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a n d  SGOT levels w h i c h  rose s ign i f ican t ly ,  w h e n  c o m p a r e d  
w i t h  t he i r  r e spec t ive  p r e o p e r a t i v e  values ,  t he  fo rmer  on  
t h e  1st, 3rd a n d  5th,  a n d  t h e  l a t t e r  on  t he  1st and  3rd 
p o s t o p e r a t i v e  days,  d id  n o t  differ  s ign i f i can t ly  f rom the  
r e spec t ive  va lues  fol lowing con t ro l  anes thes ia .  I n  t he  
g roup  of p a t i e n t s  a n e s t h e t i z e d  w i t h  m e t h o x y f l u r a n e ,  t h e  
m e a n  S X O  levels,  w h e n  c o m p a r e d  to  t he  p r e o p e r a t i v e  
va lues ,  were s ign i f i can t ly  e l eva t ed  on  t he  1st pos tope ra -  
t i v e  d a y  on ly  (a lmos t  4fold t h e  p r e o p e r a t i v e  value)  b u t  
w h e n  c o m p a r e d  w i t h  t he  respec t ive  va lues  fol lowing con-  
t ro l  anes thes ia ,  no  s ign i f i can t  e l eva t ion  was found  a t  a n y  
t ime.  M e t h o x y f l u r a n e  anes thes i a  d id  n o t  cause  a signifi-  
c a n t  a l t e r a t i o n  in L D H  a n d  SGOT ac t iv i t i e s  w h e n  com-  
p a r e d  to  t he  p r e o p e r a t i v e  value,  a n d  to t he  respec t ive  
con t ro l  group.  
Discussion. W e  h a v e  r e p o r t e d  p rev ious ly  t h a t  surgical  
p rocedures  p e r f o r m e d  on b o d y  p a r t s  o t h e r  t h a n  t he  u p p e r  
a b d o m e n  (bi l iary  t r a c t  a n d  gas t r ic  surgery)  a re  n o t  as- 
soc ia ted  w i t h  a n  increase  in S X O  activity**.  None  of t he  
p a t i e n t s  chosen  for  t he  p r e s e n t  s t u d y  were sub j ec t ed  to  
i n t r a a b d o m i n a l  opera t ions ,  t h u s  increased  S X O  a c t i v i t y  
in  t h e  p a t i e n t s  s tud ied  shou ld  be cons idered  to  ref lect  

l iver  d a m a g e  due  to  t h e  a n e s t h e t i c  agen t s  i n v o l v e d  a n d  
n o t  due  to  t he  surgica l  p rocedures  u n d e r t a k e n .  
Since h a l o t h a n e  a n d  m e t h o x y f l u r a n e  were a d m i n i s t e r e d  
in a d d i t i o n  to  N , O / O ,  mix tu re ,  a n  increase  in s e r u m  en-  
zyme  a c t i v i t y  above  t h a t  caused  b y  N 2 0 / O ,  a d m i n i s t r a -  
t i on  exc lus ive ly  was cons idered  to  i nd i ca t e  l iver  damage .  
Accord ing  to  t he  c h a n g e  in S X O  level,  h a t o t h a n e  b u t  n o t  
m e t h o x y f l u r a n e  was found  to  cause  hepa toce l l u l a r  d a m -  
age. T h e  h a l o t h a n e  h e p a t o t o x i c i t y  was b o t h  p r o m p t  a n d  
t r a n s i e n t .  These  resu l t s  a re  c o m p a t i b l e  w i t h  t hose  of 
severa l  i nves t i ga to r s  who  r epo r t ed  t h a t  h a l o t h a n e  ha s  a 
specific h e p a t o t o x i c  effect  7, ~-n ,  b u t  is i n c o m p a t i b l e  w i t h  
s tud ies  of o the r s  who found  t he  h e p a t o t o x i c  effect  of ha lo-  
t h a n e  to  be  c o m p a r a b l e  w i t h  t h a t  caused  b y  o t h e r  anes-  
t h e t i c  agents ,  such as d i e t h y l  e ther ,  a n d  ch lo roform s, is, 1~, 
or fai led to  d e m o n s t r a t e  a n y  h e p a t o t o x i c  effect  of ha lo-  
t h a n e  a t  al l  1~, 14. The  a d v a n t a g e  of S X O  as a m a r k e r  for  
acu te  hepa toce l l u l a r  d a m a g e  was  aga in  ver i f ied  in  t h e  
p r e s e n t  s tudy ,  in  man .  O u t  of t h e  3 in t r ace l lu la r  enzymes ,  
SXO,  S G O T  a n d  L D H ,  emp loyed  for  t he  d e t e c t i o n  of 
hepa toce l l u l a r  d a m a g e  induced  b y  a n e s t h e t i c  agents ,  on ly  
S X O  was found  to be  s ign i f i can t ly  increased.  
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Summary. P a r t h e n i u m  h y s t e r o p h o r u s  L., w h e n  fed to  buffa lo  bu l l  ca lves  a n d  cross b r e d  bu l l  calves  r e su l t ed  in  acu t e  
t o x i c i t y  lead ing  to dea th .  T he  fo rmer  an ima l s  deve loped  severe  de rma t i t i s .  A u t o p s y  revea led  u lce ra t ion  of a l i m e n t a r y  
t r ac t .  E x t e n s i v e  pa tho log ica l  changes  were no t i ced  in liver,  k i d n e y  a n d  skin.  

P a r t h e n i u m  h y s t e r o p h o r u s  L., a n a t i v e  weed of S o u t h  
a n d  Cen t r a l  Amer ica ,  a cc i den t a l l y  i n t r o d u c e d  in to  Ind ia ,  
is pos ing  a t h r e a t  to  ag r i cu l tu re  in  s o u t h e r n  p a r t s  of t h e  
c o u n t r y  where  i t  h a s  i n v a d e d  food a n d  fodder  c rops  
f ields 4. A l t h o u g h  P a r t h e n i u m  has  been  f o u n d  to  be  
respons ib le  for  al lergic c o n t a c t  d e r m a t i t i s  in  h u m a n s  in 
t he se  p a r t s  4, 5 i t s  t o x i c i t y  to  domes t i c  a n i m a l s  ha s  n o t  
b e e n  inves t iga ted .  Ca t t l e  a n d  buffa loes  graze  occasion-  
al ly,  whi le  goats  graze  more  freely on  t he  weed in areas  
whe re  was t e  l ands  a n d  p a s t u r e  fields are  heav i l y  in fes ted  
w i t h  P a r t h e n i u m .  M a n y  an imals ,  however ,  graze  grass  
in  b e t w e e n  P a r t h e n i u m  in t h e  fields. E v e n  in t h e  l a t t e r  
case, t he  poss ib i l i ty  of some P a r t h e n i u m  be ing  inges ted  
can  n o t  be  ru led  out .  W e  the re fore  s tud ied  t he  t o x i c i t y  
of t h e  weed to  ca t t l e  a n d  buffaloes ,  t he  resu l t s  Of w h i c h  
are  p r e s e n t e d  in t h i s  c o m m u n i c a t i o n .  
9 buf fa lo  bu l l  calves  and  7 cross b r e d  calves  (each 9-12  
m o n t h s  old) we igh ing  a b o u t  80-100 kg  a n d  free of a n y  
e x t e r n a l  a n d  i n t e r n a l  pa r a s i t e s  in  a n  a p p a r e n t l y  h e a l t h y  
s ta te ,  were selected for  t he  s tudy .  Feed ing  chaff  cu t  aer ia l  
p a r t s  of P a r t h e n i u m  h y s t e r o p h o r u s  L., ad  l i b i t u m  in i t i a l ly  
for  48 h was rep laced  w i t h  equa l  q u a n t i t i e s  of P a r t h e n i u m  
a n d  h y b r i d  nap ie r  grass.  Con t ro l  a n i m a l s  t h r o u g h o u t  t he  
e x p e r i m e n t  were fed on  h y b r i d  n a p i e r  grass.  All  t he  ani -  
ma l s  rece ived  300 g of c o n c e n t r a t e  feed m i x t u r e  e v e r y  
day .  
The  a n i m a l s  c o n s u m e d  t h e  weed  w i t h o u t  m u c h  res i s t ance  
b u t  deve loped  d i a r r h e a  w i t h i n  24 h wh ich  subs ided  in 
3 to  4 days.  6 buf fa lo  bu l l  calves  a n d  5 cross b r ed  bu l l  
ca lves  d ied  w i t h i n  8-30  days .  The  cont ro l s  r e m a i n e d  
h e a l t h y  t h r o u g h o u t  t h e  e x p e r i m e n t a l  period.  24 h p r io r  
to  dea th ,  t h e  e x p e r i m e n t a l  an i m a l s  showed  signs of 
exc i t ab i l i t y  a n d  m u s c u l a r  tw i t ch ing .  

The  buffa lo  bu l l  calves  deve loped  i t ch ing  7 days  a f t e r  
feeding P a r t h e n i u m ,  fol lowed b y  t he  a p p e a r a n c e  of 
p a p u l a r  e r y t h e m a t o u s  e rup t i ons  i nvo lv ing  t he  t i p  a n d  
base  of ears,  al l  a long  t he  neck  w h i c h  g radua l ly  e x t e n d e d  
on  e i t he r  side of the  t ho rac i c  region,  dorsa l  aspects  of t he  
a b d o m e n  a n d  t he  lesions e x t e n d i n g  to knee,  hock  jo in t s  
a n d  t he  b r i s k e t  region.  A few p a p u l a e  were no t i ced  on  t h e  
v e n t r a l  sur face  of t he  a b d o m e n .  3 weeks later ,  t h e  af fec ted  
areas  b e c a m e  a lopet ic  a t  neck  and  shou lde r  region.  
D e p i g m e n t a t i o n  in p a t c h e s  was  m a r k e d  in these  areas.  
The  s u r v i v i n g  an ima l s  deve loped  o e d e m a  a r o u n d  eyel ids  
a n d  t h e  facial  muscles .  None  of t he  cross b r ed  bu l l  calves,  
however ,  suffered f rom de rma t i t i s .  
The re  was u l ce ra t ion  on  t h e  muzzle ,  on  a u t o p s y  u l ce ra t ion  
on  d e n t a l  pads ,  d o r s u m  of t h e  tongue ,  t h e  u p p e r  p a l a t e  
e x t e n d i n g  d o w n  to oesophagus  was seen in all  an imals .  
Liver ,  g a s t r o i n t e s t i n a l  t r a c t  a n d  k i d n e y  revea led  m a r k e d  
lesions on  au topsy .  T h e r e  were  a reas  of necros is  w i t h  
severe  conges t ion  in l iver  a n d  ga s t ro in t e s t i na l  t r ac t .  
U lce ra t i on  t h r o u g h o u t  t h e  a b d o m e n  a n d  fundic  reg ion  
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was m a r k e d .  Conges t ion  and  o e d e m a  was also obse rved  in 
t h e  lungs.  The  h i lus  of t he  k i d n e y  h a d  ge la t enous  changes .  
H i s t o p a t h o l o g i c a l  changes  were m a i n l y  p r e d o m i n a n t  in  
t h e  l iver,  k i d n e y  a n d  t he  in te s t ines  in  b o t h  t h e  species. 
I t  va r i ed  f rom mi ld  degene r a t i ve  change  in hepa t i c  
p a r e n c h y m a  to  t h a t  of severe hepa t i c  change  t e n d i n g  
t o w a r d s  necrosis .  K i d n e y  revea led  ex tens ive  h a e m o r r h a g i c  
zones  a t  t h e  t u b u l a r  a reas  w i t h  va r i ed  degrees of regress ive  
changes  compr i s ing  hya l i ne  changes  in t he  t ubu i e s  a n d  t he  
cons t r i c t ed  g lomeru la r  tu f t .  Les ions  in t he  a b o m a s u m  
v a r i e d  f rom s l igh t  eros ion of t he  ep i the l i a l  cells to  t h a t  
of h a e m o r r h a g i c  zones on  m u c o s a  and  submucosa .  
I n t e s t i n e  also showed  severe  conges t ion  and  erosion of 
m u c o u s  m e m b r a n e .  
On  d i s c o n t i n u a t i o n  of P a r t h e n i u m  a f t e r  30 days,  t he  
r e m a i n i n g  an ima l s  w h i c h  were showing  signs of t ox i c i t y  
ga ined  in hea l th .  R e p i g m e n t a t i o n  occur red  a f t e r  3 weeks 
in buffa lo  bu l l  calves  showing  signs of r ecove ry  f rom 
de rma t i t i s .  The  u lce ra t ions  deve loped  on  t he  muzzle  a n d  
l ips of t he  su rv iv ing  cross-bred  bu l l  ca lves  showed m a r k e d  
signs of r egenera t ion .  
I t  is n o t  su rp r i s ing  t he  P a r t h e n i u m  h y s t e r o p h o r u s  L. is 
po i sonous  to  animals .  Some m e m b e r s  of t he  compos i t ae  
f ami ly  to w h i c h  i t  belongs,  are k n o w n  to be  tox ic  w h e n  
e a t e n  b y  l ive-s tock  ~. I nges t i on  of H e l i n i u m  mic rocepha -  

lum,  a weed t h a t  grows in m a n y  p a r t s  of Texas,  USA,  a n d  
Mexico was obse rved  to p roduce  acu te  po i son ing  a n d  
d e a t h  in ca t t le ,  sheep  a n d  goats  7. Toxic  p rope r t i e s  of t h i s  
weed h a v e  been  a t t r i b u t e d  to  he lena l in ,  a s e squ i t e rpene  
l ac tone  8. S imi la r ly  t enu l in ,  t h e  m a j o r  s e squ i t e rpene  
l ac tone  c o n s t i t u e n t  of H e l i n i u m  a m a r u m  was found  to be  
toxic  a n d  was respons ib le  for mi lk  b i t t e r i n g  ~. I t  r e m a i n s  
to  be  i n v e s t i g a t e d  w h e t h e r  t h e  se squ i t e rpene  l ac tone  
p a r t h e n i n  f rom P a r t h e n i u m  h y s t e r o p h o r u s  L., wh ich  
ha s  been  a t t r i b u t e d  to  be  respons ib le  for al lergic c o n t a c t  
d e r m a t i t i s  in  m a n  1~ is respons ib le  for  acu te  i l lness a n d  
d e a t h  in ca t t le .  Unless  e f fec t ive ly  checked,  t h e  aggress ive  
sp read  of P a r t h e n i u m  in I n d i a  m a y  l ikely to pose  con-  
s iderable  d a n g e r  to  l ive-s tock,  p a r t i c u l a r l y  u n d e r  d r o u g h t  
condi t ions .  
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Influence of oral  g lucose  feeding on endotox in  lethal i ty in mice  1 
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Summary. Pro longed  feeding of physio logica l  so lu t ions  of glucose (5%) b y  gavage  d id  n o t  p r o t e c t  aga in s t  e i t he r  endo-  
t o x i n  d e a t h  or l iver  g lycogen dep le t ion  in mice. 

I t  is we l l -known  f rom clinical  a n d  e x p e r i m e n t a l  obse rva -  
t ions  t h a t  one  of t h e  m o s t  cha rac t e r i s t i c  s y m p t o m s  of 
endotox icos i s  is t he  i m b a l a n c e  of c a r b o h y d r a t e  m e t a b o -  
l ism, arid m a n y  e x p e r i m e n t a l  d a t a  sugges t  t h a t  loss of 
c a r b o h y d r a t e  reserves  m a y  be  d i rec t ly  r e l a t ed  to  t he  
s eve r i t y  of endotoxicos i s  a n d  t h u s  inf luence  t h e  su rv iva l  
r a t e s  4, 5. I f  d e a t h  is d i r ec t ly  r e l a t ed  to  e n d o t o x i n - i n d u c e d  
c a r b o h y d r a t e  loss, i t  would  be  logical  to  a s sume  t h a t  
s u r v i v a l  would  be  i m p r o v e d  b y  a d m i n i s t r a t i o n  of glucose. 
Severa l  g roups  of e x p e r i m e n t s  indica te ,  however ,  t h a t  t h e  
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Influence of glucose load on liver carbohydrate levels. Mice were in- 
jected with endotoxin at time 0 and given an oral glucose (O) or 
.water (�9 load at the arrow. Glycogen determination was carried out  
on liver biopsies taken just before tst and 2rid feedings and at the 
indicated times thereafter. All values are an average of 8 separate 
determinations + SE. 

a d m i n i s t r a t i o n  of exogenous  glucose i.v. or i.p., to  mice  
or guinea-pigs ,  m a d e  h y p e r r e a c t i v e  to  e n d o t o x i n  b y  
BCG 4, 5 or  CC146, respect ive ly ,  or d u r i n g  e n d o t o x i n  shock  
in dogs 7, p ro longs  life b u t  ha s  l i t t le  effect  on  t h e  u l t i m a t e  
mor t a l i t y .  F u r t h e r m o r e ,  s ign i f ican t  p r o t e c t i o n  aga ins t  
e n d o t o x i n  t ox i c i t y  is n o t  o b t a i n e d  d u r i n g  a l l oxan - induced  
d iabe tes  in  BCG-sens i t ized  mice, in  sp i te  of t he  fac t  t h a t  
d i abe tes  is assoc ia ted  n o t  on ly  w i t h  h y p e r g l y c e m i a  b u t  
also w i t h  decreased  glucose u t i l i za t ion  a n d  w i t h  increased  
g luconeogenes is  5. 
The  e x p e r i m e n t s  r epo r t ed  be low are d i f fe ren t  f rom earl ier  
s tud ies  a t  l eas t  in  t h r ee  respec ts  : a) s ince t he  phys io logica l  
a n d  pa tho log ica l  r eac t ions  of an ima l s  r ende red  h y p e r -  
r eac t ive  to  e n d o t o x i n  are d i f fe ren t  f rom n o r m a l  an ima l s  
in  m a n y  aspects4,  5, we s tud ied  t h e  effect  of exogenous  
glucose on  e n d o t o x i n  l e t h a l i t y  in  n o r m a l  mice ;  b) glucose 
was a d m i n i s t e r e d  b y  s t o m a c h  t u b e  in t h e  hope  t h a t  i t  
would  r e a c h  t h e  l iver  d i r ec t ly  v ia  t he  p o r t a l  v e n o u s  
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