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Haemato-biochemical changes and therapeutic efficacy 

of adjuvant therapy on canine parvovirus 

gastroenteritis 

 
Hemali Patel, Neha Rao, Nitin R Patel and Nilesh Gohil 

 
Abstract 
The study was conducted to access haemato-biochemical changes and to evaluate the efficacy of adjuvant 

therapy in CPV affected dogs. The clinical signs were anorexia, haemorrhagic diarrhoea, dehydration, 

dullness and vomition. Thirty two dogs were randomly selected based on clinical signs and the results of 

immune-chromatographic (IC) test and divided into 4 groups for therapeutic management, viz., Group B, 

C, D and E, each of 8 animals, and a group of six healthy dogs (Group A) presented at Veterinary 

Clinical Complex for routine vaccination was kept as control. Group B dogs were treated with standard 

therapy. In groups C, D and E, along with standard therapy, honey, N-acetyl cysteine and Glutamine 

powder were given as adjuvant, respectively. Highly significant decrease in WBC count, lymphocytes, 

total protein and significant decrease in albumin, globulin, whereas neutrophils and creatinine were 

highly significantly increased and BUN was significantly increased in CPV infected dogs as compared to 

healthy dogs. The therapeutic efficacy based on haemato-biochemical parameters showed comparable 

findings between the different treatment protocols on day 5 as compared to values of healthy group. The 

recovery time was significantly less and recovery rate was highest in dogs treated with N-Acetyl 

Cysteine as adjuvant. 

 

Keywords: CPV, clinical signs, haemato-biochemical changes, adjuvant therapy 

 

1. Introduction 

Dogs belong to the Canidae family of mammals. The scientific name dog is Canis lupus 

familiaris (Access Science Editor, 2014) [2]. Haemorrhagic gastroenteritis has a variety of 

causes. Canine parvovirus (CPV) is a well-known pathogen of dogs that is responsible for 

roughly 27 percent of canine diarrhoea cases. It causes high rate of mortality, particularly in 

pups under the age of six months (Sakulwira et al., 2001) [28]. 

The severity of clinical symptoms varies depending on the animal's age, maternal immunity, 

immune response status and virus strain virulence (Awad, et al., 2019) [5]. Symptoms of CPV-

2 infection include acute haemorrhagic enteritis and myocarditis. Enteritis in dogs can 

accompany with fever, depression, loss of appetite, lethargy, vomiting and severe mucoid or 

bloody diarrhoea (Albaz et al., 2015; Khare et al., 2019) [3, 20]. 

Gastroenteritis was linked to a variety of haemato-biochemical alterations (Suresh et al., 1994; 

Zafar et al., 1999) [34, 38]. Haematological results included neutrophilia, lymphopenia and 

leucopenia. The majority of electrolyte abnormalities are caused by gastrointestinal diseases, 

with sodium, potassium, calcium and phosphorus being the most common. In CPV 

gastroenteritis, an increase in serum alanine aminotransferase, aspartate aminotransferase and 

alkaline phosphatase has been seen (Jacob et al., 1980) [18]. 

Symptomatic and supportive therapy for CPV infection includes antiemetics, antibiotics, 

nutritional support, hydration therapy, antiviral medications and pain management. Fluid 

therapy with 5% dextrose saline or lactated Ringer’s solution, depending on the severity of 

dehydration, is the line of therapy. If no therapy is given, the survival rate of sick dogs can be 

as low as 9 percent, but vigorous treatment can reduce mortality (Folitse et al., 2017) [12]. 

Dogs are vaccinated with either attenuated or modified live vaccinations to prevent infection 

(Albaz et al., 2015; Mylonakis et al., 2016) [3, 24]. The primary CPV vaccination should be at 

the age of 6-8 weeks, then 2-4 weeks after the primary vaccination booster dose is 

recommended followed by every year revaccination (Ford et al., 2017; Decaro et al., 2020) [13, 

10]. 
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2. Materials and Methods 

Total 32 dogs were randomly selected for therapeutic 

management based on clinical signs suggestive of canine 

parvoviral infection such as vomition, diarrhoea 

(haemorrhagic or non-haemorrhagic), weakness, inappetence, 

etc. and the results of immune-chromatographic (IC) test. 

These dogs were divided into 4 groups, viz., Group B, C, D 

and E, each of 6 animals, and a group of six healthy dogs 

(Group A) presented at VCC for routine vaccination was kept 

as control. Group B dogs were treated with standard therapy 

that was ceftriaxone tazobactam @ 20 mg/kg OID I/V, 

metronidazole @ 20 mg/kg OID I/V, 5% DNS and RL 

according to % dehydration, ethamsylate @ 250-500 mg total 

dose OID I/V, vitamin B complex @ 1 ml total dose OID I/V, 

vitamin C @ 20 mg/kg OID I/V and ondansetron @ 0.5 

mg/kg BW OID S/C. In groups C, D and E, along with 

standard therapy, honey @ 2 ml/kg b.wt., OID, P.O., N-acetyl 

cysteine (NAC) @ 70 mg/kg b.wt., OID, I/V and glutamine 

powder @ 0.5 gm/kg b.wt., OID, P.O. were given as adjuvant, 

respectively. 
 

2.1 Clinical Examination 

The clinical examination of dogs with haemorrhagic diarrhoea 

was carried out for rectal temperature, heart rate and 

respiratory rate. 
 

2.2 Rapid Test for Canine Parvovirus Using Vet Cetera 

Rapid CPV Antigen Test Kit  

The Vet Cetera Canine Parvovirus Rapid test is a lateral flow 

assay designed to detect Parvovirus infection without the use 

of a laboratory. The kit's swab was used to collect faeces from 

the rectum or previously ejected faecal samples. The swab 

was dipped in the diluent supplied with the assay and used to 

agitate the diluent to extract enough faecal sample and 

allowed to settle. Two to Three drops were poured into the 

sample hole on the test card using the provided dropper. The 

results were read in 5-10 minutes. The control line, denoted 

by the letter C, was always visible on the kit. If there was 

enough Canine Parvovirus antigen in the sample, a red test 

line, denoted as T, was visible. 

 

2.3 Haemato-Biochemical Analysis 

Five ml of blood was collected aseptically from recurrent 

tarsal vein of which 2 ml blood was transferred in sterile 

K3EDTA vacutainers for hematological analysis and 3 ml 

was transferred in sterile clot activator vial for separation of 

the serum for biochemical studies. Alterations in the values 

were observed by using auto analyzer. 

Blood samples were aso collected from dogs of healthy 

control group as above on day 0 for haemato-biochemical 

analysis and comparing the findings with CPV positive dogs. 

 

2.4 Therapeutic Management of Canine Parvovirus 

Enteritis 
The therapeutic management of canine parvovirus 

gastroenteritis was carried out with standard therapies without 

(Group B) and with adjuvant therapies (Group C, D and E, 

Honey, NAC and Glutamine, respectively). 

There were 4 groups of CPV positive dogs for therapeutic 

management and each of 8 dogs, A healthy control group A 

was having 6 dogs as shown in Table 1. 

 
Table 1: Protocols for Therapeutic Management of Canine Parvovirus Enteritis (Duration of Treatment: 5 Days) 

 

Treatment Dose 
Healthy 

dogs 

CPV Positive Therapeutic 

Groups 

  
Group A 

(n=6) 

Group B 

(n=8) 

Group C 

(n=8) 

Group D 

(n=8) 

Group E 

(n=8) 

Ceftriaxone – tazobactam 20 mg/kg BW OID I/V ----- ✓ ✓ ✓ ✓ 

Metronidazole 20 mg/kg BW OID I/V ----- ✓ ✓ ✓ ✓ 

Ethamsylate 250-500 mg total dose OID I/V ----- ✓ ✓ ✓ ✓ 

Vitamin B complex 1 ml total dose OID I/V ----- ✓ ✓ ✓ ✓ 

Vitamin C 20 mg/kg BW I/V OID ----- ✓ ✓ ✓ ✓ 

Ondansetron 0.5 mg/kg BW OID S/C ----- ✓ ✓ ✓ ✓ 

Ringer’s lactate + 5% DNS 
Replacement fluid per 24 hrs as per % of 

dehydration I/V 
----- ✓ ✓ ✓ ✓ 

Honey 2 ml total dose BID on tongue ----- ----- ✓ ----- ----- 

N-acetyl cysteine (NAC) 70 mg/kg BW OID I/V ----- ----- ----- ✓ ----- 

Glutamine powder 0.5 gm/kg BW OID P.O. ----- ----- ----- ----- ✓ 

 

3. Results and Discussions 

3.1 Clinical Examination (Rectal Temperature, Heart 

Rate and Respiration Rate) 
The mean ± SE values of rectal temperature, heart rate and 

respiratory rate of groups A, B, C, D and E dogs depicted in 

Table 3. There was no significant (p>0.05) difference in rectal 

temperature of healthy dogs and CPV infected dogs. A similar 

finding was observed by Reddy (2013) [26], Mylonakis et al. 

(2016) [24], Hasan et al. (2017) [17] and Saravanan et al. (2020) 
[30]. The variation in the body temperature may be associated 

with increased temperature as a result of viremia in the early 

stages and subnormal temperature after severe fluid and 

electrolyte losses (Biswas et al., 2005, Bastan et al., 2013) [9, 

6]. 
 

Table 2: Clinical parameters (Mean ± SE) of healthy and CPV affected dogs on day 0 
 

Parameter s Group A (Healthy) (N=6) Group B (N=6) Group C (N=6) Group D (N=6) Group E (N=6) “p” value 

Temperature (°F) 101.20±0.19 101.35±0.80 101.58±0.42 101.02±1.08 100.08±0.94 0.628 

Heart rate/min** 88.17a±1.01 104.17b±2.71 104.17b±2.71 100.33b±3.36 98.17b±2.83 0.001 

Respiratory rate/min* 21.67a±0.21 25.83b±0.75 25.83b±0.75 24.67b±0.84 24.17b±0.75 0.001 

 Mean with different superscripts (a, b) within the row differ significantly (p<0.05) 

**p<0.01 = highly significant, *p<0.05 = significant 
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The heart rate in all CPV affected dogs were significantly 

(p<0.01) higher than in healthy control group A (Table 3). 

This indicated that tachycardia was observed in CPV infected 

dogs compared to healthy dogs. Similar results were observed 

by Bastan et al. (2013) [6], Bhat et al. (2013) [8] and Reddy 

(2013) [26]. Tachycardia observed in CPV affected dogs in this 

study might be due to the effect of catecholamine and other 

compensatory mechanisms of the heart to maintain oxygen 

supply to tissues as suggested by Saxena et al. (2006) [31]. 

The respiratory rate was significantly (p<0.01) higher in all 

CPV affected dogs than in healthy control group A (Table 3). 

It is in agreement with observations of Reddy (2013) [26]. 

 

 
 

Fig 1: CPV affected dog with haemorrhagic diarrhoea 

 

 
 

Fig 2: CPV affected dog with haemorrhagic diarrhoea 

 

3.2 Diagnosis of Canine Parvovirus Gastroenteritis 

3.2.1 Immunochromatographic Test 

With the Vet Cetera rapid Ag test kit, faecal samples from 60 

CPV suspected dogs were tested and 70.00% (42/60) dogs 

were found infected with CPV infection (Table 4). Since it is 

a speedy, simple, sensitive diagnostic test, 

immunochromatography based test kits have been used in 

several investigations to identify parvovirus from faecal 

samples of dogs. A similar result was observed by Hasan et 

al. (2017) [17], Bhargavi et al. (2017) [17], Navarro et al. (2020) 
[25], Tanwar et al. (2020) [35] and Shima et al. (2015) [32]. 

 
Table 3: Results of Vet Cetera rapid Antigen detection test kit for 

CPV 
 

Vet Cetera rapid test kit Percentage 

Positive 42 70.00 

Negative 18 30.00 

Total 60 100 

 

 
 

Fig 3: Rapid Ag test kit showing positive result for canine 

parvovirus infection 

 

 
 

Fig 4: Rapid Ag test kit showing positive result for canine 

parvovirus infection 

 

3.3 Haematological Changes in CPV Affected Dogs 

 

Table 4: Haematological observations in healthy and canine 

parvovirus affected dogs on day 0 (Mean ± SE) 
 

Parameters 
Group A (Healthy 

dogs) (N=6) 

CPV affected 

dogs (N=24) 

“p” 

value 

Hb (g/dl) 14.93±0.99 14.12±0.68 0.586 

RBC (x106/µl) 7.15±0.47 7.20±0.29 0.941 

WBC (x103/µl) 11.99±1.04 6.11±0.65** 0.000 

Lymphocyte (%) 17.50±3.34 5.33±0.56** 0.000 

Monocyte (%) 5.32±0.82 5.16±0.33 0.840 

Neutrophils (%) 75.20±3.54 87.00±0.79** 0.000 

Eosinophils (%) 1.57±0.44 1.88±0.30 0.628 

Basophils (%) 0.42±0.12 0.63±0.09 0.259 

PCV (%) 48.32±3.82 46.30±1.85 0.631 

Platelets count (x103/µl) 320.00±25.48 354.29±38.29 0.695 

**p<0.01 = highly significant. 

 

The mean values of WBC and lymphocytes were highly 

significantly decreased (p<0.01) in CPV affected dogs in 

comparison to group A (healthy control group). Similar 

findings were reported by Salem (2014) [29], Wang (2019) [37], 

Saravanan et al. (2020) [30] and Harizan et al (2021) [16]. 

These findings might be due to the affinity of canine 

parvovirus for lymphocytes and lymphatic tissues. This 

discovery has received widespread acceptance and is ascribed 

to the death of haemopoietic progenitor cells of different 

leukocyte types, especially in the bone marrow, as well as in 

other lymphoproliferative organs such as the thymus, lymph 

nodes and spleen. This results in inadequate compensation for 

the massive demand for leukocytes in inflamed gastro 

intestinal tract (Goddard et al., 2008) [15]. Due to their greater 

susceptibility to subsequent bacterial infections that can cause 

septicaemia, dogs with severe leukopenia have a higher 

mortality rate. 

The mean value of neutrophils was highly significantly 

increased (p<0.01) in CPV affected dogs when comparison 

with healthy group A. Wang (2019) [37], Kataria et al. (2020) 
[19], Saravanan et al. (2020) [30] and Harizan et al. (2021) [16] 

reported similar findings. The neutrophilia observed might be 

due to secondary bacterial infections associated with 

parvoviral enteritis (Biswas et al, 2005) [9]. 

In the present study, the mean values of Hb, RBC, monocytes, 

eosinophils, basophils, PCV and platelet count in CPV 

affected dogs did not differ significantly (p>0.05) from 
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healthy dogs. These findings might be due to 

haemoconcentration as a result of dehydration (due to 

diarrhoea and vomition) in CPV affected dogs. 

The present findings of non-significant difference in mean 

values of Hb, PCV and RBCs in CPV affected and healthy 

dogs are in disagreement with Mohanta et al. (2018) [23], 

Kataria et al. (2020) [19], Harizan et al. (2021) [16] and Sulthana 

et al. (2015) [33], who reported significant drop in in these 

parameters in CPV affected dogs. 

Similarly the non-significant difference in mean value of 

platelets count between healthy and CPV dogs contradicted 

the findings of thrombocytopenia in CPV affected dogs by 

Tatiana et al. (2013) [36], Amaravathi et al. (2016) [4], Roble et 

al. (2016) [27] and Kataria et al. (2020) [19]. 

 

3.4 Haematological Changes in CPV Treated Dogs (Day 5) 

 
Table 5: Haematological changes in CPV affected dogs of groups B, C, D and E on day 5 of treatment in comparison to healthy group 

 

Parameters Group A (Healthy dogs) (N=6) Group B (N=6) Group C (N=6) Group D (N=6) Group E (N=6) “P” value 

Hb (g/dl) 14.93±0.99 13.28±1.13 12.98±1.15 12.55±1.05 12.38±1.21 0.843 

RBC (x106/µl) 7.15±0.47 7.40±0.57 6.50±0.14 7.26±0.58 6.13±0.42 0.400 

WBC(x103/µl) 11.99±1.04 18.72±3.05 9.99±0.89 12.88±1.37 12.73±3.84 0.389 

Lymphocyte (%) 17.50±3.34 16.50±5.68 18.30±8.42 19.85±4.78 18.10±4.01 0.267 

Monocyte (%) 5.32±0.82 5.93±1.37 5.48±0.50 4.18±0.98 6.18±0.82 0.498 

Neutrophils (%) 75.20±3.54 76.42±5.23 59.43±7.99 74.58±4.36 74.15±4.73 0.242 

Eosinophils (%) 1.57±0.44 0.80±0.47 1.07±0.46 1.02±0.33 1.00±0.38 0.916 

Basophils (%) 0.42±0.12 0.37±0.16 0.48±0.21 0.35±0.10 0.34±0.12 0.927 

PCV (%) 48.32±3.82 47.53±4.06 43.76±1.79 41.88±2.53 43.45±4.36 0.820 

Platelets count (x103/µl) 320.00ab±25.48 509.50c±68.91 439.00bc±29.94 456.17bc±72.21 270.33a±26.59 0.011 

Means with different superscripts (a, b) within the row differ significantly (p<0.05). 

**p<0.01 = highly significant, *p<0.05 = significant 

 

The mean values of only platelet counts were found to be 

significantly (p<0.05) higher in groups B, C and D in 

comparison to group E on day 5, through the later was 

statistically at par with healthy group A. The mean value of 

platelet counts in groups A, C, D had no significant (p>0.05) 

difference from each other on day 5 after treatment. 

The mean values of Hb, RBC, WBC, lymphocytes, 

monocytes, eosinophils, neutrophils, basophils and PCV in 

groups B, C, D and E on day 5 after treatment were 

statistically similar and did not differ significantly (p>0.05) 

from healthy control group A. This is suggestive that all the 

treatments were having positive effect on haematological 

parameters on 5th day and all the dogs were in recovery stage. 

 

3.5 Serum Biochemical Changes in CPV Affected Dogs 

 
Table 6: Serum biochemical profile of healthy and canine parvovirus affected dogs (Mean± SE) 

 

Serum Parameters Healthy dogs Group A (N=6) CPV affected dogs (N=24) “p” value 

ALT (IU/L) 28.31±5.79 34.26±3.84 0.477 

AST (IU/L) 20.68±3.43 31.84±6.52 0.408 

Total protein (gm/dl) 5.24±0.07 4.98±0.18* 0.038 

Albumin (gm/dl) 2.75±0.32 2.16±0.11* 0.033 

Globulin (gm/dl) 3.48±0.34 2.70±0.16* 0.038 

Creatinine (mg/dl) 0.70±0.06 0.89±0.05* 0.047 

BUN (mg/dl) 5.74±2.80 17.58±2.20* 0.017 

Blood glucose (mg/dl) 111.67±3.94 98.38±3.44 0.077 

**p<0.01 = highly significant, *p<0.05 = significant 

 

The mean values of serum total protein, albumin and globulin 

were significantly decreased (p<0.05) in CPV affected dogs 

in comparison to healthy dogs of group A. These findings 

were in agreement with Mallikarjun (2015) [22], Saravanan et 

al. (2020) [30], Harizan et al. (2021) [16] and Abdullaziz et al. 

(2022) [1]. These decreased values in CPV affected dogs might 

be due to leakage of serum protein through damaged 

capillaries of the villi of the intestine and less absorption 

through the damaged villi, anorexia and malabsorption 

leading to protein loss through the gastrointestinal tract 

(Macintire et al., 1997) [21]. 

The mean values of serum creatinine and BUN were 

significantly increased (p<0.05) in CPV affected dogs in 

comparison to group A (healthy dogs). These findings were in 

agreement with Bhat et al. (2013) [8], Dogra and Sood (2016) 
[11], Bhargavi et al. (2017) [17] and Abdullaziz et al. (2022) [1]. 

Increased BUN might be due to reduced glomerular filtration 

rate or peripheral azotemia (Biswas et al., 2005) [9]. Elevated 

BUN and creatinine are associated with hepatic hypoxia 

secondary to severe hypovolemia or due to the absorption of 

toxic substances due to loss of the gut barrier and also due to 

dehydration (Macintire et al., 1997) [21]. 

The mean values of ALT and AST were apparently increased 

with reduced blood glucose in CPV affected dogs, but 

statistically they did not differ significantly (p>0.05) from 

group A (healthy control group). 

 

3.6 Serum Biochemical Changes in CPV Affected Dogs 

after Treatment (Day 5) 

In the present study, whole blood samples were collected 

from 24 dogs of groups B, C, D and E (n=6 each) on day 0 

and 5th day of treatment for evaluation of serum biochemical 

parameters. The serum biochemistry values of groups B, C, D 

and E on day 5 after treatment were compared with healthy 

control group A. The detailed results are depicted in Table 8. 

 
Table 7: Serum biochemical changes in CPV affected dog of groups B, C, D and Group E on day 5 of treatment and its comparison with healthy 
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control group 
 

Serum Healthy CPV Treated Groups (n=6 each 

Constituents Dogs Group A (N=6) Group B Group C Group D Group E “p” value 

ALT (IU/L) 28.31±5.79 37.24±8.82 39.88±8.46 22.26±2.16 24.91±2.53 0.224 

AST (IU/L) 20.68±3.43 29.06±7.09 43.06±15.95 12.80±1.63 21.93±3.05 0.137 

Total protein (gm/dl) 5.24±0.07 4.60±0.62 5.35±0.33 5.35±0.22 5.68±0.10 0.319 

Creatinine (mg/dl) 0.70±0.06 0.72±0.07 0.81±0.32 0.64±0.06 0.62±0.07 0.905 

Albumin (gm/dl) 2.75±0.32 2.32±0.41 2.84±0.20 2.58±0.12 2.74±0.17 0.684 

Globulin (gm/dl) 3.48±0.34 2.38±0.29 2.51±0.29 2.78±0.25 2.94±0.18 0.635 

BUN (mg/dl) 5.74a±2.80 19.46b±4.28 22.76b±2.53 14.83b±2.58 17.99b±1.82 0.011 

Blood Glucose (mg/dl) 113.0±3.49 100.00±7.60 97.17±4.71 103.33±5.79 97.83±8.60 0.404 

Means with different superscripts (a, b) within the row differ significantly (p<0.05). 

**p<0.01 = highly significant, *p<0.05 = significant. 

 

Amongst the serum biochemical profile evaluated, the mean 

values of BUN were significantly increased (p<0.05) in 

groups B, C, D and E in comparison to group A (healthy 

dogs) on day 5 after treatment. This increased BUN might be 

due to reduced glomerular filtration rate or peripheral 

azotemia (Biswas et al., 2005) [9]. The mean values of AST, 

ALT, Total protein, Creatinine, Albumin, Globulin and Blood 

glucose were non-significantly (p>0.005) different between 

groups A, B, C, D and E on day 5 after treatment, the values 

of ALT, AST, TP were apparently higher and globulin lower 

in treated groups on day 5 as compared to values of healthy 

control group A (Table 4.18). 

 

3.7 Clinical Efficacy of Different Treatment on Canine 

Parvovirus Infection 

With each passing day of treatment, the clinical signs 

eventually reduced. In groups B, C and E, out of 8 dogs each, 

6 (75.00%) dogs were recovered and mortality was noted in 2 

(25.00%) dogs. In group D, all 8 (100%) dogs were recovered 

and no mortality was observed. Data in Table 8 indicate that 

Group D was having faster recovery without mortality as 

compared to Groups B, C and E. Majority of cases 15 

(46.88%) recovered on day 5 of treatment followed by 

15.62% recovery each on day 4 and day 3 (3 cases each) and 

3.12% on day 2, which indicates that efficacy of therapy 

improved successively with the duration of treatment. 

 

Table 8: Summary of clinical improvement after multiple 

treatments of canine parvovirus gastroenteritis 
 

Treatment 

group 

No. of 

dogs 

Recovery time 

(days) 

Recovery rate 

(%) 

Group A Healthy dogs 

Group B 8 5.00x±0.00 75.00% (6/8) 

Group C 8 4.67x±0.21 75.00% (6/8) 

Group D 8 3.13y±0.23 100.0% (8/8) 

Group E 8 4.83x±0.17 75.00% (6/8) 

Treatment found significant at 1% and 5% level of significance CD 

(Critical Difference) at p<0.01 = 0.779, CD at p<0.05 = 0.573. 

Means with different superscript (x, y) within the column differ 

significantly (p<0.01). 

 

All the dogs in different treatment groups showed 

improvement on the 5th day of treatment as compared to 0 

day. 

The dogs in group B the clinical recovery was recorded in 

75.00% (6/8) dogs in this group, and average recovery time 

was 5.00±0.00 days. 

The dogs in group C the clinical recovery was recorded in 

75.00% (6/8) dogs in this group and the average recovery 

time was 4.67±0.21 days. There was increase in blood glucose 

level in dogs of group C on day 5 as compared to day 0, 

because honey facilitates absorption of sugar and starch. It is 

also having anti-bacterial, anti-inflammatory properties and 

also contains vitamins, minerals and antioxidants. 

The dogs in group D the clinical recovery was recorded in 

100% (8/8) dogs in this group, with the average recovery time 

of 3.125±0.23 days. These findings are comparable to those of 

Gaykwad et al. (2018) [14] and Kataria et al. (2020) [19]. N-

acetyl cysteine is a powerful antioxidant, with improved 

glutathione S-transferase (GST) activity and decreased nitrite 

plus nitrate and malondialdehyde concentration. N-acetyl 

cysteine represents a potential additional treatment option that 

could be considered to improve the health condition and 

minimize the duration of hospitalization of CPV affected 

dogs. However supportive treatment alone failed to ameliorate 

oxidative stress in the infected dogs. 

The dogs in group E the clinical recovery in 75.00% (6/8) 

dogs with the recovery time of 4.83±0.17 days. Glutamine 

plays a key role in the maintenance of integrity of GI mucosal 

barrier, preventing bacterial translocation and facilitating 

absorption of nutrients and electrolytes from GI tract. 

Although the CPV affected dogs had tendency of vomition, 

they were not able to take glutamine powder orally. So, any 

oral medication is not recommended in CPV affected dogs 

due to vomition. 

Prolonged recovery time was observed in group B dogs which 

were treated with standard therapy without any adjuvant 

therapy. In Group C and E there was no significant (p>0.05) 

reduction in recovery time as compared to group B. Group D 

showed highly significant (p<0.01) reduction in recovery time 

as compared to group B, C and E. These results suggested that 

adjuvant therapy along with standard therapy helps to reduce 

the recovery time and improvement in recovery rate. So, such 

therapies are recommended in dogs affected with CPV 

infection. 

Among the adjuvant therapies, N-acetyl cysteine @ 70 mg/kg 

BW OID I/V took less recovery time with the highest 

recovery rate, so it can be recommended as an adjuvant along 

with standard therapy for treatment of CPV affected dogs. 

 

4. Conclusions 
The canine parvovirus infected dogs showed a highly 

significant decrease in WBC count, lymphocytes, total protein 

and significant decrease in albumin, globulin, whereas 

neutrophils and creatinine were highly significantly increased 

and BUN was significantly increased in CPV infected dogs as 

compared to healthy dogs. 

All the dogs in various treatment groups showed improvement 

in haematology and serum biochemistry on the 5th day of 

treatment as compared to 0 day values. The therapeutic 

efficacy based on haemato-biochemical parameters showed 
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comparable findings between the different treatment protocols 

on day 5 as compared to values of healthy group. 

The recovery time was significantly less (3.12±0.23 days) and 

recovery rate was 100% (8/8) in dogs that were treated with 

N-Acetyl Cysteine as adjuvant therapy as compared to other 

treatment groups. So, N-Acetyl Cysteine (NAC) @ 70 mg/kg 

BW OID I/V along with standard thray can be suggested as 

adjuvant therapy in the treatment of canine parvovirus 

gastroenteritis. 
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