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The use of activated charcoal for treating lantana poisoning was investigated. When 5OOg of activated 
charcoal was given orally with toxic Lantana camara, it protected sheep against intoxication. Administration 
to sheep of 500 g of activated charcoal in 4 1 of electrolyte solution orally 6 days after the onset of lantana 
poisoning and then 4 1 of electrolyte solution the next day, was followed by recovery from the intoxication. 
Mortality was significantly higher in intoxicated sheep given only the electrolyte solution and in untreated 
sheep. Six cows with naturally occurring lantana poisoning were treated with 2-2.5 kg of charcoal in 
20-30 1 of electrolyte solution given by stomach tube and all the animals recovered. It is recommended 
that sheep with lantana poisoning be treated orally with 500 g of activated charcoal in 4 1 of electrolyte 
solution, and that cattle be given 2 kg of charcoal in 20 1 of electrolyte solution. Supportive treatment for 
photosensitization and dehydration may also be required. 

~ ~~ 

INTRODUCTION 

Poisoning by the plant Lantana camara L. is a serious 
hepatotoxic disease of ruminant animals in several tropical 
and subtropical regions of the world. The toxins are triter- 
pene acids, which are absorbed from most parts of the 
digestive tract.' 

I t  appears that after ingestion the toxins are rapidly 
absorbed from the small intestine and pass to the liver in 
the portal blood.'. Intrahepatic cholestasis develops and 
within a few hours there is a sudden decline in rumen 
motility which persists throughout the d i sea~e .~  Rumen 
stasis results in large amounts of toxins being retained in 
the rumen and continuous absorption from this pool of 
toxins maintains the di~ease.~'  However, recovery from the 
disease occurs if the residual toxins are removed from the 
rumen! This can be achieved by performing a rumenotomy 
t o  remove the rumen contents, but this is time-consuming 
and expensive. An alternative t o  physically removing the 
toxins would be t o  bind the toxins to some adsorbent 
material in the rumen so that they would not be absorbed. 

Activated charcoal has been used in the treatment of 
many intoxications. The charcoal is administered orally to 
adsorb the toxins and thus prevent them being absorbed. 
We have investigated the suitability of activated charcoal 
as an adsorbent material for the treatment of lantana 
poisoning in sheep and cattle. 

EXPERIMENTAL 

Merino sheep (35-40 kg) were held in metabolism cages 
and given free access to  food and water. In all experiments, 
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food was withheld for 24 h before dosing with lantana and 
for 24-48 h after. Air-dried lantana leaf was ground to a 
fine powder and administered in aqueous suspension by 
stomach tube. Sheep were monitored for signs of intoxica- 
tion (which include jaundice and inappetance); and plasma 
bilirubin levels were determined daily' to  estimate the 
severity of liver injury. 

In the first experiment, lantana was given to six sheep 
at a dose of 2 g kg-' and another six sheep received lantana 
mixed with 500 g of activated charcoal (Norit A, American 
Norit Co, FL, USA). 

In the second experiment, 26 sheep were given lantana 
at a dose of either 4 g kg-' on 1 day or 3 g kg-' daily for 
2 days. Six days later ten sheep were given 500 g charcoal 
in 4 1  of a multiple electrolyte solution (Trolyte, ICI, 
Australia) orally and eight sheep were given only the 
electrolyte solution. All of these sheep were given another 
3-4 1 of electrolyte solution orally on the following day. 
The multiple electrolyte solution contained the following 
concentrations of active constituents: 15.3% sodium, 22.4% 
potassium, 22.6% chloride, 19.5% bicarbonate, 11.8% 
phosphate. The remaining eight sheep were not treated. 
Differences in survival between the groups of sheep were 
compared using Fisher's exact probability test.8 

Seven cows in various stages of lantana poisoning became 
available for study. The animals had become intoxicated in 
the field and showed typical signs of lantana poisoning 
including jaundice, anorexia and photosensitization (Fig. 1). 
Four cows were treated when first seen with 2-2.5 kg 
charcoal in 20-30 1 electrolyte solution given by stomach 
tube. The clinical course and plasma bilirubin levels were 
monitored following treatment. One animal was not given 
charcoal and two others were monitored for 11 and 16 
days, respectively, and then given charcoal. Antibiotics were 
given t o  animals with severe photosensitization. 
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Figure 1. A cow with lantana poisoning, showing skin damage due 
t o  photosensitisation. 

RESULTS 

The sheep given only lantana in the first experiment devel- 
oped signs of poisoning including anorexia, jaundice and 
elevated plasma bilirubin levels (Fig. 2 ) .  Eventually, all the 
sheep recovered from the intoxication. In contrast, the 
sheep given charcoal with the lantana did not develop signs 
of intoxication and the plasma bilirubin levels did not 
increase (Fig. 2). 

All the sheep in the second experiment developed signs 
of lantana poisoning after dosing with the plant. The 
plasma bilirubin remained elevated throughout the course 
of the disease in most of the untreated sheep (Fig.3) and 
six of the eight sheep died. Treatment with the multiple 
electrolyte solution did not improve the course of the 
disease (Fig. 3) and seven of the eight sheep treated in this 
way died. Adqinistration of charcoal to intoxicated animals 
significantly improved survival and all ten animals recovered 
(P = 0.005). Recovery was characterized by resumption of 
appetite within 2 days, passage of black feces and a progres- 
sive decline in plasma bilirubin (Fig. 3) .  
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Figure 2. Plasma bilirubin levels in six sheep given lantana ( 0 )  and 
six sheep given 500g  activated charcoal w i th  lantana ( m ) .  Values 
are the mean k SEM. 
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Figure3. Plasma bilirvbin levels in sheep given lantana and then 
treated orally on day 6 wi th  500 g activated charcoal (=, 10 sheep) 
or a multiple electrolyte solution (+, 8 sheep). The bilirubin levels 
in eight untreated sheep are also shown (0 ) .  Values are the mean 
t SEM. 
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Figure 4. Plasma bilirubin levels in four cows with lantana poison- 
ing given charcoal orally on day 1 (.), in one cow which was not 
treated (+) and in another animal treated on day 11 (*I. 

The four cows that were treated with charcoal when 
first seen, began eating and passing black feces within 2 
days. The plasma bilirubin levels decreased progressively 
after treatment (Fig.4). The cow which was not given 
charcoal recovered, but slower than the treated animals 
(Fig. 4). One cow which was not treated initially remained 
inappetent and depressed, although the plasma bilirubin 
level decr6ased (Fig. 4). It was given charcoal 11 days after 
initially being seen and it showed improvement within a 
few days and eventually recovered. The plasma b i lhb in  
levels decreased in the third cow which was not treated 
when first seen (Fig. 5). Its appetite improved a little, but 
it then relapsed as the intoxication became more severe. 
It was treated with charcoal 16 days after initially being 
examined and then recovered rapidly (Fig. 5). 
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Figure5. Plasma bilirubin levels in a cow with lantana poisoning 
which was given charcoal orally on day 16. 

~ ~~ 

DISCUSSION 

The administration of activated charcoal together with 
lantana protected sheep from intoxication. A low and non- 
lethai dose of lantana was selected for the first experiment 
to allow assessment of the potential for charcoal to adsorb 
the toxins. Clearly, this occurred and absorption of the 
toxins was inhibited. When charcoal was administered to 
sheep with lantana poisoning, it was effective in treating 
the disease. 

The charcoal was administered in a relatively large 
volume of fluid in an attempt to stimulate rumen motility 
and mix the charcoal with the rumen contents. It has been 

shown previously that an increase in the volume of the 
rumen contents will temporarily increase rumen motility 
in lantana-poisoned sheep? Administration of electrolyte 
solution alone was not effective in treating the disease and 
this is in agreement with the results of a previous study? 

Dehydration and electrolyte imbalances occur in lantana- 
poisoned animals and may contribute to their d e m i ~ e . ~  The 
administration of a large volume of a multiple electrolyte 
solution into the rumen may help to correct these problems, 
in addition to  stimulating rumen motility. 

The results of treating poisoned cattle were less clear-cut 
than those of the experimentally poisoned sheep. This was 
due to the limited number of animals and the difficulty of 
selecting control animals in such a study. Nevertheless, the 
animals treated with charcoal appeared to improve more 
rapidly than the untreated animals. Two of the untreated 
animals were very slow to recover, but seemed to respond 
well when eventually given charcoal. It did seem that 
administration of charcoal enhanced the recovery of the 
lantana-poisoned cattle. 

The activated charcoal was in the form of a powder 
which produces a fine dust when being mixed into a suspen- 
sion. Dust-excluding face masks were worn when handling 
the charcoal to limit the amount inhaled. 

The results of these experiments indicate that admini- 
stration of activated charcoal to animals with lantana 
poisoning is an effective form of treatment. Therapy for 
photosensitive dermatitis and supportive measures for 
dehydration may also be required for naturally occurring 
cases of lantana poisoning. 
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