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Abstract

The present investigation was conducted on 40 diarrhoeic cattle calf (0-3 months old) and 08 healthy
cattle calves. These calves were divided into five treatment groups (T1, T2, T3, T4, T5) and healthy
control group (Tc) consisting of 08 cattle calves in each. The efficacy of different rehydration electrolyte
solutions (RES-1, RES-2, RES-3, RES-4) were assessed. The efficacy was judge on the basis of clinical
score, haemato-biochemical and electrolytes changes in treatment groups on various intervals (0, 3 and
7t days). The therapeutic regimen adopted in the treatment of acute diarrhoeic calves under groups T5 in
which RES-4 (Sodium Chloride, Sodium bicarbonate, Potassium chloride, Glutamine, Zinc) was given,
found to be most efficacious.
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Introduction

Calf diarrhoea is one of the most devastating diseases of the dairy industry worldwide 1%,
Diarrhoea is defined as an increased frequency, fluidity or volume of faecal excretion. In
diarrhoea, the clinico-biochemical alterations are complex in nature characterized by
imbalance of fluid, electrolyte and acid base status (7). [11 759 of early calf mortality in dairy
herds is caused by acute diarrhoea in the pre-weaning period being the major cause of
productivity and economic loss in the cattle industry worldwide. Diarrhoeic calves frequently
developed dehydration, strong ion acidosis, electrolyte imbalances and develop the state of
negative energy balance.

The effect of diarrhoea on fluid electrolyte and acid base equilibrium depend on the type,
duration, severity of the diarrhoea and the host response. Hence, before administration of
electrolytes, estimation of the severity of electrolyte imbalance is necessary. Although, serum
concentrations of sodium (Na) and potassium (K) are more important in relation to the
composition of the fluids used for therapy "1,

The treatment of affected calves with antimicrobials is not sufficient to prevent the mortality,
as these destroy the infectious agents but cannot help to exert their effects on correction of
dehydration. So, looking to it the rational fluid therapy is essential for restoration of
circulatory volume, electrolyte and correction of acid base status in order to correct
dehydration 2, The aim of oral electrolyte therapy is to correct dehydration by providing water
and salt together with glucose and glutamine to facilitate sodium absorption. The most
economic method of rehydrating calves that are mildly to moderate dehydrated is by
administering oral rehydration solutions [,

The goal of the replacement of fluids and electrolytes are the correction of present imbalances,
the restoration of blood volume, adequate tissue perfusion and the treatment of shock in
animals through intravenous administration or by oral administration of electrolyte solution E1,

Material and Methods
The proposed work was conducted in the Department of Veterinary Medicine, Diagnostic lab,
T.V.C.C. College of Veterinary Science and Animal Husbandry, Jabalpur, Instructional
Livestock Farm Complex (ILFC) Adhartal and other private dairy farms/goshala near by
Jabalpur, (M.P.).
A total of 40 calves having acute diarrhoea aged within 0-3 months were taken under present
study from various Private Dairy Farms/Goshala in and around, Jabalpur. Additionaly 08
healthy calves were selected from ILFC Adhartal, Jabalpur as healthy control group. For
therapeutic study, a total of 40 acute diarrhoeic calves were randomly divided in to five
treatment groups (T, T2, T3 T4 and Ts) whereas, in Tc, eight normal healthy calves have
served as the control group (Table 1).
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Table 1: Experimental design for therapeutic study

Groups No. of animals Treatment
Te 8 Healthy control
T1 8 Standard ORS (WHO)
T2 8 Rehydration Electrolyte Solution (RES 1)
Ts 8 Rehydration Electrolyte Solution (RES 2)
Ta 8 Rehydration Electrolyte Solution (RES 3)
Ts 8 Rehydration Electrolyte Solution (RES 4)

e In Tc (Control) group standard ORS [21] was given as per recommendation.
e The acute diarrhoeic calves of all the groups (T1-T5) were treated with medicines which included; of
loxacin and Ornidazole @ 20mg /kg b.w. I/V for 3 days and Fenbendazole @7.5mg/kg b.w. PO.

RES was used @ 60 to 150 ml/kg b.w./day PO, daily for 5
days depending upon the severity of the diarrhoea [*7],

Clinical examination: All affected calves were clinically
examined for faecal consistency (normal, pasty, semi-liquid,

watery) and suckling reflex in respect of each calf were
recorded on day O (pre-treatment) and day 3" and 7 (post-
treatment) and scoring has been done as per Meer 3 with
slight modification (Table 2).

Table 2: Clinical scores recorded in calves under study

Score|Faecal consistency Dehydration score

Suckling reflex score

0 Normal Normal bright eyes, pliable skin

Normal vigorous suckles

Pasty faeces Mild dehydration, skin tent<3 sec.

Mild depression, calf suckles but not vigorously

Watery Faeces Severe dehydration, skin tent>8 sec.

1
2 | Semi liquid faeces | Moderate dehydration, skin tent >3 sec.| Moderate depression, calf unable to stand, suckling is weak or disorganized
3

Severe depression, unable to stand and suckle

Haemato-biochemical Profile: Seven ml blood was collected
aseptically from jugular vein of each calf with the help of 18
Gauge needle and stored in clean, dry, sterilized labelled glass
vials containing EDTA @ 1 mg/ml of blood. The
haematological attributes included total erythrocyte count
(TEC), haemoglobin (Hb) concentration, packed cell volume
(PCV) and total leukocyte count (TLC). The haematological
investigations were carried out by Auto cell analyzer (model
Abacus). Serum was separated and preserved at 4% in
refrigerator and analyzed for biochemical investigations.

Blood serum for biochemical analyser: A total of 7 ml
blood was collected from each animal in a sterilized glass at
each of the specified intervals for serum biochemistry. Blood
was allowed to coagulate by keeping the tubes in slants and
serum was separated by spinning at 3000 rpm for 10 minutes.

Sodium, potassium and chloride: Sodium, Potassium and
Chloride estimations were estimated using automatic
electrolyte analyzer (Cornley Acculyte-3P  Electrolyte
Analyzer) and the values were expressed in mEq/L.

Total protein: Total protein estimation was done using
diagnostic reagent kits on blood chemistry Auto Analyser
(model Erba Mannheim CHEM-5 plus v2).Ten pl of serum
was taken in eppendorf tube and admixed with 500 pl total
protein reagent for total protein estimation.

Rehydration Electrolyte Solutions (RES) were prepared fresh
for every treatment group consisting of different chemical
constituents and were used as oral rehydration therapy in
acute diarrhoeic calves (Table 3).

Table 3: Composition of rehydration electrolyte solutions used in acute diarrhoeic calves

WHO RES1 RES2

RES3 RES4

Sodium Chloride,
Sodium citrate,
Potassium chloride,
and Dextrose

Sodium Chloride,
Sodium bicarbonate
Potassium chloride,

Table sugar

Sodium Chloride,
Sodium bicarbonate
Potassium chloride,

Table sugar, Zinc

Sodium Chloride,
Sodium bicarbonate

Potassium chloride,
Glutamine

Sodium Chloride, Sodium bicarbonate
Potassium, chloride Glutamine, Zinc

*These were prepared by dissolving the contents in one litre of water in each case.

Statistical analysis: The recorded data were analyzed as per
the standard procedures outlined by 19,

Result

In clinical score — faecal consistency was decreased
significantly in group T2, T3, T4 and T5 and non significantly
in T1 after administration of various RES. The detail result of
clinical score in diarrhoeic cattle calves pre and post treatment
have been shown in Table-4. The dehydration score and

suckling reflex was significant decrease in T5 group, whereas,
non significant decrease in other treatment group. The
improvement in the body condition was obtained in the calves
of T5 and T1 comparably, as evident by more pliable supple
skin, increased brightness of eyes, moistness of muzzle and
variable rehydration status. Similar improvement on the faecal
consistency of neonatal diarrhoeic calves 4 days post
treatment was also reported by 4],
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Table 4: Faecal consistency, Dehydration score, Suckling reflex
(clinical score) of diarrhoeic calves in different treatment groups at
different intervals

Table 5: Haematological alterations of diarrhoeic calves in different
treatment groups at different intervals

_ Groups Haemoglobin (g/dl)
Groups Faecal consistency 0 days 3bdays 7 Says

0 days 3 days 7 days T T Tossos0 | somstss | 40

Tc 00.00°+0.00 00.00+0.00 0.000.00 o 1139066 331750 68 110 50,68
T 1.87%+0.22 0.75+0.33 0.12+0.12 T3 9.86 +0.63 9.850 0,52 9.71% £0 55

T2 2.12A24+0.22 0.75B+0.25 0.12¢+0.12 T4 9.23+0.53 9.08° +0.50 9.05P+0 49
T3 2.12R2+0.22 0.878+0.22 0.12°+0.12 15 10.76 +0.49 10.38% +0.46 10.09% +0.48

T4 2.12R3+0.29 0.87B+0.29 0.12€+0.12 Packed cell volume (%)

T5 2.12A24().29 0.75B+0.25 00.00+0.00 Tc 30.10 #£1.15 28.99° +0.97 29.39° +1.18
Dehydration score T1 34.99A+1.69 | 31.467B®+]1 45 | 28.7680 +1.31

T2 35.56 +2.25 35.432+2.19 35.46% +2.27
Tc 00.00°+0.00 00.00°+0.00 0.00%+0.00 T3 31.46 +1.80 31.65% +1.70 31.29% +1.70
T1 1.622+£0.37 1.37%+0.26 0.62°+0.18 T4 30.04 +1.55 29.76°+1.54 28.70° +1.17
T2 1.75%0.31 1.62°40.26 1.50%0.18 15 35.35 +1.82 32.49 ®+1 50 30.88 ®+1.46
T3 1.75%+0.22 1.75%+0.31 1.37%+0.18 — - ()th;tf(l)ezr%/th rOCy;eoczoaLJrlB (1186/111 oo

T4 1.622+0.26 1.50%+0.26 1.12%+0.12 T1 8 13 10 3 516% 1027 S e 2055

15 18774029 | 125°%40.16 | 0.75°+0.16 T2 11.56°+2.59 8.917 +0.41 8.83340.42
Suckling reflex T3 7.90° +0.24 7.74° +0.24 7.68P +0.26

Tc 00.00°+0.00 00.00°+0.00 0.00°+0.00 T4 7.77° +0.24 7.61° +0.25 7.520+0.22
T1 0.87°+0.29 0.50°+0.26 0.37b°+0.26 T5 8.35® +0.30 8.12% +0.29 7.93°+0.30
T2 1.75%+0.16 1.62%+0.18 1.25%+0.25 - 5 sgaoig'g'?*kocyti g%‘;?igl‘?);/ ub A
T3 162+0.37 1.37°40.37 1.12%40.29 T(1: 11.56™ £0.67 | 10.85%2062 | 10.85%0.62
T4 1.652+0.37 1.372+0.32 1.002+0.26 T2 15.22A2 +0 61 13.75%2+0.67 10.10B2°+0.53
T5 1.37A%+0.26 0.628+0.18 0.25B¢+0.16 T3 14.252+0.85 | 12.417B®+073 | 10.62B%+0.49
Mean values with superscript between treatment (a,b,c) and between T4 13.37%+0.60 12.23% +0.55 11.472 +0.48
interval (A, B, C) differ significantly (p<0.05). T5 13.624%0+0.62 | 11.46B +0.62 9.59¢ +0.32

The detail result of haematological changes in diarrhoeic
cattle calves pre and post treatment have been shown in
Table-5. The mean value of haemoglobin (g/dl) was
significantly higher in most of the treatment groups i.e T1,
T2, T3 and T5 on day O (pre treatment), however on day 3
and day 7 (post treatment) haemoglobin differed non
significantly. The mean packed cell volume (%) values
decreased significantly on day 3 (31.46 ~B2+1.45) and day 7
(28.768° +1.31) day post treatment as compared to day O
(34.99” +1.69) pre treatment in group T1. However, more or
less similar reports have been obtained by [*?. The mean value
of total erythrocyte count (million /ul) differed non
significantly in all treatment groups at different intervals as
compared to that of healthy control group on day O (pre
treatment) day 3 and day 7 (post treatment).. The value of
total leukocyte count (10%/ul) decreased significantly at day 3
(11.46B¢ +0.62) and day 7 (9.59%° +0.32) post treatment as
compared to day 0 (13.624%+0.62) pre treatment in T5 group.
Beside this, in T2 and T3 groups the mean value of TLC were
decreased significantly, but lesser than the mean values post
treatment as compared to day 0.

Mean values with superscript between treatment (a,b,c) and between
interval (A,B,C) differ significantly (p<0.05).

The detail result of biochemical changes in diarrhoeic cattle
calves pre and post treatment have been shown in Table-6.
The mean value of serum sodium (mEg/L) was increased
significantly in group T1 and T5 on day 3 (133.36%°+0.71),
(132.61%+1.07) and day 7 (134.93A°+0.44), (134.79A°+0.81)
post treatment respectively as compared to day 0 (131.388°
+0.77), (129.468° +1.20) pre treatment. The mean value of
serum potassium (mEg/L) was decreased significantly in
group T5 on day 3 (5.138°+0.73) and day 7 (4.995°+0.07) post
treatment as compared to, day 0 (5.62+0.08) pre treatment
also there was significant decrease on day 3 (5.165°+0.11)
post treatment as compared to day 0 (5.65%°+0.17) pre
treatment in group T1. The mean value of serum chloride
(mEg/L) was found to be significantly higher in group T1 and
T5 comparably on day 3 (93.91B+0.49), (93.598°+0.51) and
day 7 (95.69°+0.26), (95.18"°+0.39) post treatment
respectively as compared to day 0 (92.88%°+0.60) and
(91.93°0+0.44) pre treatment. In the present study the mean
value of total serum protein decreased non significantly post
treatment as compared to day O pre treatment in group T5.
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Table 6: Biochemical alterations of diarrhoeic calves in different treatment groups at different intervals

Groups Serum sodium (mEqg/L)
0 days 3 days 7 days
Tc 145.032£1.73 144.372£1.47 145.46%+1.52
T1 131.3880+0.77 133.36%°+0.71 134.93°°+0.44
T2 131.64° +0.55 131.64°+0.55 131.66°+0.54
T3 131.09°+0.35 131.16°+0.35 131.53%+0.25
T4 130.76° +0.37 131.57°+0.39 132.08°+0.44
T5 129.465°+1.20 132.617°+1.07 134.79°°+0.81
Serum potassium (mEg/L)
Tc 4.27°+0.24 4.30°+0.73 4.59°+0.22
T1 5.65°+0.17 5.165°+0.11 5.078°+0.10
T2 5.19+0.26 5.04+0.23 4.90+0.25
T3 5.58°+0.11 5.31°+0.12 5.15°+0.11
T4 5.57°+0.09 5.26"°+0.10 5.144°+0.09
T5 5.62+0.08 5.138+0.73 4.998+0.07
Serum chloride (mEg/L)
Tc 98.57%+1.55 98.89°+1.56 98.87°+1.51
T1 92.885°+0.60 93.918°+0.49 95.694°+0.26
T2 93.26"+0.70 93.35"+0.71 93.31°+0.73
T3 93.13+0.75 93.26"+0.73 93.31°+0.76
T4 93.29"+0.69 93.49°+0.67 93.67°+0.64
T5 91.93¢0+0.44 93.595°+0.51 95.18+0.39
Serum total protein (g/dl)
0 days 3 days 7 days

Tc 6.45°+0.60 6.45°+0.60 6.47°+0.60
T1 7.38°+0.10 7.26°+0.08 7.14%+0.07
T2 7.66%+0.13 7.618+0.12 7.612+0.13
T3 7.64°+0.07 7.54%+0.05 7.41+0.06
T4 7.56°+0.11 7.56°+0.11 7.42°+0.12
T5 7.617%+0.11 7.33482b+0,09 7.0652°+0.09

Mean values with superscript between treatment (a,b,c) and between interval (A,B,C) differ significantly (p<0.05).

On evaluation of the therapeutic efficacy of different RES
used in the calves of various treatment groups (T1, T2, T3, T4
and T5) the result indicated that the T5 group in which RES-4
(Sodium Chloride, Sodium bicarbonate, Potassium chloride,
Glutamine, Zinc) was given orally, was found to be most
efficacious (90-95%), which is evident by the excellent
clinical recovery in terms of rehydration status almost normal
faecal consistency with restore suckling reflex and alertness
with improved body posture, more pliable supple skin,
increased brightness of eyes, moistness of muzzle with
improved haemato-biochemical parameters.

Discussion

All sick calves had the usual yellow and watery diarrhoea.
Calves with 4% to 8% dehydration (moderate) had a weak
suckling reflex, dry mucus membrane, warm mouth and partly
good muscular tone. Calves with 10% and above dehydration
(severe) were unable to stand and had no suckling reflex and
cold mouth with other general clinical symptoms (%, The
increase mean value of Hb in acute diarrhoeic calves was also
reported by [ advocating the reason as the haemo-
concentration associated with the loss of large quantum of
body fluid from the body, which was collaborated by [l
However, (161 have explained the reason of increased mean
value of Hb as dehydration which leads to decreased plasma
volume. The increased mean PCV value found under the
study during the phase of diarrhoea were in agreement with
the findings of . The increased PCV values in diarrhoeic
calves were indicative of fluid loss from vascular
compartment that can be corrected by overall rehydration
solution therapy. The mean value of total erythrocyte count
(million /ul) differed non significantly in all treatment groups
at different intervals as compared to that of healthy control

group on day O (pre treatment) day 3 and day 7 (post
treatment). This is in conformity with the earlier reports of
81 may be due to haemo-concentration. However, 31 had
reported significant elevation of TEC values in all the scoured
calves as probably due to haemo-concentration as a result of
diarrhoea. Similar results of leukocytosis have been obtained
by [13, 20]. The possible reason for leukocytosis might have
occur due to normal reaction of body defence mechanism
against infection [81,

The significantly (p<0.05) lower circulatory sodium titre
signifying hyponatremia in the diarrhoeic buffalo calves in all
treatment groups consistent with the earlier reports of [l
appeared to be the result from accelerated loss of the
electrolytes in watery purgation. However, [°1 emphasized
that hyponatremia occurs due to excessive secretion of the
sodium ions by intestinal villus, which is lost through the
intestinal tract. [ have reported hyperkalemia with metabolic
acidosis in dehydrated neonatal ruminants and found that the
heart rate increased linearly with serum potassium
concentration upto K*= 8 mEqg/L. Similar results of
hypochloremia were obtained by [ the explanation for
increasing chloride concentration is the temporary hepatic
malfunction leading to increase capillary permeability with
associate passage of particulate colloidal protein in to the
tissues. The higher mean values of total serum protein,
compared to the healthy control group on day 0 pre treatment
also reported by [l This might have highlighted the
potentially hazardous clinical status of acute tissue
dehydration.

Conclusion
The evaluation of comparative efficacy of various rehydration
electrolyte solutions (RES-1, RES-2, RES-3, RES-4) used as
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therapy in acute diarrhoeic calves in various treatment group
was studied. The overall results obtained under the present
investigations have concluded that the therapeutic regimen
adopted in the treatment of acute diarrhoeic calves under
groups T5 in which RES-4 (Sodium Chloride, Sodium
bicarbonate, Potassium chloride, Glutamine, Zinc) was given
found to be most efficacious as evident by the improvement in
clinical score in terms of rehydration, improved faecal
consistency, suckling reflex and improved haemato-
biochemical alteration.
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