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Background & objectivesRecurrent annual outbreaks of acute encephalopathy iliness affecting young
children have been reported for several years in many districts of western Uttar Pradesh (UP). Our earlier
investigations over three consecutive years (2002-2005) proved that these outbreaks were due to a fatal
multi-system disease (hepatomyoencephalopathy syndrome) probably caused by some phytotoxin and not
due to viral encephalitis as believed so far. We conducted a case-control study to investigate the risk, if any,
from various environmental factors and also to identify the putative toxic plant responsible for development

of this syndrome.

Methods Eighteen cases with acute hepatomyoencephalopathy syndrome admitted in 2005 in a secondary
care paediatric hospital of Bijnor district of western UP were included in the study. Three age-matched
controls were selected for each case. A semi-structured questionnaire was developed and applied to all 18
cases and 54 controls. All interviews were conducted within one week of discharge or death of each case.
Quantitative data were analyzed using the relevant established statistical tests.

Results Parents of 8 (44.4%) cases gave a definite history of their children eating bean€afssia occidentalis
weed before falling ill, compared with 3 (5.6% controls), the odds ratio being 12.9 (95% CI 2.6-88.8,
P<0.001). History of pica was the other associated factor with the disease, odds ratio 5.20 (95% CI 1.4-
19.5,P<0.01). No other factor was found significantly associated with the disease.

Interpretation & conclusions Consumption of C. occidentalisbeans probably caused these outbreaks,
described earlier as hepatomyoencephalopathy syndrome. Public education has the potential to prevent
future outbreaks.
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Outbreaks of childhood encephalopathy syndromedetailed clinical description has been published but it
with high case-fatality have become a recurrent annuahad been assumed to be viral encephéitido viral
seasonal feature in Saharanpur and eight other districtagent has been detected in these outbreaks, but
of western Uttar Pradesh (UP) and one adjoining districtChandipura virus aetiology was suggested, based on
of Uttaranchal during the last many yé&rdDespite  studies conducted in another outbreak in central india
several investigations by public health agencies, noThe lack of adequate epidemiological studies has been
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pointed out in both the western UP disease and the Material & Methods
outbreak declared to be Chandipura virus enceplialitis
10, The Chandipura virus aetiology was disputed even
in the central India outbre&k

All children with acute hepatomyoencephalopathy
fulfilling the criteria described earlier, admitted during
the second week of September through December 2005

We investigated children in the outbreaks in Bijnor, were included in this stuély The inclusion criteria were
the district adjacent to Saharanpur in western UP, duringacute onset and rapid progression to unconsciousness
the three consecutive years, 2003-2008e developed in a previously well young child; CSF without
diagnostic clinical criteria and conducted tissue pleocytosis; no malarial parasite on blood smear; and
pathology examination. The pathology in liver, skeletal no plausible clinical diagnosis to explain the dis€ase
muscles and brain had non inflammatory focal necrosis.For every case, we selected three age-matched (+ 1yr)
Therefore, we named it a syndrome of neighbourhood controls, sharing the same house cluster
hepatomyoencephalopathy . Rural children from poorand similar socio-economic conditions. At least one of
socio-economic background were most vulnerable. Athe three controls was a child living in the same
majority (87.3%) of cases occurred in October and household as the case and was designated as ‘contact’
Novembet. The mean age of affected children was 3.78for the purpose of the study.

1.23 yr. The onset was sudden in a previously healthy A semi_structured questionnaire with 59 variables

child, with vomiting, agitation and abnormal 45 appjied to the parents or guardians of the 18 cases

movements, rapidly worsening to UNcoNSCiousNess.;nq 54 controls, in their homes. The variables included
Fever was not common at onset, but it occurred 'ate"questions pertaining to drug history, physical

and was usually mild. The cerebrospinal fluid (CSF) gnyironment, fauna and flora, consumption of ground

was not under pressure and it had no pleocytosis s food habits, play habits, availability of cereal stock
Serym aminotransferases, creatine phoph'oklna.se ang; home, practices of storing and spraying pesticides/
lactic dehydrogenase were markedly raised in theinsecticides, knowledge aboutPamaad (C.
majority. Serum glucose was found low in nearly half occidentaliy and any deleterious effects, history of the
the children. No microorganisms could be |§olated from ¢hild seen playing/handling/eating the pods (beans) of
sera, CSF, throat swab and visceral specimens. Thughe plant, history of the child eating other weedy plants/
all evidences suggested non-infectious pathogéhesis fjts/seedsetc Al interviews were conducted in Hindi,

Of 55 children in the study, 42 died, mostly within 72 h mostly within one week of discharge or death of each
of presentation. Others recovered equally rapidly andcase,” The main respondents were parents/guardians;
did not show any neurological deficit on follow*up occasionally neighbours and friends helped with

During home visits of affected children in 2004, we information about the eating and play habits of the
learned from parents about incidents of young, poorlydeceased children.

supervised children eating certain weedy plants and their  Quantitative data were analyzed using Epi-info 6.
fruits. This information had alerted us to the pOSS|b|I|ty The estimation of risk was made using odds ratio (OR)
of plant poisoning as a possible cause. In the second weeith 95 per cent confidence interval (Cl). Significance

of October 2005, while planning for an epidemiological of association between the variables was determined by
study, we came across a local newspaper report orthj Squire and Fisher Exact tests.

children dying after consuming a weed, in Khekra village,
Baghpat district, western UP. Durifitamadan(month

of fasting), 8 young children of Muslim families ate a  All children belonged to rural or semi-rural areas
weed, locally known ag*amaad fell sick with vomiting  and low socio-economic background. The mean ages
and altered sensorium and two died within 24 h. Our staffof the cases and controls were 41.72 + 17.61 and 47.96
visited the households of these children, collected sampleg 10.89 months, respectively.

of the weed and got them identifiedZassia occidentalis
(Synonyms: Coffee senna, Coffee weedknna
occidentali$. We carried out a community based case-
control study to find out the risk, if any from various
environmental factors including the coffee weed and to
identify the toxic plant responsible for development of No sibling or contact of case had any illness affecting
this syndrome. brain functions. However, in one instance, a cousin of

Results

Most parents were labourers working in the field or
small-scale vegetable growers. The socio-demographic
characteristics of cases and controls were similar (Table
1), none of the differences being statistically significant.
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one case who visited the family had an identical illnessno significant difference between the cases and the
and had died. Parents of that child could not becontrolsinterms of consumption of old groundnuts (that
contacted. None of the cases had illness requiringcould have acted as source of aflatoxin) or water
medical attention during the 2 wk recall period prior to chestnuts (on which insecticide was likely to have been
the episode of hepatomyoencephelopathy. Howeversprayed) (Table ).

three controls had short fever during a similar time
interval, one of whom had taken some medicine from a
local practitioner. Only four control households had

some ‘allopathic’ (modern) or “ayurvedic’ (herbal) - (rape 11). There was no significant difference in their
medicines kept at home. Neither case nor control hadypjity to recognize the plant or their low risk perception
used aspirin during the two-week recall period. Thirteen rg|ated to it. They considered it to be an insignificant
cases (72.2%) had received some treatment for the acuigyrmless weed that was not even eaten by animals.
illness from local practitioners, before bringing to the \while none of the parents of cases perceived
hospital. C. occidentalisas a poisonous plant, only 3(5.6%)
The residences of cases were scattered in an area GRrents of controls reported that they had some idea
over around 1800 square kilometers. All houses had@Pout the possible harmful effects of the plant. Some of
poor sanitary conditions and open drains. The habitatdn® families were found using the dried plant along with
were surrounded by agricultural cultivatiofisere was IS Pods for fuel. Many parents knew that their children

no significant difference among the cases and controléjhsed tr? [c)jlay with rt]hls podr? ofd'?_he plantl. A majo_rirt]y (r)]f
in terms of environmental conditions such as house!"€M had seen children handling or playing with the

dampness and water logging around the house, proximit)lOlant and the pods (Table II).

to domestic animals and abundance of mosquitoes and The parents of 8 (44.4%) cases gave a definite history
rats. No household kept pigs. There was very little useof their child having eateddfamaadieans before the onset
and no storage of pesticides in the study or controlof disease. Some of the parents could verify this on their
households (Table I). A majority of respondents own while others confirmed it with the help of children
occasionally ate poultry, mutton and fish, but not pork. of friends/relatives/neighbours. However, the exact
Most of them ate green leafy vegetables that were growmumber of pods or amount of the beans consumed by
in the neighbouring fields. None of these factors showedthem could not be ascertained. Three (5.6%) controls were
any significant difference in the two groups. There was also reported to have consumed the beans reportedly in a

Pamaad(C. occidentali} was found to grow in
abundance in the vicinity of houses of both cases and
controls. A majority of parents recognized the plant

Table I. Baseline comparison of cases and controls

Parameter Cases Controls

(n=18) (n=54)
Demographical & environmental N (%) N (%)
Male 9 (50) 29 (54)
Hindu 7 (39) 27 (50)
Thatched hut 9 (50) 23 (43)
Dampness in house 7 (39) 18 (33)
Water logging in close vicinity 10 (56) 23 (43)
Proximity with animals 15 (83) 44 (81)
Death of any animals in recent past 0 0) 0 (0)
Abundance of rats & mosquitoes 17 (94) 49 (91)
Pesticides available in house 0 0) 1 2)
History of insecticide spray 1 (6) 4 @)
Dietary history
Non vegetarian 11 (61) 40 (74)
History of consuming green leafy vegetables 14 (78) a7 (87)
History of consuming ‘Bagad’ 12 (67) 46 (85)
History of consuming groundnuts stored for long duration 5 (28) 12 (22)
History of consuming water chestnuts 11 (61) 43 (80)
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Table Il. Distribution of potential risk factors pertaining@ occidentaliplant for hepatomyoencephalopathy in cases and controls

Potential risk factors Cases Controls Statistical analysis
(N =18) (N = 54)
N (%) N (%)
Cassiaplant found in close 17 (94.4) 45 (83.3) P=0.24
vicinity of house Odds Ratio = 3.36
95% CI: 0.41-157.65
Family members recognized the plant 15 (83.3) 38 (70.4) P=0.28

Odds Ratio = 2.09
95% CI: 0.49 - 12.77

The child was seen touching or playing 12 (66.7) 32 (59.3) P =0.78

with Cassia pods Odds Ratio = 1.32
95% CI: 0.45 - 4.22

The child ateCassiapods (beans) 8 (44.4) 3 (5.6) P <0.001

very recently Odds Ratio = 12.89
95% CI: 2.56 - 88.77

The child had history of pica 12 (66.7) 15 (27.8) P <0.01

Odds Ratio = 5.20
95% ClI: 1.44 - 19.54

very small quantity. The history of consumption of cassia ~ The weed was identified by expert botanists as
beans had a strong statistical association with the diseagg. occidentaligSynonyms: Coffee senna, Coffee weed,
(P<0.001). The children who had consumed cassia beanSenna occidentaljs(Fig.). It is a leguminous plant
showed 12.9 times higher risk of developing (family: Fabaceaesage GenusCassia Species:
hepatomyoencephelopathy as compared to those whoccidentali$ found ubiquitously in Asia and Europe as
were reported not to have eaten them. aweed among various crépdt is an opportunist annual

- L . . herb that grows along roadsides, fence lines and over
There was a statistically significant difference in heaps of waste materélin India, the weed is widely

the history of pica among the cases and the controls .
(P< 0.01).y OV(_I; 66 per c?ant cases and 27.8 per cenp revalent (known locally #2amaad, KasongliPamaad

control had pica. Children with pica were at 5.20 fold 's a misnomer, the name of a similar-looking weed,

- - . . Cassia obtusifoliawhich is found much less frequently
higher risk of developing hepatomyoencephelopathy in . . : .
comparison to controls. Of the 11 children who had ar(])?/\;zsgrm:/nvﬁgiyt?ésﬁiz? fﬁgooﬁgdcgllrﬁahli{rrlfgzg\?v?.s
consumed cassia, 9 had pica (Table II). § peop

actuallyC. occidentalislts leaves and roots are used in
Discussion some herbal remedies, but its pods or beans are usually
avoided. Rarely local people boil the leaves and use them
as vegetable. The flowering time Gf occidentalisn

his part of India is after the heavy monsoon rains (after

The findings of this study strongly suggested that
consumption ofC. occidentalisoeans was responsible
for the disease. Children who had the disease, ha ) )
significant association with the history of eating the ipf[eﬂbeiki' The frglts Cl’f the planthare tth”;l poc:ﬁ_, T(at’ d
beans of cassia. On the contrary, children who had eithe?' INChes long and pale green when tender, thick an

not eaten the beans or had eaten only small quantitiega.1rk green when mature. _The beans are green, soft and
jﬁlcy (Fig.) The poding time is from September to

of it, did not develop the disease. We suspect tha bel15 Erom D b ds. the pods start

children would eat the beans out of sight of parents an , ovembe b. rom becem erdo?r:/vag s, the Po ds N ?r

a negative history was less reliable than a positive onedgr%rge\/’ 5 ecome brown and the beans (seeds) turn
The age group, epidemiological profile and outcome ' N -

of cases in our series were very similar to those of We_ found_ ho definitive study on_human toxicity of

children in the study reported by Medaal>on C. occidentalis However, the plant is known to cause

poisoning due to consumption of unripe ackee fruit poisoning in_different animal species. All_ parts of

leading to acute encephalopathy syndrome in Burkinothe plfar)t are toxic b_utd|_fferent parts have d!fferent levels
Faso. of toxicity. Most poisoning occurs when animals eat the
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lesions of toxicity also vary in different animal species.
For example, horses may not exhibit the signs of muscle
degeneration seen in cattle. They succumb to liver
degeneratiof. In most species liver and muscle
enzymes are markedly raised and histopathology shows
features of microscopic myodegeneration and moderate
centrilobular necrosis and fatty degeneration in 1#&8r

The natural cycle o€. occidentalisexplains the
strong seasonality of the disease, which occurs during
September through December, with most cases
occurring in October and Novembeihe tender beans
are not unpalatable and tastes like raw edible beans.
They do look attractive and form popular play objects
among young (2-8 yr old) children. As part of their
game, they pretend to cook and serve these beans in the
play marriages of their dolls . While most children used
to throw them away, some seem to eat the beans. Lack
of parental supervision, children left to themselves, easy
access to the plant, the plentiful availability, hunger and
similarity to other green vegetables seem to be the
reasons why children in this part of the country eat the
plant. Another possible reason may be pica which had a
strong association with the cases. Basawraf® had
also found pica behaviour as a risk factor in acute
poisoning in young children.

Fig. C. occidentalis planalong with flowers and pods. Th_e'fe are only Scant_y reports On_ aCtuaI_OCC_u”ence
of toxicity by consumption oC. occidentalisfruits

pods and beaffs®. C. occidentalisbeans fed to cattle  (beans) in humans in literature. According to one report
at 0.5 per cent of their body weight are known to induceprolonged ingestion of a health drink by an adult made
severe muscle degeneratibrHowever, according to  from senna extracOassia acutifolijiresulted in severe
one report, even a dose of ground beans as small as 0.0tepatotoxicity®. Another reference mentions, “In
per cent of body weight was able to produce toxicity in human, ingestion o€.occidentaliscan cause severe
26 calve®. High doses of the plant induce liver purging. Whereas this may produce great discomfort and
degeneration and death before myodegeneration hapain in adults, the result in a child can be deathfence,
time to develofy: 2 Appearance of the illness and while consumption of few pods might not have any ill
duration are inversely proportional to the dose, but noteffect in an adult or older child, it can prove fatal for a
directly related to cumulated total déseThe toxic  young child.

principles have not been clearly establighedarious . . - .
- : L . . Our histopathological findings had pointed toward
anthraquinones and their derivatives, emodin egCOS|desa phytotoxin as the possible cause of the dideag

toxalbumins and other alkaloids are the few compounds LT | 20y the i
blamed for the cassia toxicity?® The toxic effects are c_haracterlstlc histopatho ogy, especially the liver
on skeletal muscles, liver, kidney and h&afthe acute histology resembled that of toxicity caused by plants

liver and muscle degeneration can be rapidly fatal inIIke Senemospp,Crotala_rla SPp. "?“?d?'e"o”op'.“m
most animaf: groups of weeds producing pyrrolizidine alkaloid or a

known hepatotoxic agetit The seeds oSenecio
The clinical signs in animals wit@. occidentalis  vulgarisplant containing pyrrolizidine alkaloids are used
toxicity include lethargy, recumbancy, jerky respiration, to adulterate certain cereals includiagad- a cheap
tremors, diarrhoea, ataxia, hyperpnea, andstaple diet of rural population, which is extracted from
incoordinatio®? Death may occur within 24 h after inferior quality of rice. We did not find any evidence of
signs of acute illness and is almost inevitable in animalsaccidental or deliberate consumption of these plants or
that become recumbéhtThe signs, symptoms and the their seeds by the local people or children. Apart from
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strong history of consumption of bean€obccidentalis
fruits, no other significant association with any other
toxic plant could be found. 3.

The histopathological and biochemical changes in
liver and muscle in animals that died due to
C. occidentaligpoisoning resemble the features seen in
our case$? Further, animal studies performed on¥ats
and chicken®3! that were fed a ration contaminated
with C. occidentaliseeds at different doses had shown
histopathological changes similar to our
histopathological findings on muscle, liver and brain 5.
biopsiest.

Since there are hundreds of different anthraquinoneg,
derivatives and other alkaloids @ occidentalis and
no single principal toxin is known, it was not possible 7.
for us to perform toxicology studies on cases and
controls in this study. We need to carry out further s.
toxicological studies to document chemical evidence of
our conclusion that the children died GRassia 9.
poisoning.

. - 10.
In conclusion, our study showed a significant

association ofC. occidentalispoisoning with

hepatomyoencephalopathy in young children in westerni1.

UP. Inthe absence of any other possible causative agent,
and in view of the histopathology evidence negating
infectious aetiology but agreeing with toxic necrosis,

we propose it as the probable cause of the outbreak-liké?

clustering of cases during tlkassiapoding season. We
believe that intensive educational campaigns to make

people aware of this risk and environmental measures 3.

to reduce the weed density may prevent future outbreaks.
Acknowledgment

Authors thank Dr Sarvesh Kumar, Joint-Director, Forest
Research Institute, Dehradun (Uttarakhand) for helping in
identifying the weed and providing detailed literature @assia
occidentalis The help provided by Dr Ajay Kalra, Associate Professor
of Pediatrics, S.N. Medical College, Agra (U.P.) in carrying out
epidemiological studies and providing literature on the poisonous

weeds, and Shri Pushpendra Kumar, Mangla Hospital, Bijnor (U.P.)16.

in conducting community based studies and collection of data is
acknowledged.

References

1. Vashishtha VM. A brief profile of an epidemic of acute 18-

encephalopathy in Western Uttar Pradéstian Pediatr2003;
40: 920-2.

2. National Institute of Communicable Diseases. Investigation
report on encephalitis deaths in Saharanpur and Mujaffanagar
districts, Uttar Pradesh. Executive Summary. Available at:

14.

15.

17.

19.

761

http://www.nicd.org/InvestReports/ 2002.08known.asp
(Accessed on January 25, 2006).

Annual Report on Communicable diseases, 2003-04 New Delhi:
Indian Council of Medical Research. Report on Saharanpur
Outbreak Encephalitis, Epidemic Investigations, Uttar Pradesh
p.41-42. Available ahttp:// www.icmr.nic.infannual/hqds2004/
communicable.pdf(Accessed on January 25, 2006).

Rao BL, Basu A, Wairagkar NS, Gore MM, Arankalle VA,
Thakare JPet al. A large outbreak of acute encephalitis with
high fatality in children in Andhra Pradesh, India, in 2003,
associated with Chandipura virusancet2004; 364 :
869-74.

Kumar S. Inadequate research facilities fail to tackle mystery
diseaseBMJ 2003;326:12 (Available athttp:// bmj.com/cgi/
full/326/7379(Accessed on February 15, 2006).

Vashishtha VM. Mystery behind mysterious disease: far
from unraveledindian Pediatr2004;41 : 204-5.

Vashishtha VM. Travails of demystifying a mysterious disease
in India. Indian Pediatr2004;41 : 403-4.

John TJ. Outbreaks of killer brain disease in children: mystery
or missed diagnosidfdian Pediatr2003;40 : 863-9.

Balraj V. Investigation of outbreaks in India. How good are we
at it? Indian Pediatr2003;40 : 933-8.

Rao PN, Kumar PA, Rao TA, Prasad YA, Rao CJ, Rajyam PL,
et al Role of Chandipura virus in an “epidemic brain attack”
in Andhra Pradesh, Indid.Pediatr NeuroR004;2 : 131-43.

Vashishtha VM, Nayak NC, John TJ, Kumar A. Recurrent
annual outbreaks of a hepato-myo-encephalopathy syndrome
in children in western Uttar Pradesh, Indiadian J Med Res
2007;125: 523-33.

Meda HA, Diallo B, Buchet JP, Lison D, Barennes H,
Ouangre Aget al. Epidemic of fatal encephalopathy in preschool
children in Burkina Faso and consumption of unripe ackee
(Blighia sapida fruit. Lancet1999;353: 536-40.

Poisonous plantszassia occidentalisAvailable at:http://
www.ces.ncsu.edu/depts/hort/consumer/poison/Cassioc.htm
(Accessed on November 10, 2005).

Coffee sennaCassia occidentalisPlants Affecting the
Musculoskeletal System. Available dtttp://www.ivis.org/
special_books/Knight/chap9/chapter_frm.asp?LA=1#Senna
(Accessed on November 10, 2005).

Oudhia P. Majo€assiaspecies of Chhattisgarh, India : Natural
Occurrence, Traditional Medicinal Knowledge and Trade.
Available at:http://www.botanical.com/site/ column_poudhia/
108_cassia.htm{Accessed on November 10, 2005).

Suliman HB, Wasfi 1A, Adam SE. The toxicity @fassia
occidentalisto goatsvet Hum Toxicoll982;24 : 326-30.

Martin BW, Terry MK, Bridges CH, Bailey EM Jr. Toxicity of
Cassia occidentalisn the horseVet Hum Toxicoll981;23 :
416-7.

Rogers RJ, Gibson J, Reichmann KG. The toxicit¢adsia
occidentalisfor cattle.Aust Vet 11979;55 : 408-12.

O’Hara PJ, Pierce KR, Reid WK. Degenerative myopathy
associated with ingestion @assia occidentalisclinical and
pathologic features of the experimentally induced diséase.

J Vet Red969;30 : 2173-80.



762

20.

21.

22.

23.

24.

25.

26.

INDIAN J MED RES, JUNE 2007

International Veterinary Information Service (IVIS) Coffee
Senna. Other plants that affect heart. Availablehttp://
www.ivis.org/advances/Beasley/Cptl4de/ chapter_frm.asp? 27
LA=1 (Accessed on November 10, 2005).

Rowe LD, Corrier DE, Reagor JC, Jones LP. Experimentally
inducedCassiapoisoning in cattle and goatdm J Vet Res
1987;48 : 992-7.

Hebert CD, Flory W, Seger C, Blanchard RE. Preliminary
isolation of a myode- generative toxic principle fr@assia
occidentalisAm J Vet Re4983;44 : 1370-4.

Tropical plant database- Fedego§agsia occidental)s
Available athttp://www.rain-tree.com/fedegosa.h{Accessed
on January 6, 2006).

Burrows GE, Edwards WC, Tyrl RJ. Toxic plants of Oklahoma: 30.

coffeeweeds and senn&3klahoma Vet Med Assd®89;34 :
101-5.

Basavaraj DS, Forster DP. Accidental poisoning in young 31

children.J Epidemiol Community Health982;36 : 31-4.

Vanderperren B, Rizzo M, Angenot L, Haufroid V, Jadoul M,
Hantson P. Acute liver failure with renal impairment related to

28.

29.

the abuse of senna anthraquinone glycosid&ésn
Pharmacother2005;39 : 1353-7.

. Wilson SCassia occidentalidn : Some plants are poisonous,

Reed Victoria, Australia, 1997. Available ahttp://
www.touchwoodbooks.co.nz/tsomeplants.l{fhakcessed on
February 24, 2006).

Huxtable RJ. Human health implications of pyrrolizidine
alkaloids and herbs containing them. In: Cheeke PR, editor:
Toxicants of Plant Origin, Volume Alkaloids Boca Raton,
Florida: CRC Press Inc., 1989 p. 42-86.

Barbosa-Ferreira M, Dagli ML, Maiorka PC, Gorniak SL. Sub-
acute intoxication bysenna occidentaliseeds in rats-ood
Chem ToxicoR005;43 : 497-503.

Haraguchi M, Dagli ML, Raspantini PC, Gorniak SL. The
effects of low doses dbenna occidentaliseeds on broiler
chickensVet Res CommuR003;27 : 321-8.

Flory W, Spainhour CB Jr, Colvin B, Herbert CD. The
toxicologic investigation of a feed grain contaminated with seeds
of the plant specie€assia J Vet Diagn Invesfi992;4 :
65-9.

Reprint requestsDr V.M. Vashishtha, Director & Consultant, Paediatrician, Mangla Hospital, Shakti Chowk, Bijnor 246701, India

e-mail: vmv@manglahospital.org



