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lesions, characterized by necrosis and inflammation of the
lining epithelium, edema and hemorrhage of the submucosa
were also present in the duodenum.

Bromatological analysis of Merremia macrocalyx leaves
demonstrated crude protein (29%), digestibility (89%) and
neutral detergent fiber (27%). Picro-sodium paper test had a
negative reaction, diphenylamine test had a weak blue reaction
for nitrates and samples of M. macrocalyx collected from
Condado and Vicéncia indicated 0.3% nitrate concentrations
in dry matter.

Experimental poisoning by Merremia macrocalyx in cattle

Animals that ingested Merremia macrocalyx developed
clinical signs within 8 to 14 hours after total consumption
and the clinical outcome of the disease lasted from 2 up to
8 days (Table 1).

Poisoning clinical signs varied in severity degree yet all
animals presented apathy, anorexia, restlessness, irritability,
ocular discharges, sialorrhea, dehydration, polyuria and
diarrhea. In addition to these clinical signs, individuals that
consumed 60g/kg of Merremia macrocalyx leaves presented
ruminal motility reduction, mild to moderate tympanism,
and fully recovered within 7-8 days. Those in the 80g/kg
daily dose presented ruminal motility reduction followed
by atony, tympanism, dyspnea, orthopneic posture, muscle
tremors, weakness, sternal recumbency and death within
2 or 3 days (Fig.3A). There was a decrease in methylene blue
reduction activity and ruminal fluid pH was alkaline in all
cattle, reaching values between 7.5-8.0. Density and motility
of protozoa declined progressively only in the most severe
cases of intoxication; the percentage of mortality ranged
from 60% to 80%. No significant changes were observed

Fig.3. (A) Experimentally poisoned cattle presenting apathy and orthopneic posture due to digestive system lesions. (B) Multifocal areas
of hemorrhage are observed in the rumen serosa. (C) Duodenum mucosae presenting erosive lesions. (D) Epithelial necrosis, severe
neutrophilic and lymphocytic inflammatory infiltrate of the duodenal mucosae. HE, obj.10x.
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in experimentally poisoned cattle erythrograms. However,
there was discreet leukocytosis due to neutrophilia and
lymphocytosis. There were no significant changes in the
biochemical parameters analyzed.

The group fed with 80g/kg Merremia macrocalyx leaves
presented similar lesions to those spontaneously poisoned; these
lesions consisted of rumen and reticulum distention with dry
contents and petechial hemorrhages in rumen serosa (Fig.3B).
Abomasum contents were liquid, there was edema of folds
and ulcers with petechial hemorrhages in the mucosa; ulcers
were also observed in duodenal mucosa (Fig.3C). Histological
findings consisted of rumen and reticulum epithelial necrosis
with neutrophils and lymphocytes inflammatory infiltrate, in
addition to edema and hemorrhage. Intestinal villi epithelial
necrosis with lymphocytic and polymorphonuclear cells
inflammatory infiltrate and congestion of the submucosa
vessels were also observed in the small intestine, mainly in
the duodenum (Fig.3D-F).

DISCUSSION

Considering the outbreaks of Merremia macrocalyx poisoning
and its wide distribution in the Forest Zone of Pernambuco,
we can say that this is a toxic plant species of interest for
livestock that causes acute tympanism. Currently, due to
fodder scarcity, ranchers kept cattle confined or tied by
ropes in M. macrocalyx higher concentrations areas for the
cattle to consume it as source of fodder in drought periods
when this plant is found abundantly and remains green for
long periods of time. Therefore, main factors favoring cattle
poisoning were food shortages, good plant palatability and
its presence in poorly managed pasture areas.

Farmers’ reports suggest that sheep are also poisoned
spontaneously, however, in this species, acute bloat outbreaks
have notbeen identified and need to be investigated. In addition,
due to the Merremia macrocalyx occurrence throughout the
Brazilian national territory (Simao-Bianchini et al. 2016,
Ferreira & Miotto 2013), veterinarians from other states
should be vigilant and should include M. macrocalyx poisoning
in the differential diagnosis when outbreaks of tympanism
are observed in cattle.

Poisoning in cattle had subacute to acute clinical progression,
with gas bloating representing the most characteristic
clinical sign of the disease; main lesions consisted of necrosis
and inflammation of the mucosa of the rumen, reticulum,
abomasum and duodenum. The most likely hypothesis for
this poisoning pathogenesis is related to the plant toxins
action that may cause disturbances in the nerve pathways
involved in eructation reflex, since rumen and reticulum
mucosa (which contain mechanoreceptors and voltage
receptors that discriminate gas, foam and liquid) injuries
may disrupt normal reflex which is essential for rumen gas
removal (Forbes 1986, Allen & Mertens 1988, Allen 1996,
Radostitis et al. 2002, Andrews et al. 2008).

Merremia macrocalyx toxins responsible for the lesions in
the digestive tract of cattle are unknown. However, alkaloids,
phenolic compounds and glycolipids are the biologically
active constituents most commonly found in various species
of Convolvulaceae extracts (Meira et al. 2012). In a previous
study with leaves and roots of M. macrocalyx, saponins,
quinones, steroidal triterpenes, polyphenols and tannins were
detected (Bakasso et al. 2008). In other Merremia species,
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such as M. tuberosa, M. peltata, M. dissecta and M. guerichii
toxic alkaloids were also found (Nahrstedt et al. 1989, Jenett-
Siems etal. 2005, Austin 2007). In another study, 18 distinct
types of pyrrolizidine alkaloids were identified in different
Merremia species (Jenett-Siems et al. 2005). For this reason,
the content of alkaloids in M. macrocalyx leaves should be
investigated, since it is known that these nitrogen compounds
have as main function to avoid herbivory and, therefore, may
be related to the pathogenesis of such intoxication in cattle
(Perez et al. 2015).

In Brazil, despite numerous toxic plants of economic
importance, there are few with action on the digestive system
of cattle (Tokarnia et al. 2012). There is only one species of
plant, Trifolium pratense, which causes acute tympanism in
cattle in southern Brazil. In these cases, however, tympanism
is foamy and occurs due to excessive fermentation of soluble
carbohydrates and proteins of high ruminal degradability in
plants (Gava 1990, Dalto et al. 2009). The most important
species that affect the digestive system are Baccharis
coridifolia in the South and Stryphnodendron coriaceum in
the Northeast of Brazil (Rissi et al. 2005, Mello et al. 2010).
The clinical-pathological signs induced by these plants in
cattle are similar to that of M. macrocalyx poisoning and
include lesions characterized by necrosis and inflammation of
the digestive system; without significant alterations in other
organs. There is no treatment for M. macrocalyx poisoning in
cattle, but in spontaneous cases, clinical improvement was
observed after oro-ruminal probe and support therapy to
correct hydroelectrolytic disorders.

CONCLUSION

Merremia macrocalyx is a relevant toxic plant for ruminants that
causes tympanism and lesions in the digestive system of cattle
in the Forest Zone of Pernambuco state, Brazil.
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