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ABSTRACT

Anagallis arvensis is a common weed seen in agricultural fields in Marathwada region of Maharashtra state. This weed contains
different poisonous principles like glycosides, volatile oil, saponin (anagallin), tannin, and oxalates. In scarcity of fodder, cattle
in some regions had exposure to Anagallis arvensis weed causing oxalic acid toxicity and nephrotic syndrome. Twenty Anagallis
arvensis affected cattle were randomly distributed in two groups (Group-I; n=10 and Group-1I; n=10). Anagallis arvensis
intoxicated cattle of Group-I were subjected to primary therapy of calcium borogluconate @ 450 ml per cattle slow 1/V, whereas,
Group II cattle were treated with combination of calcium borogluconate @ 450 ml per cattle and lime water (1 kg of lime mixed
to make 10 litres of water and one litre of this solution was administered twice a day) therapy. Based on improvement in clinical,
haematological, biochemical parameters and recovery; parentral calcium borogluconate and oral lime water therapy along with

standard supportive regimen was found highly efficacious in the treatment of Anagallis arvensis toxicity.
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Anagallis  arvensis (Family-Primulaceae) commonly
called blue pimpernel is an intercrop weed observed
particularly in turmeric, wheat, maize, cotton etc crops
in Marathwada region of Maharashtra state. It is a small
perennial herb with square stems, branching from the
base, leaves opposite, shiny, stalkless and grows in damp
soil, gardens, waste places and in semi-exposed sites. This
weed contains different poisonous active principles like
glycosides, volatile oil, saponin (anagallin), tannin and
oxalates in their edible parts (Everist, 1981).

The literature on toxic effects of Anagalis arvensis feeding
to cattle and its therapeutic management is scanty. The
present paper, therefore, reports toxicity of Anagalis
arvensis feeding to cattle and its therapeutics.

MATERIALS AND METHODS

The present clinico-therapeutic study was conducted on
twenty (20) clinical cases of cattle affected with oxalic

acid toxicity due to Anagallis arvensis. The cattle were
randomly distributed in two groups. The affected cattle of
Group-I (n=10) were subjected to calcium borogluconate
@ 450 ml per cattle slow IV, as a primary therapy while
as Group- II (n=10) cattle were treated with combination
of calcium borogluconate @ 450 ml slow IV per cattle
and oral lime water therapy (1 kg of lime mixed to make
10 liters of water and one liter of this solution (10%) was
administered twice a day). In addition to primary therapy
the affected cattle of both the groups were subjected for
common supportive therapeutic regimen comprising
DNS @ 25 ml/kg b wt. 1V, Inj. Bivinal plus (Alembic
pharmaceuticals) 10 ml IM, Inj. Flunimec (Zydus animal
health) @ 1.1 mg/kg body weight IM, and Inj. Furosemide
@ 2 mg/kg BW; IM. Ten (n=10) apparently healthy cattle
of similar age group with similar managemental practices
from same area were selected and served as healthy control
(Group-III) and were utilized for comparative study. The
clinical, haematological and biochemical parameters were
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analysed on day 0 (before therapy) and on day 5" and 10t
after therapy. The comparative efficacy of the treatment
regimen was evaluated based on the improvement seen in
clinical, haematological and biochemical parameters.

RESULTS AND DISCUSSION

The clinical signs exhibited in Anagallis arvensis
intoxicated cattle were anorexia, depression, staggering
gait, lameness of hind limbs with recumbency, swelling
at perineal region, dehydration, impaction of rumen,
constipation with hard faeces, dilated pupil, frequent
attempts to urinate and frothy urination (Fig. 1-4).
There was flaccidity of smooth muscles, and few cases
exhibited sternal recumbency with head turned into their
flank (Fig. 3). The affected cattle manifested significant
(p<0.01) hypothermia, tachycardia, tachypnoea and
decreased ruminal motility (Table 1). Similar signs where
recorded by Dhoot et al. (1995), Sadekar et al. (1995),
Singh et al. (1995), Rivero (2001), Al-Sultan ez al. (2003),
Knight and Walter (2003), Al-Mujalli (2008), Al-Snafi
(2015), in oxalate poisoning in ruminants. These general
clinical signs observed in the present Anagallis arvensis
intoxicated cattle could be attributed to hypocalcaemia
and depressed cellular energy metabolism.

Analysis of haematological parameters in cattle affected
with Anagallis arvensis intoxication revealed significant
(p<0.01) decrease in haemoglobin (Hb), Packed Cell
Volume (PCV), Total Erythrocyte Count (TEC),
while significant (p<0.01) increase in Total Leucocyte
Count(TLC), Neutrophil Count and eosinophil count.
There was significant (p<0.01) reduction in lymphocyte
count of affected cattle. Thus neutrophilic leucocytosis
with eosinophilia and lymphopenia was observed in
the present oxalate toxicosis. Following therapy, all the
haematological parameters were improved on day 5% and
10" in corresponding group I and 11 respectively (Table 2).
However magnitude of improvement and extent towards
normalcy was more in calcium borogluconate - lime water
group (Group II). Similar observations were reported by
Al-Sultan et al. (2003), Al-Mujalli (2008), Radostits et al.
(2007), Digraskar et al. (2010), Al-Snafi, (2015). Decrease
in red cell parameters could be attributed to reduced
cell energy metabolism (Knight and Walter, 2003), and
cytotoxic effects of Anagallis arvensis (El-Garieb, 1990;
Al-snafi 2015) and depressed haemopoietic activity due
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to oxalate toxicosis. As regard to alterations in white cell
parameters, elevated TLC count observed in the present
investigation (Table 2) has been also reported by Singh et
al. (1995), Digraskar et al. (2010) and Mohammad e¢ al.
(2011) and may be attributed to body’s response to oxalate
toxaemia, and metabolic disturbances caused by uraemia.

The blood biochemical profile of Anagallis arvensis toxic
cattle indicated significant (p<0.01) hypoproteinemia,
hypoalbunemia, hypoglobulinaemia, reduced A:G ratio,
hypocalcemia, moderate increase in inorganic phosphorus
and significant (p<0.01) increase in AST and ALT activities
(Table 3). The dysproteinemia observed in the present
study is in agreement with the observations of Dhoot et al.
(1995), Smith (2011), Digarskar et al. (2010), Radostits
et al. (2007), Rood et al. (2014). and could be attributed
to leakage of protein through glomuruli filtration and its
disintegration through degenerating tubules consequent
to oxalate nephrosis and damage to hepatic tissues by
calcium oxalate crystals. Hypocalcemia is a characteristic
and consistent biochemical finding on oxalate toxicosis
and has been documented by several earlier authors
(Littledike et al., 1976; Dhoot et al., 1995; Singh et al.,
1995; Kerr and Kelch, 1998; Radostits et al., 2007; Al-
Mujali, 2008; Rahman et al., 2011; Rood et al., 2014). The
increased activities of AST and ALT could be attributed
to cell necrosis of different tissues including liver and
kidney (Singh et al., 1995) marked damage to vascular
tissues (Radostits et al., 2007). Elevated ALT specifically
confirmed hepatopathy due to Anagallis arvensis toxicity
(Al-Mujali, 2008).

Anagallis arvensis toxicity caused higher concentration of
calcium oxalates in blood and subsequent characteristic
oxalate nephrosis which resulted in renal insufficiency
and accumulation of sensitive renal indicators creatinine
and urea nitrogen in the blood, observed in current
investigations (Table 4). Significant increase in the level
of creatinine may be regarded to glomerular damage
and excessive muscular catabolism due to calcium
oxalate crystals (Al-Sultan et al., 2003) calcium oxalates
are practically insoluble and when present in higher
concentration has propensity to precipitate in renal tubules,
causing nephrosis and hence kidney is the first target organ
affected due to oxalic acid toxicity. Similar to the present
observations Singh et al. (1995), Dhoot et al. (1995), Kerr
and Kelch (1998), Radostits et al. (2007), Rood et al.
(2014) authors documented significant azotemia in oxalate
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Fig. 1: Hard constipated faeces

Fig. 3: Sternal recumbency Fig. 4: Perirenal oedema
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Table 1: Clinical observations of healthy and cattle affected with Anagallis arvensis toxicity before (BT) and after therapy (AT)

Gr.1 Gr. 11
(Calberol) (Calberol and lime water) Gr.III
SI. No.  Parameters (Healthy
BT AT AT cD BT AT AT cD Control)
(0 day) (5" day) (10" day) (0 day) (5" day) (10t day)
Temperature ~ 98.93°+ 99.23%+ 99.75% Ais00 g7 98.177+  99.559+ 99959  A¢g0, 048 101.118P+
1 (DF) 0.23 0.31 0.21 At 1% - 0.90 0.11 0.20 +0.19 At 1% - 0.64 0.15

Heart rate 7492+  71.0b+ 67.7° At 5% -2.06 759P + 70.09+ 673" At 50, _2.14 68.7br
2 (bpm) 0.95 0.71 £0.55  At1%-2.77 0.50 0.76 1.03 At1% -2.87 +0.57

Respiratory rate  44.0%+  344%+  30.7° A¢50,_188 45.0P+ 3309+ 2887+ Aqg0,.159 24.6%%
3 (no./min) 0.7 0.88 £0.55  At1%-2.52 0.61 0.57 0.55 At1% -2.14 0.47

Ruminal motility 1.8¢+ 29b+ 432+ At 5% - 0.56 1.57+ 3.29+ 4.47P 4+ At 5% - 0.48 4.83P 4
4 (no./5min) 0.2 0.23 021 At1%-0.76 0.16 0.2 0.16 At 1% - 0.64 0.13

a, b, ¢ superscripts indicates statistical significance at p<0.05 (5%) and at p< 0.01 (1%) within the rows of Group I and III
P, q, I, s superscripts indicates statistical significance at p<0.05 (5%) and at p<0.01 (1%) within the rows of Group II and III

Table 2: Haematological observations of healthy and cattle affected with Anagallis arvensis toxicity before (BT) and after therapy

(AT)
Gr. 1 Gr. 11
SL. (Calberol) (Calberol and lime water) Gr. 11
Parameters (Healthy
No. BT AT AT CD at BT AT AT CD at Control)
(0 day) (5™ day) (10" day) 5%/1% (0 day) (5t day) (10t day) 5%/1%
8.19 8.89 + 9.22 & 0.58/ 8.65+ 9.18 + 0.56/0.75  12.092p+
[\ + q
! Hb (g %) 0.13¢ 0.09b° 0.16° 0.78 0.09" 0.14" 9-7+0.17 0.28
+ b4 by 1.95/ + + +  1.28/1.72 ap 4
) PCV (%) 27.9 : 28.35 29.18 27.4 28.3 31.6 36.6
1.01 0.49 0.56 2.61 047" 03" 0.494 0.49
3.78 + 411 + 451+ 033/ 3.88 & 427+ 487+ 030/041 432D +
6
3 TEC(10%uD 0.084 0.11¢ 0.14" 0.44 0.043 0.10" 0.161 0.08
10.19 + 9.79 + 8.83 & 0.48/ 11.46 + 10.13 + 9.18+ 0.38/0.51 g.34¢s+
3
4 TLCA0YrD 0.242 0.092 0.10° 0.64 0.20° 0314 0.117 0.08
5 N (%) 59.1+ 554 + 45.00 + 4.39/ 6130+ 555+ 445+  2.23/3.00 434br ¢
’ 1.61° 2.392 0.78° 5.88 0.97° 0.584 0.857 0.63
6 L (%) 344+ 38.7+ 50.1 £ 2.72/ 32.10 + 37.0 + 489+  2.07/2.77 56D +
° 0.884 1.35¢ 0.56° 3.65 0.72 .0.66" 0.674 0.81
7 M (%) 2.80+0.35 28+048 2.1+0.40 — 30044 42+035 3.7+0.51 — 3.1+043
8 E (% 422 £0.82 3.0% & 2.8°+0.48 38 3.6+0.68 33+053 29+037 2.1°+0.34
(%) . . 0.73 . . (5%) . . . . . . — . .

a, b, ¢ superscripts indicates statistical significance at p<0.05 (5%) and at p< 0.01 (1%) within the rows of Group I and III
p, q, I, s superscripts indicates statistical significance at p<0.05 (5%) and at p< 0.01 (1%) within the rows of Group II and III
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Table 3: Biochemical observations of healthy and cattle affected with Anagallis arvensis toxicity before (BT) and after therapy (AT)

Gr.1 Gr. 11
Sl (Calberol) (calberol and lime water) Gr. 111
Parameters (Healthy
No. BT AT AT CD at BT AT AT CD at Control)
(0 day) (5™ day) (10t day) 5%/1% (0 day) (5™ day) (10" day) 5%/1%
6.18 + 631 + 6.45 + 0.10/ 6.10 + 630+ 6.50 + 0.14/ 6.802P +
! TSP (g/dl) 0.01¢ 0.02¢ 0.02° 0.06% 0.02*7 0.044 0.19 0.06
) Albumin 2.89 + 3.09 £ 3.1+ 0.11/ 2909 £ 3.019 = 3.029 £ 0.14/ 3.332P £
0.01°¢ 0.04° 0.04° 0.05 0.05 0.05 0.19 0.04
3 globulin 329 + 3.26 329+ 0.15/ 3.10 320 = 351 = 0.22/ 3.522p +
0.05° 0.06° 0.05° 0.094 0.044 0.08P 0.30 0.07
4 AG 0.87 095+ 0.92 + 092 + 0.88 + 0.80 + 0.90 +
' 0.01 0.02 0.02 0.03 0.02 0.03 0.02
5 Caleium 5.18 + 6.29 + 7.63 0.94/ 5.54 + 7.05+ 8.21 + 0.78/ 10.592p £
0.414 0.40°¢ 0.13" 0.33° 0.26"7 0.194 1.04 0.28
inorganic 5.14 £ 5.05+ 5.01+ 5.15 £ 4.96 + 4.89 + 0.15/ 5.070 £
Phosphorus 0.09 0.08 0.11 0.06P 0.04 o 0.04" 0.20 0.05
7 SGOT 1144 + 8720 + 64.00 =+  5.05/ 121.09 + 80.60 + 63.70 + 5.64/ 60.74r +
2172 2.4b 0.9¢ 1.7p 3.34 0.88" 7.56 0.8
3 SGPT 1043 + 54 + 225 + 6.43/ 99.1 + 41.8 £ 23.0+ 2.69/ 18.6¢% +
2.572 3.51b 0.88¢ 0.92p 0.84 1.21°7 3.61 0.65

a, b, ¢ superscripts indicates statistical significance at p<0.05 (5%) and at p< 0.01 (1%) within the rows of Group I and III

P, q, I, s superscripts indicates statistical significance at p<0.05 (5%) and at p< 0.01 (1%) within the rows of Group II and IIT

Table 4: Kidney function test observations of healthy and cattle affected with Anagallis arvensis toxicity before (BT) and after

therapy (AT)

Sl parameter Group I Group. II Gr.III (Healthy
No. 0 5t 10 CD 0 5th 10t CD control)
e T R e NI e Gme s MEE L
D ow THS o el Mmoo 3w ASL

a, b, ¢ superscripts indicates statistical significance at p<0.05 (5%) and at p< 0.01 (1%) within the rows of Group I and III

P, q, I, s superscripts indicates statistical significance at p<0.05 (5%) and at p<0.01 (1%) within the rows of Group II and III

toxicity (James et al., 1967; Dhoot et al., 1995; Knight and
Walter, 2003).

CONCLUSION

Based on magnitude of improvement in clinico
haematological, biochemical parameters, kidney function
parameters and extent of their reversal towards normalcy,
parentral calcium borogluconate and oral lime water
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therapy along with standard supportive regimen was found
highly efficacious in the treatment of Anagallis arvensis
toxicity in cattle.

REFERENCES

Everist, S.L. 1981. Poisonous Plants of Australia. Revised
edition, Angus and Robertson, Sydney.

547



“ Musale et al.

~

Dhoot, V.M., D.B. Sarode and V.A. Sapre 1995. Clinico
biochemical aspects of experimental oxalic acid poisoning in
cross bred calves. Indian J. Vet. Med., 15(1): 43-44.

Sadekar, R.D., Bhandarkar, A.G., Udasi, S.D., Deshmukh, P.N.
and Phadnaik, B.S. 1995. Toxicity of a winter crop weed
Anagallis arvensis in cattle and buffaloes. Indian Vet. J.,
72(11): 1151115.

Singh, D.P, Kumar, M. and Sharma, S.P. 1995. Clinico-
haematological and biochemical alteration in ethylene glycol
induced acyte nephrotoxicity: in Cow Calves. Asian-Austra.
J. Anim. Sci., 8(1): 7-11.

Rivero, R., Zabala, A., Gianneechini, R., Gil, J. and Moraes,
J. 2001. Anagallis arvensis poisoning in cattle and sheep in
Uruguay. Vet. Hum. Toxicol., 43(1): 27-30.

Al-Sultan, S.I., Hussein, Y.A. and Hegazy, A. 2003. Toxicity of
Anagallis arvensis Plant. Pak. J. Nutr., 2 (3): 116-122.

Knight, A.P. and Walter, R.G. 2003. Plants causing kidney
failure: a guide to plant poisoning of animals in North
America. IVIS, Ithaca, New York, USA.

Al-Mujalli, M.A. 2008. Haematological and Biochemical
Changes in Sheep Associated with Low Dose Feeding of
Anagallis Arvensis. Scientific J. King Faisal University
(Basic and Applied Sciences). 9(1): 1429.

Al-Snafi, A.E. 2015. The chemical contents and pharmacological
effects of Anagalis arvensis. Int. J. Pharm., 5(1): 37-41.

James, L.F., Street, J.C. and Butcher, J.E. 1967. In vitro
degradation of oxalate and of cellulose by rumen ingesta
from sheep fed Halogeton glomeraters. J. Anim. Sci., 26(1):
438-443.

548

Radostits, O.M., Hinchocliff, K.W., Gay, C.C. and Constable
P.D. 2007. Oxalate poisoning. Veterinary Medicine. Tenth
Ed; E.L.B.S: Bailliere Tindall, London: 1858-1860.

Digraskar, S.U., Muley, V.D. and Wagh, A.P. 2010. Successful
management of oxalate poisoning in red kandhari bullock—
A case report. Tanuvas case conference El-Garieb. 1990.
Metabolic disorders among sheep reared in Behera
Governorate. MV Sc Thesis, Faculty of Veterinary Medicine.
Alexandria University.

Smith, M.C. and Bischoff. 2011. Toxic plants of the Northeastern
United States. Vet. Clin. North Am. Food Anim. Pract., 27(2):
459-80.

Rood, K.A., Panter, K.E., Gardner, D.R., Stegelmeire, B.L. and
Hall, J.0. 2014. Halogeton (H. Glomerulatus) poisoning in
cattle: Case report. Int. J. Poisonous Plant Res., 3(1): 23-25.

Mohammad, R.A., Ahmad, R.M., Vahid, N., Hossein, J.P. and
Mohammad H.B. 2011. Acute oxalate intoxication associated
to ingestion of eshnan (Seidlitzia rosmarinus) in sheep. Trop.
Anim. Health Prod., 43: 1065-1068.

Littledike, ET., James, L. and Cook H. 1976. Oxalate (Halogeton)
poisoning of sheep: certain physiopathologic changes. Am. J.
Vet. Res., 37(6): 661-666.

Kerr, L.A. and Kelch, W.J. 1998. Pigweed (Admaranthus
retroflexus) toxicosis in cattle. Vet. Hum. Toxicol., 40(4):
216-218

Rahman, M., Nakagawa, T., Niimi, M., Fukuyama, K. and
Kawamura, O. 2011. Effects of Feeding Oxalate Containing
Grass on Intake and the Concentrations of Some Minerals
and Parathyroid Hormone in Blood of Sheep. Asian-Aust. J.
Anim. Sci., 24 (7): 940 — 945.

Journal of Animal Research: v.7 n.3 June 2017



