses showed t h a t  th is  
sys tem has  a t  least  2 componen t s ,  one of t h e m  is precipi-  
t a t e d  wi th  ZnC12 (protein), while  the  o the r  is dialysable;  
only in t he  presence  of both ,  t he  ex t r ac t  can  conver t  CCC 
to CC. This s y s t em migh t  be enzymat i c  (cholinesterase).  
Never theless ,  more  detai led s tudies  are needed.  

Zusammen/assung. E x t r a k t e  aus Weizenpf lanzen  ent-  
ha l t en  ein System,  welches Chlorocholinchlorid zu Cho- 
l inchlor id umwande l t .  Dieses Sys t em wird  durch pH,  
aber  n ich t  durch  die T e m p e r a t u r  beeinf luss t  und ha t  zwei 
K o m p o n e n t e n ;  die erste wird  durch  ZnCI~ gef~tllt, und  
die andere  ist dialysierbar.  

Fig. 4. Effect of different treatments of extract on the degradation 
of CCC. 1, CCC without extract; 2, extract without CCC; 3, extract 
after protein precipitation (ZnC12) +CCC; 4, untreated extract 
+ CCC; 5, dialyses water + CCC; 6, dialysed extract + CCC; 7, di- 
alysed water + dialysed extract + CCC. All components of extract 
used were equal. 

M. M. EL-FouLY and J. JUNG 

Botany Laboratory, National Research Centre, 
Cairo (Dokki, U.A.R.) ,  and 
Agriculture Experimental Station, 
Badische Ani l in-  und Soda/abrik, A .G., 
Ludwigsha/en (W. Germany), 21 November 7968. 

Corre la t ion  B e t w e e n  K~ and K 2 in the  F r a c t i o n a l  Clearance  of B r o m o s u l p h t h a l e i n  in Cattle and 
Sheep  Suffer ing  f r o m  Dif ferent  H e p a t o t o x i c  D i s e a s e s  

Bromsu lph tha le in  (BSP) f rac t ional  clearance proposed  
by  INGELFINGER et al. 1 and  LEWIS 2,3 has been s tudied  
in m a n  1 6, dogT, turkeyS, horseD, 16, sheepn_ls  and  
cat t le  17-22 

A t t e n t i o n  has been d rawn  to  t he  fact  t h a t  the  excre t ion  
p a t t e r n  observed in cat t le  and  sheep differs f rom o ther  
species in which a b iphas ic  p a t t e r n  of excre t ion  is general ly 
observed  in the  normal  animal .  In  the normal  r u m i n a n t  
however  a single s t ra igh t  line is general ly ob ta ined  and  
a b iphasic  p a t t e r n  is suggest ive of liver dys func t ion  21, ~2 

~VIRTZ et  a13 a have  suggested t h a t  the  process  of 
hepa t ic  excret ion of B S P  and  s imilar  p igmen t s  involves 
a dual  mechan i sm;  (a) p r o m p t  removal  of the  p ig men t  
f rom the  blood and i ts  t e m p o r a r y  s torage in the  l iver 
cells and  (b) its gradual  subsequen t  t ransfer  f rom 
these  cells in to  the  lumen of t he  bile canaliculi.  They  
concluded t h a t  the  delay  of t r ans fe r  of ]3SP from the  
hepa t ic  cells into t he  lumen  of the  bile canaliculi  const i-  
tu tes  the  first  man i fe s t a t ion  of i m p a i r m e n t  of the  capac i ty  
of the  l iver for excre t ing  B S P  and  sinfilar substances ,  and  
removal  of dye f rom the  blood is re la t ively  unaffected.  

The values for K 1 (K where  there  is a single phase  
curve) are de te rmined  by  the  mechanism(s)  which control  
up take  of dye  by  the  l iver cell i.e. t he  e l iminat ion  of 
B S P  f rom the  Circulation. Other  s teps  in the  me tabo l i sm 
of B S P ;  conjugation~4, ~5, storage,  and excre t ion  to  t he  
bile 26, can  only affect  the  value of K ,  when  they  are 
unable  to  keep pace wi th  the  up take  of dye. Dur ing  the  
init ial  per iod when  the  la t t e r  sys tems  are no t  s a tu ra t ed  
wi th  /3SP, a un i form ra te  of excre t ion  is observed (K1). 
A s tage is reached when  the  up take  of dye  f rom the  b lood 
is l imi ted  by  the  ra te  a t  which  B S P  can be passed on to  
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Fig. 1. I l lus t ra tes  the re la t ionship  between the first  phase of 
excret ion (K1) of BSP  and the second phase (K2) in ca t t le  in which 
hepatoce l lu lar  damage  was induced.  0 - - 0 ,  yellow-wood poisoning;  
�9169  l a n t a n a  poisoning;  I I -qE ,  chloroform poisoning;  D - - D ,  
t a n b a r k  poisoning. 
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f ic ients  for these  l ines were r -- 0.9135 and  0.9171 respec:  
t ively.  These  cor re la t ion  coeff icients  were b o t h  h igh ly  
s ign i f ican t  ( P  < 0.001). The  s imi la r i ty  b e t w e e n  t he  l ines 
for sheep a n d  ca t t l e  shou ld  be  noted .  I n  fac t  i t  could be  
he ld  t h a t  w i t h  a la rger  n u m b e r  of obse rva t ions  for sheep 
t he  l ines would be iden t ica l  for these  species. 

I t  is a p p a r e n t  f rom these  resu l t s  t h a t  w i t h  all t h e  
disease condi t ions  e x a m i n e d  in b o t h  sheep a n d  cat t le ,  
t he  va lue  of K t  is r e l a t ed  to  t h a t  of K2, t h u s  sugges t ing  
t h a t  in  each  of these  disease cond i t ions  one or more  of 
t h e  func t ions  of s torage,  con juga t i on  or excre t ion  of 
B S P  is i m p o r t a n t  in  l im i t i ng  the  r e m o v a l  of the  dye f rom 
the  c i rcula t ion.  

I t  is i n t e re s t ing  to  p o i n t  ou t  t h a t  K s is a lways  m u c h  
lower t h a n  K 1 and  in fac t  t h a t  a second phase  (Ks) can  
be  associa ted  w i th  va lues  of K~ which  are def in i te ly  
w i t h i n  the  n o r m a l  range.  This  means  of course, t h a t  
va lues  of K s are a more  sens i t ive  t e s t  of l iver  func t ion  
t h a n  those  of K1. F r o m  a p rac t i ca l  po in t  of view, i t  
could  be suggested  t h a t  in  order  to  reduce  the  n u m b e r  
of b lood samples  in rou t ine  B S P  c learances  for cl inical  
purposes ,  per fec t ly  va l id  resu l t s  could be  o b t a i n e d  b y  
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Fig. 2. I l lus t ra tes  the re la t ionship  between the first  
phase of excret ion (K1) of BSP  and the second phase  
(K2) in sheep in which hepa toce l lu la r  dainage was 
induced.  O--O,  chronic copper poisoning;  �9169  
chloroform poisoning. 

t h e  bile. Th i s  can  occur  in t he  n o r m a l  a n i m a l  by  increas ing  
t he  load of B S P  p resen ted  to t he  l iver  (e.g. b y  increased  
hepa t i c  b lood  flow or a h igher  dose r a t e  of B S P  sT--2'j) or 
in a b n o r m a l  an imals ,  b y  reduc ing  t he  eff iciency of one 
or more  of t he  m e c h a n i s m s  invo lved  in the  excre t ion  of 
B S P  af te r  i t  is r e m o v e d  f rom the  c i rcula t ion .  The  l a t t e r  
s i t ua t i on  appea r s  to  h a v e  exis ted  in t he  disease cond i t ion  
'Yel low-wood poisoning '  s tud ied  b y  HUNT and  McCos-  
KER 22. One or more  o~ t he  m e c h a n i s m s  of s torage,  con- 
j u g a t i o n  or exc re t ion  has  l imi ted  the  r em ova l  of B S P  f rom 
the  c i rcu la t ion  ini t ia l ly .  

I f  t he  a s s u m p t i o n  t h a t  the  va lue  of the  f i rs t  phase  of 
t he  excre t ion  cu rve  (K1) is d e t e r m i n e d  to a large e x t e n t  
b y  the  m e c h a n i s m s  invo lved  in t he  second phase  of 
excre t ion  is correct ,  i t  should  be possible  to  es tab l i sh  a 
cor re la t ion  b e t w e e n  Z 1 and  K v I n  order  to  t e s t  t h i s  
a s sumpt ion ,  va lues  of K 1 w e r e  p lo t t ed  aga ins t  K 2 for 
27 ca t t l e  a n d  6 sheep in wh ich  hepa to-ce l lu ia r  d a m a g e  h a d  
been  induced  b y  a v a r i e t y  of toxic  agents .  I n  the  case of 
ca t t l e  t he  82 resul t s  compr i sed  68 yel low-wood (Termi- 
nalia oblongata) poisoning,  8 l a n t a n a  (Lantana camara) 
poisoning,  3 t a n b a r k  (Acacia decurrens) poison ing  a n d  
3 ch lo roform poisoning.  T h e  20 sheep resu l t s  r ep re sen t  
17 chronic  copper  po isoning  and  3 ch loroform poisoning.  
The  l ine of bes t  f i t  for each  of these  plots  was ca lcu la ted  
a n d  for ca t t l e  was shown to be K~ 1.4 K 2 + 0.025 and  
for sheep was K~ 1.6 K~ + 0.030. The  cor re la t ion  coef- 

e s t i m a t i n g  the  f rac t iona l  c learance  of K 2 only. This  could 
be  ach ieved  in ca t t l e  by  col lect ing spec imens  a t  12, 16 
and  20 rain  a f t e r  i n j ec t ion  of B S P  3~ 

Zusammen/assung. E i n  d i r ek t e r  Z u s a m m e n h a n g  zwi- 
schen  der  e r s ten  Phase  (K1) und  der  zwei ten  P h a s e  (K2) 
der  f rak t ione l len  S e n k n n g  des B romsu lph tha l e in sp i ege l s  
h a t  sich a n  von  h e p a t o x i s c h e n  K r a n k h e i t e n  befa l lenen  
K i i h e n  und  Schafen  erwiesen. Es  is t  a n z u n e h m e n ,  dass  
die Ks -Wer t e  empf ind l i che re  Nachweise  der  Leber t / i t ig-  
ke i t  in  diesen Tie ren  aufweisen  als die K1-Werte .  
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