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ABSTRACT

Ageratum houstonianum Mill (A. houstonianum) is a widespread, highly invasive, and drought-resistant annual
semi-shrub easily found in the pasture fields. It is called Gandhey Jhar locally. This study was conducted at the
livestock farm of Rampur Campus, Rampur, Chitwan, Nepal, to determine the clinical progression and clinical
parameters in A. houstonianum intoxicated goats to diagnose its toxicosis in small ruminants. Full blossomed 4.
houstonianum was fed ad libitum to six goats until the death of the animals. The time to develop the clinical signs
and symptoms in goats ranged from 22 to 49 days. All the goats exhibited similar symptoms and signs such as
stiffness of the neck, low temperature, respiratory distress, low pulse, anorexia, ruminal atony, general weakness,
and finally, recumbency till death. After the onset of clinical symptoms, the entire clinical course persisted for
10-15 hours, followed by death. Two goats died on the 22nd day, and the rest goats died on 27th, 46th, 48th, and
49th days respectively. Hematologic examination revealed a significant decrease in hemoglobin and an increase
in total WBC count. The serum biochemical values showed substantial alterations in ALT, AST, ALP, GGT,
albumin, direct bilirubin, total bilirubin, glucose, urea nitrogen, and creatinine concentrations. These biochemical
changes suggested hepatic and renal dysfunction. Therefore, clinical signs, hematology, and serum biochemistry
can be of optimal diagnostic value for the A. houstonianum intoxication in goats.
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INTRODUCTION

Ageratum houstonianum Mill is a widespread, highly invasive, and drought-resistant annual semi-
shrub easily found in the pasture fields, water channels, orchards, kitchen gardens, forest margins, highways,
and slopes of the the natural springs and crop fields. Known by various names; Ageratum, Gandhi, Flossflower,
and Blue billygoat weed, this plant tends to become a pest in gardens and pastures (Dhakal, I. P. 1989). It is
cosmopolitan in distribution besides being native to Mexico. In Nepal, it is found to be growing extensively
in the tropics and sub-tropics. The plant belongs to Asteraceae (Edward & Howe, 1999). The plant material
consists of pyrrolizidine alkaloids (PA) (Helmut & Adolfo, 2001). In addition to these, the plant also contains
triterpenes, coumarin, and some unidentified substances (Noa et al., 2004). However, the phytochemical
study of Nepalese A. houstonianum contained lycopsamine like Pyrrolizidine alkaloids and several related
isomers at 0.56 mg/g dry weight (Pal et al., 2009).

A. houstonianum is generally not palatable to the livestock; however, prolonged drought and the
availability of only this plant increase the livestock's probability of grazing on it. It has been considered and
reported as a toxic plant for livestock in and outside the country (Alfonso, 1989). The toxicity of this plant
in livestock has been reported in Cuba, Mexico, and Nepal (Noa et al., 2004 and Pal, 2008). It has also been
reported as a poisonous weed by the farmers of the Chitwan district of Nepal (Dhakal, 1989). From mid-
August to September, buffaloes and goats grazed on 4. houstonianum infested pastureland and were found
dead after 24 to 48 hours of grazing (Pal, 2008). However, there is no single study that reported the clinical
parameters of A. houstonianum toxicosis in goats. Therefore, this study is designed to assess the clinical
progression and clinical parameters (partial hematology and serum biochemistry) in goats intoxicated with 4.
houstonianum Mill to facilitate the diagnostic procedure in small ruminants.
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MATERIALS AND METHODS

Site of the study

The study was conducted at the Livestock Farm of IAAS, Rampur Campus, Rampur, Chitwan,
Nepal, from 19th April 2009 to 6th June 2009. The laboratory analysis was performed at Veterinary Teaching
Hospital, Rampur Campus Rampur, and Bisheswor Prasad Koirala Memorial Cancer Hospital, Bharatpur,
Chitwan, Nepal.

Experiment model
Experimental animals

Six clinically healthy goats aged between 5 to 6 months and weighing between 12-15 kg of both
sexes were purposively selected and maintained at the livestock farm of Rampur Campus, Rampur, Chitwan.
The goats were brought to the farm before a month of an experiment for the environmental acclimatization
and dewormed with Albendazole at 10mg/kg body weight.

Feeding plan of the plant

houstonianum Mill. was collected near the vicinity of Rampur, Chitwan, Nepal, while in the flowering
stage. The whole fresh plant ad libitum was given to all the six goats. Animals did not receive any other food
except water during the entire experiment period.
Clinical pathology: The clinical pathology included clinical signs and symptoms, partial hematology, and
serum biochemistry.

Clinical signs and symptoms

The animals were examined daily for the presence of any clinical symptoms and signs developed by
the goats. The Physiological vitals were also recorded prior to ingestion of A. houstonianum at the weekly
interval following feeding of the plant and after the onset of symptoms.

Collection and analysis of blood

Blood samples were taken before ingestion of A. houstonianum and after the onset of symptoms
following ingestion of A. houstonianum. 10 ml of blood was drawn from the goats by venipuncture via the
jugular vein into sterile blood collecting tubes. 3 ml of whole blood was immediately poured into the tubes
containing Ethylene Diamine Tetra Acetic Acid (EDTA) for the estimation of total White Blood Cell count
(WBC) and Hemoglobin (Hb). EDTA tubes were inverted and rotated gently to mix the blood thoroughly
with the anticoagulant. Estimation of hematological indices was carried out according to (Chauhan, 2006).

Serum separation and Evaluation

The serum was separated using a centrifuge machine. The tube was labeled corresponding to the
goats in the experiment and centrifuged at 1500 rpm for 20 minutes. Separated serum was then collected in
serum collecting vials and analyzed for the Total Protein (TP), Albumin, Alanine Aminotransferase (ALT),
Aspartate Aminotransferase (AST), Alkaline Phosphatase (ALP), Gamma-glutamyl Transpeptidase (GGT)
Total Bilirubin and Direct Bilirubin, Glucose (GLU), Creatinine and Blood Urea Nitrogen (BUN) using
commercial kits of Coral Company in Autoanalysing Spectrophotometer.

Data Analysis

The pre and post-treatment mean values of hematological and biochemical values of experimented
goats were compared using Matched pair Student's test in statistical software Excel -2003. A value of P<0.05
was considered statistically significant.
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Clinical signs and symptoms

RESULTS AND DISCUSSION

The findings demonstrated that the clinical onset, clinical course and death due to 4. houstonianum
intoxication were corresponded to one other. The clinical course, clinical signs and symptoms exhibited by
the experimented goats are presented in Table 1. Clinically all the goats were characterized by anorexia,
general weakness, depression, difficulty to stand, wasting, vomiting, mild bloat, recumbency and stiffness of

neck, hypothermia, low pulse and terminally respiratory distress (abdominal respiration).

Table 1. Onset of clinical signs and clinical course after feeding of 4. houstonianum

Goats Onset of clinical signs (day) Clinical Course (hour) Outcome Death in days
1 22 12 22
2 22 10 22
3 27 15 27
4 46 15 46
5 48 12 48
6 49 12 49

Hematological examination

The hemoglobin values significantly reduced whereas the total white blood cell count was significantly
increased in comparison to nontoxic state of the experimental goats. The pre and post feeding hematological

findings are shown below in the table 2.

Table 2. Comparison of the partial hematological findings (Hemoglobin and total WBC counts)

Hb(g/dl) WBC (x10% ml)
Goats
I C | C
1 99 75 67 115
2 8.1 6.5 5.7 9.4
3 89 6.0 87 115
4 8.2 5 4.5 12.4
5 92 55 87 102
6 9.2 6 9.2 9.5
. 7.2+0.8
Mean differences 8.9+1.06 6.0+0.82* 10.75+0.9%

I= Initial Values, C= Clinical Values, * = Significantly different

Serum biochemistry

There is a significant (P<0.05) difference in total protein, albumin, ALT, AST, ALP, GGT, direct
bilirubin, total bilirubin, BUN, creatinine and glucose values during clinical course compared to the pre

intoxicated values (table 3).
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Findings of this study showed that Ageratum houstonianum is toxic to goats. The result of the
clinical examination showed individual variation in susceptibility to 4.houstonianum (table 1). The findings
of various investigators Cheeke et al., (1985) reported that there is a wide variation among animal species
in their susceptibility to PAs toxicity. These differences among animal species are associated to microsomal
enzyme levels in the liver, and there are many evidences that the greater the microsomal activity greater the
resistance of animal to PA toxicity (Panter and James, 1988).

In this study, the clinical course ran about 18-22 hours with similar and signs in all the goats. We
are partially in agreement with Cheeke (1994) who recorded the deaths within about seven days in acute PA
poisoning due to severe liver damage and clinical signs include jaundice, wasting, a rough hair coat, diarrhea,
prolapsed rectum, dullness and sometime photosensitization. Findings of this study are also similar with the
previous investigators who reported that exposed animals commonly develop signs of hepatic failure several
weeks or months later (Stegelmeier et al., 1996). Affected animals lose condition, and develop icterus; cattle
may also develop photosensitization (Schmitz, 1998).

The partial hematology revealed significant reduction (p<0.05) in white blood cell count. Present
finding is in general agreement with the observation of Baker (1991), Increased level of WBC may support
the claim that many members of the spurge family Euphorbiaceae -an alkaloid and saponin containing are
poisonous and establish the inflammation in hematopoietic system. Similar finding was also observed by
Dow et al., (1997). Adeoye et al., (2004) in Jatropha curcas, (alkaloid and saponin containing plant). This
suggests that the plants containing alkaloids and saponin are capable of reducing hematologic indices so the
A. houstonianum.

The significant reduction of hemoglobin values in this study might be due to hepatic injury. Since
coagulopathies and vascular thrombosis are likely to occur when there is alteration in synthesis of blood
coagulation factors in the liver. Clinical signs of hepatic failure include coagulopathies and hemorrhage due
to decreased production of clotting factors by the liver and possibly increased utilization in inflammatory
processes (Stegelmeier, 1996).

Serum biochemical assay for liver function showed significant increase (P< 0.05) in the concentration
of total protein. The alkaloidal fraction may be accelerating the degradation of liver proteins as well as increase
in amino acids metabolism a situation that could lead to the high elevation of plasma proteins (Imazumi et
al., 1982). Earlier researchers have observed increased concentration of total protein in animals fed with
PA containing plants due to dehydration and fluid deposition in the cavities (Pal, 2008). Stegelmeier (1996)
stated that toxic insult to liver by pyrrolizidine alkaloids might cause disturbances in protein metabolism.

Increased value for total protein in this study might be due to ascites and edema in abdominal cavity,
which more often results after overwhelming injury to liver. In this condition extracellular fluids (transudates)
might have contributed to changes in protein segment.

Significantly low (P<0.05) concentration of albumin in this study confirmed the earlier reports (Ford
et al., 1968, Stegelmeier et al., 1996). One of the clinical laboratory abnormalities commonly seen in PA
toxicosis is hypoproteinemia (Schmitz, 1998). The decreased albumin and globulin fraction resulted in an
increased A/G ration in rats treated with monocrotaline (pyrrolizidine alkaloid) (Dimande, 2007). Decreased
level of albumin supports the hypothesis that most abundant blood plasma protein and is produced in the liver
and forms a large proportion of all plasma protein. Liver injury markedly affects the synthesis of albumin
resulting low concentration of albumin (hypoalbumenia).

ALT and AST demonstrated significant increase in their values (P<0.05) in all goats at their clinical
stage. Present study confirmed the results obtained by (Baker et al., 1991; Stegelmeier, 1996; Stegelmeier
et al., 1999). Significant elevations were observed in serum AST and ALT activities in the buffalo calves
intoxicated with Ageratum houstonianum (Pal, 2008). Similar findings were recorded by Craig et al. (1991)
in rats fed MCT-pyrrolizidine alkaloid, supplementation. These hypotheses suggest, there might be
significant increase in liver enzymes in all species of animals intoxicated with pyrrolizidine alkaloid
containing plants.
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Significant increase in the serum direct bilirubin and total bilirubin confirmed the study of earlier
workers Stegelmeier ef al. (1996). It is hypothesized that following pyrrolizidine alkaloid consumption, iron
from accelerated erythrocyte destruction is initially concentrated in the liver accounting for the dark color of
liver and increased bilirubin. PA containing jatropa curca and phyllanthus amarus caused drastic effect in the
plasma bilirubin indicating a possible damage to the liver (Oluwole, 1997, Dimande A.F, 2007).

Present finding revealed significant hypoglycemia (p<0.05). This is well in accordance with those
previously reported in other species (Stegelmeier et al., 1996). This might be due to decreased hepatic
function. Hypoglycemia may be present in severe cases PA toxicosis (Stegelmeier ef al., 1996).

This study also showed the significant increase in blood urea nitrogen (BUN) concentration (p<0.05)
in all the goats. Imazumi et al, (1982) recorded increased BUN in renal toxicosis caused by plants rich
in PA. The alkaloidal fraction may be accelerating the degradation of liver proteins as well as increase
in amino acid metabolism, a situation that might lead to the high concentration or level of Plasma
urea nitrogen (Luke, 1981).We opined that BUN is not directly associated with liver injury, however, it
indicates the damage in kidneys because BUN is more specific to kidney function. This study also found
significant increase in creatinine concentration (P<0.05) indicating the renal injury which is in general
agreement with the findings of Imazumi et al.,, (1982).

CONCLUSION

Based on the findings, A houstonianum is toxic to goats. The clinical onset of symptoms and signs
developed after 22 to 49 days of the feeding and the clinical episode ranged from 10-15 hours showing the
individual variation in toxicity. The clinical pathology revealed the decreased hemoglobin values, increased
total WBC count and increased serum biochemical parameters related to hepatic and renal functions were
suggestive of hepatic and renal failure due to 4. houstononianum toxicosis. We recommend for further studies
such as necropsies and histopathology to document the exact changes that occur at cellular and tissue level.
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