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Research Paper 

Management of Short Bowel Syndrome in Nigerian 
Dogs. 

Kisani AI, Adeyanju JB, Elsa AT and Sonfada ML. 

World Vet. J. 8(2): 34-47, 2018; pii:S232245681800004-8 

ABSTRACT  

The effects of glutamine, honey, ascorbic acid and glutamine, honey, 
ascorbic acid combination on small bowel adaptation following 70% small 
intestinal resection in local Nigerian dogs were investigated. Thirty adult dogs with a median weight of 12.4kg (range 7-
18 kg) were used in this study. The dogs were randomized into five groups of six dogs each following resection. Group 1 
is the control group. The dogs here were not placed on any treatment. Group 2 dogs were placed on glutamine. Group 3 
dogs were placed on honey. Group 4 dogs were placed on ascorbic acid and group 5 dogs were placed on glutamine, 
honey and ascorbic acid combination. Intestinal biopsy samples were collected at day 0, 4 weeks, 6 weeks and 8 weeks 
for histomorphometric study. Intestinal morphology was evaluated using light microscopy. The body weights of the dogs 
were monitored weekly for 4, 6 and 8 weeks in the five groups. Small intestinal adaptive response was evaluated at 4, 6 
and 8 weeks post surgery. The animals treated with glutamine, honey, ascorbic acid and glutamine/ honey/ ascorbic acid 
combination experienced increase in intestinal villus height, villus width, crypt depth and wall thickness. The control group 
experienced a fall in intestinal villus height, villus width, crypt depth and wall thickness. The animals treated with 
glutamine, honey, ascorbic acid combination showed better therapeutic response followed by glutamine, honey and 
ascorbic acid in that order. There was a gradual increase in the body weight of animals in these groups. The control group 
did not show any appreciable adaptive response and the animals in this group progressively lost weight. It was concluded 
that dogs presented with short bowel syndrome could benefit from the supplementation of glutamine, honey and ascorbic 
acid in food. 
Keywords: Short bowel syndrome, Total parenteral nutrition, Intestinal resection, Small intestinal adaptive response  
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ABSTRACT 

The effects of glutamine, honey, ascorbic acid and glutamine, honey, ascorbic acid combination on small bowel 

adaptation following 70% small intestinal resection in local Nigerian dogs were investigated. Thirty adult dogs with 

a median weight of 12.4kg (range 7-18 kg) were used in this study. The dogs were randomized into five groups of 

six dogs each following resection. Group 1 is the control group. The dogs here were not placed on any treatment. 

Group 2 dogs were placed on glutamine. Group 3 dogs were placed on honey. Group 4 dogs were placed on ascorbic 

acid and group 5 dogs were placed on glutamine, honey and ascorbic acid combination. Intestinal biopsy samples 

were collected at day 0, 4 weeks, 6 weeks and 8 weeks for histomorphometric study. Intestinal morphology was 

evaluated using light microscopy. The body weights of the dogs were monitored weekly for 4, 6 and 8 weeks in the 

five groups. Small intestinal adaptive response was evaluated at 4, 6 and 8 weeks post surgery. The animals treated 

with glutamine, honey, ascorbic acid and glutamine/ honey/ ascorbic acid combination experienced increase in 

intestinal villus height, villus width, crypt depth and wall thickness. The control group experienced a fall in intestinal 

villus height, villus width, crypt depth and wall thickness. The animals treated with glutamine, honey, ascorbic acid 

combination showed better therapeutic response followed by glutamine, honey and ascorbic acid in that order. There 

was a gradual increase in the body weight of animals in these groups. The control group did not show any 

appreciable adaptive response and the animals in this group progressively lost weight. It was concluded that dogs 

presented with short bowel syndrome could benefit from the supplementation of glutamine, honey and ascorbic acid 

in food. 

Key words: Short bowel syndrome, Total parenteral nutrition, Intestinal resection, Small intestinal adaptive 

response  
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INTRODUCTION 

 

Extensive resection of the small intestine can result in a condition known as Short Bowel Syndrome (SBS) (Gorman et 

al., 2006; Hasosah et al., 2008; Seetharam and Rodrigues, 2011; Mayeur et al., 2016; Vagholkar et al., 2016) and it 

occurs in both humans and animals. It is a disorder characterized by an intestinal absorptive surface area that is 

insufficient to support the host. This intestinal loss results in the malabsorption of fluid, electrolytes and other essential 

nutrients, severe diarrhea, dehydration and progressive malnutrition. Intestinal failure results when the residual bowel 

length cannot meet the patient’s nutritional requirement thus necessitating dependence on parenteral nutrition (PN) 

(Donohoe and Reynolds, 2010; Norholk et al., 2012; Winkler and Smith, 2014; Mayer and Kerner, 2017). It is this 

dependence on parenteral nutrition that is responsible for the majority of morbidity and mortality associated with short 

bowel syndrome (Wales and Christison-Lagay, 2010; Vipperla and O’keefe, 2014). In dogs, intestinal resection is done 

because of linear foreign bodies, mesenteric volvulus, direct traumatic damage to the small bowel wall, solitary foreign 

body with perforation of the intestine, intussusceptions, dehiscence of a previous gastrointestinal tract surgery site and 

gastrointestinal tract tumor (Gorman et al., 2006). Long‐term survival of patients with SBS is dependent on the 

adaptation of the remaining small intestine and response to pharmacological and nutritional management (Wall, 2013, 

Cunha-Melo and Costa, 2014; Rodriguez-Montes et al., 2016). 

Managing short bowel syndrome is challenging as the medications are expensive and patients have to use them for 

a very long time and there is no guarantee that the response will be favourable (Hrbaty et al., 2004). 

http://www.science-line.com/index/
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MATERIALS AND METHODS 

 

Experimental animals 

Thirty dogs under 2 years of age with a mean weight of 12.4 kg (range 7-18 kg) were used for this study. They were 

stabilized for 4 weeks by being boarded in kennels within the teaching hospital and were dewormed and treated against 

ectoparasites and hemoparasites. They were fed daily and water was provided ad libitum. Each animal was fasted for 12 

hours prior to surgery. They were premedicated with Atropine sulphate (Jiangsu Huayang pharmaceutical, China) at a 

dose rate of 0.04 mg/kg and xylazine hydrochloride (XYL-M2®, VMD, Belgium) at a dose rate of 1 mg/kg body weight 

intramuscularly. Induction was done with thiopentone sodium (Rotexmedica, Germany) at a dose rate of 10 mg/kg body 

weight intravenously. The total small intestinal length in each dog was calculated and recorded as described by Kisani et 

al. (2017).  

 

Surgical procedure 

Each animal was aseptically prepared and a ventral midline abdominal incision was made. The intestinal tract was 

exteriorized. Seventy per cent of the small intestinal tract (from the result of the preliminary study) was resected 

beginning from a point 7cm from   the duoduno-jejunal flexure (treitz ligament). The residual intestinal tract was sutured 

using end to end anastomosis with polyglactin 910 (vicryl® Ethicon, USA) size “0” as described earlier. A full thickness 

biopsy sample of the small intestinal tract (Jejunum and ileum) were collected and fixed in 10% formalin (pretreatment 

sample). The anastomostic site was covered with omentum and returned to the abdominal cavity. The abdominal incision 

was closed using standard surgical technique (Fossum, 2014). Procain penicillin (Shuazhuang co ltd, China) 20,000 iu/kg 

and Streptomycin (North China pharmaceutical co ltd, China)(10 mg/kg) was administered intramuscularly for 5 days 

post operative. Pentazocin (Bharat Parenterals ltd, India) was administered intramuscularly at the dose rate of 5mg/kg for 

7 days to relieve pain. 

The dogs were given 5% dextrose infusion intravenously at 10 mls/kg/hr on the second and third day post 

operative. They were fed bland diet gruel on the fourth post operative day and returned to normal solid diet on day five 

post surgery. After surgery, the animals were randomized into five groups that each group contained six animals. Group 

1 was the control group. The animals in this group were not treated. They were left to attend to their normal daily ration 

throughout the period of experiment. Group 2: Animals in this group were placed on orally administered glutamine. The 

dogs were given 9.0 mg/kg/day for 4 weeks (two dogs), 12.0 mg/kg/day for 6 weeks (Two dogs) and two15.0 mg/kg/day 

for 8 weeks (two dogs). 

Group 3: The animals in this group were placed on orally administered honey. Two dogs were placed on honey at 

7.5 mls/day for 4 weeks, two dogs consumed10mls/day for 6 weeks and two dogs were administered 12.5 mls/day for 8 

weeks. Group 4: The animals in this group were placed on orally administered Ascorbic acid (vitamin C). Two dogs 

were administered ascorbic acid 150 mg/day for 4weeks, two dogs administered on ascorbic acid 250mg/day for 6 weeks 

and two dogs administered 350 mg/day for 8 weeks. Group 5: The animals in this group were placed on combine dose of 

glutamine (9 mg/kg/day), honey (7.5 mls/day) and vitamin C (150 mg/day). Two animals were placed on this 

combination for 4 weeks, two animals administered for 6weeks and two animals administered for 8 weeks.  

 

Histomorphometric analysis 

 Small bowel biopsy specimens were obtained from the jejunum and ileum at day 0 (pre-surgical) and at 4, 6 and 8 

weeks post resection-anastomosis. A total of four biopsy specimens were obtained from each patient (at the end of first 

and second laparotomy) and placed in 10% formalin. After routine formalin fixation, biopsy specimens were embedded 

in paraffin. Four-micrometer-thick (4 µm) sections were cut perpendicular to the mucosa and stained routinely with 

H&E. Then using light microscopy and an eye piece micrometer at a magnification of ×100, the villus height, villus 

width, crypt depth and cross sectional area of the bowel mucosa were measured as explained by Joaquim et al. (2005). 

Five readings were taken for each parameter and the average value determined. Photomicrograph and interpretation of 

the slides were done using trinocular microscope and Amscope Toup View 3.7. 

 

Statistical analysis 

Data were expressed as descriptive statistics. Differences among the groups were evaluated using one way analysis 

of variance (ANOVA) followed by a two tailed student’s t-test using SPSS version 16. The level of significance was set 

at 5%. 

 

Ethical approval 

This study was approved by the ethical committee of the college of veterinary medicine, university of Agriculture, 

makurdi, Nigeria with no.001. 
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RESULTS 

 

Histomorphometry 

 

Villus height 

There was an increase in villus height for all the groups except the control group which experienced a fall in jejuna 

villus height in week 6 and 8 (Table 1) and a fall in ileal villus height in week 4 and 6. Group 5 also experienced a fall in 

jejuna villus height in week 6 (Table 5). The animals in group 4 showed a fall in ilea villus height in week 6. Groups 2, 

3, and 5 showed statistically significant increase in villus height (Tables 2, 3 and 5) (P<0.05) while groups 1 and 4 did 

not cause statistical increase in villus height (Tables 1 and 4) (P>0.05). 

 

Villus width 

There was increase in villus width in all the groups. The control group and glutamine treated groups had greater 

increase in jejuna villus width at week 4 and a decrease in week 6 and 8 (Table 1). The control group also experienced a 

decrease in ilea villus width in week 4 and 6.  Glutamine, honey and ascorbic acid treated groups had shown a 

statistically significant increase in villus width (Tables 2, 3 and 4) (P<0.05). Ascorbic acid treated group had also shown 

significant increase in ilea villus height. 

 

Crypt Depth 

There was an increase in crypt depth in all the groups except the control group (Tables 1-5). Glutamine, honey and 

glutamine honey and ascorbic acid treated groups caused a significant increase in crypt depth (P<0.05). Ascorbic acid 

treated animals significantly enhanced ilea crypt depth while the control group did not show any significant changes. 

 

Wall thickness  

All the groups experienced increase in wall thickness except the control group which experience increase only in 

the ilea wall thickness in week 8 of experiment (Tables 1-5). Group 2 (glutamine treated), group 3 (honey treated) and 

group 5 (glutamine/ honey/ ascorbic acid treated) animals had shown a significant increase in wall thickness (P< 0.05) 

Tables 2, 3 and 5). Ascorbic acids treated group had shown a significant increase in jejunal wall thickness (P<0.05) 

(Table 4). 

 

 

 

Table 1. Jejunal histomorphometric analysis for dogs (Control group) post 70% small intestinal resection 

Jejunum WKs 

Number of dogs (n = 6) 

Mean ±SEM P value 

1 2 3 4 5 6 

Villus Height 

(VH) 

0 1.104 0.937 0.696 0.787 0.814 0.925 0.877±0.058  

4 1.024 0.861 - - - - 0.943±0.082 
0.131 

6 - - 0.638 0.725 - - 0.682±0.044 

8 - - - - 0.772 0.567 0.670±0.103  

Villus Width 

(VW) 

0 0.979 0.876 0.166 0.192 0.177 0.140 0.422±0.161  

4 0.908 0.796 - - - - 0.852±0.056 
0.138 

6 - - 0.110 0.132 - - 0.121±0.011 

8 - - - - 0.145 0.102 0.124±0.022  

Crypt Depth 

(CD) 

0 0.426 0.322 0.680 0.799 0.565 0.322 0.519±0.080  

4 0.357 0.248 - - - - 0.303±0.055 
0.216 

6 - - 0.622 0.744 - - 0.683±0.061 

8 - - - - 0.528 0.282 0.405±0.123  

Wall 

Thickness (WT) 

0 1.250 0.840 1.021 0.765 0.918 0.826 0.937±0.072  

4 1.038 0.597 - - -  0.818±0.221 
0.812 

6 - - 0.961 0.699 - - 0.830±0.131 

8 - - - - 0.887 0.795 0.841±0.046  

WKs= Weeks; n= Number of dogs 
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Table 2. Jejunal histomorphometric analysis for dogs post 70% small intestinal resection 

Jejunum WKs 

Number of dogs (n = 6) 

Mean ±SEM P value 

1 2 3 4 5 6 

Villus Height 

(VH) 

0 0.753 0.876 0.922 0.730 0.684 0.779 0.791±0.037  

4 1.026 1.162 - - - - 1.094±0.068 
0.0002 

6 - - 1.317 1.117 - - 1.217±0.100 

8 - -   1.341 1.431 1.386±0.045  

Villus Width 

(VW) 

0 0.141 0.156 0.133 0.129 0.143 0.138 0.422±0.161  

4 0.182 0.602 - - - - 0.852±0.056 
0.138 

6 - - 0.204 0.197 - - 0.121±0.011 

8 - - - - 1.068 1.029 0.124±0.022  

Crypt Depth 

(CD) 

0 0.555 0.676 0.492 0.472\ 0.394 0.478 0.511±0.039  

4 0.606 0.731 - - - - 0.669±0.063 
0.0037 

6 - - 0.794 0.768 - - 0.781±0.013 

8 - - - - 0.805 0.896 0.851±0.046  

Wall 

Thickness (WT) 

0 0.580 0.767 0.804 0.814 0.961 0.607 0.756±0.058  

4 0.815 0.999 - - - - 0.907±0.092 
0.0003 

6 - - 1.152 1.168 - - 1.160±0.008 

8 - - - - 1.922 1.559 1.741±0.182  

WKs= Weeks; n= Number of dogs 

 

 

 

 

 

 

 

 

Table 3. Jejunal histomorphometric analysis for dogs pre and post 70% small intestinal resection and anastomosis  

Jejunum 
 

WKs 

Number of dogs (n = 6) 
Mean ±SEM P value 

1 2 3 4 5 6 

Villus Height 

(VH) 

0 0.866 0.940 0.879 0.761 1.230 0.720 0.899±0.074  

4 1.047 1.102     1.075±0.028 0.042 

6   1.173 1.073   1.123±0.050  

8     1.631 1.124 1.378±0.254  

Villus Width 

(VW) 

0 0.152 0.126 0.163 0.134 0.192 0.141 0.151±0.010  

4 0.190 0.158     0.174±0.016 0.030 

6   0.214 0.183   0.199±0.016  

8     0.249 0.201 0.225±0.024  

Crypt Depth 

(CD) 

0 0.558 0.708 0.658 0.620 0.774 0.490 0.635±0.042  

4 0.589 0.742     0.666±0.077 0.027 

6   0.870 0.920   0.895±0.025  

8     1.084 0.802 0.943±0.141  

Wall 

Thickness (WT) 

0 0.636 0.800 0.798 0.669 0.724 0.972 0.767±0.049  

4 0.787 0.984     0.886±0.099 0.0001 

6   1.047 0.881   0.964±0.083  

8     1.636 1.834 1.735±0.099  

WKs= Weeks, n= Number of dog 
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Table 4. Jejunal histomorphometric analysis for dogs pre and post 70% small intestinal resection and anastomosis  

Jejunum WKs 
Number of dogs (n = 6) 

Mean ±SEM P value 

1 2 3 4 5 6 

Villus Height 

(VH) 

0 0.873 0.796 0.992 0.693 0.694 0.772 0.803±0.047  

4 0.994 0.972     0.983±0.011 
0.093 

6   1.131 0.872   1.014±0.138 

8     1.039 1.113 1.076±0.037  

Villus Width 

(VW) 

0 0.114 0.163 0.134 0.174 0.153 0.137 0.146±0.009  

4 0.132 0.178     0.155±0.023 
0.132 

6   0.166 0.210   0.188±0.022 

8     0.197 0.178 0.188±0.010  

Crypt Depth 

(CD) 

0 0.790 0.438 0.702 0.511 0.545 0.603 0.598±0.053  

4 0.81 0.456     0.633±0.177 
0.356 

6   0.842 0.691   0.767±0.076 

8     0.747 0.807 0.777±0.030  

Wall 

Thickness (WT) 

0 0.700 0.840 0.629 0.608 0.588 0.494 0.643±0.048  

4 0.776 0.924     0.850±0.074 
0.005 

6   0.979 0.928   0.954±0.026 

8     1.091 0.993 1.042±0.049  

WKs= Weeks; n= Number of dog 

 

 

 

 

 

 

 

 

Table 5. Jejunal histomorphometric analysis for dogs pre and post small intestinal resection and anastomosis   

Jejunum WKs 
Number of dogs (n = 6) 

Mean ±SEM P value 

1 2 3 4 5 6 

Villus Height 

(VH) 

0 1.333 0.981 0.788 0.765 1.080 0.965 0.985±0.085  

4 1.646 1.298     1.472±0.174 
0.002 

6   1.318 1.305   1.312±0.007 

8     1.941 1.821 1.881±0.060  

Villus Width 

(VW) 

0 0.135 0.127 0.132 0.164 0.130 0.152 0.140±0.006  

4 0.191 0.187     0.189±0.002 0.0001 

6   0.212 0.265   0.239±0.027  

8     0.271 0.321 0.296±0.025  

Crypt Depth 

(CD) 

0 0.574 0.961 0.413 0.592 0.536 0.882 0.660±0.087  

4 0.639 1.023     0.831±0.192 
0.070 

6   0.812 0.997   0.905±0.093 

8     1.05 1.402 1.226±0.176  

Wall 

Thickness (WT) 

0 0.716 0.786 0.890 0.597 0.882 0.943 0.802±0.053  

4 1.100 1.175     1.138±0.038 
0.0001 

6   1.355 1.053   1.204±0.151 

8     1.912 1.994 1.953±0.041  

WKs= Weeks; n= Number of dog 
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Figure 1. The jejunum of dogs at eight weeks post resection showing (a) Necrosis of villi and (b) leucocytes infiltration 

of laminal propria. (H&E) ×100 

 

 
Figure 2. The Ileum of dogs at eight weeks post resection showing (a) mild necrosis and (b) moderate hyperplasia of 

villi (H&E) ×100 

a 
b 

a 
b 
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Figure 3. The Jejunum of dogs at eight weeks after treatment with glutamine showing (a) formation of surface 

epithelium (H&E) ×40 

 

 

 
Figure 4. The ileum of dogs at eight weeks after treatment with glutamine showing (a) surface epithelium (b) 

Hyperplastic villi (H&E) ×100 

 

a 

a 

  b 

a 

a 
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Figure 5. The Jejunum of dogs at eight weeks after treatment with honey showing normal villi – “a” (H&E) ×40 

 

 
Figure 6. The ileum of dogs at eight weeks after treatment with honey showing complete recovery (H&E) ×40 

 

 

a a 
a 
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Figure 7. The Jejunum of dogs at eight weeks after treatment with ascorbic acid showing leucocytic infiltration of 

lamina propria of the intestinal mucosa (a) (H&E) ×100 

 

 
Figure 8. The ileum of dogs at eight weeks after treatment with ascorbic acid showing thickened lamina propria 

infiltrated by leucocytes (arrow) (H&E) ×40 

a 

a 
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Figure 9. The Jejunum of dogs at eight weeks after treatment showing well formed villi (arrow) (H&E) ×40 

 

 

 
Figure 10. The Ileum of dogs at eight weeks after treatment showing well formed surface epithelium and villi (arrow) 

(H&E) ×40 

a 
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Diagram 1. Pre-resection and post-treatment jejunal villi height of dogs in control, glutamine, honey, ascorbic acid and 

glutamine/ honey/ ascorbic acid combination treated groups 

 
 

 
Diagram 2. Pre-resection and post-treatment jejuna wall thickness of dogs in control, glutamine, honey, ascorbic acid 

and glutamine/ honey / ascorbic acid combination treated groups 

 

 

 
Diagram 3. Pre-resection and post-resection jejunal crypt depth of dogs in control, glutamine, honey, ascorbic acid and 

glutamine/ honey/ascorbic combination acid treated groups 
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DISCUSSION 

 

In present study, the effects of glutamine, honey, ascorbic acid and glutamine, honey and ascorbic acid combination on 

intestinal adaptation in Nigerian dogs suffering from short bowel syndrome following 70% small bowel resection was 

evaluated. Dogs in all the groups in this study had diarrhea and loss of weight which is in agreement with the findings of 

Gorman et al. (2006), Shaw et al. (2012) and Tappenden (2014). The reason was due to mal-absorption as a result of the 

loss of mucosal absorptive surface area associated with short bowel syndrome (Shaw et al., 2012; Cunha-Melo and 

Costa, 2014; Merritt et al., 2017). 

However, there was a reduction in diarrhea in animals treated with glutamine, honey, ascorbic acid and their 

combination after one week of treatment. This is due to the adaptive changes taking place in the intestinal mucosa that 

improves absorption and digestion of nutrients (Shaw et al., 2012; Vagholkar et al., 2016; Gillard et al., 2017). This is 

the reason for the increase in weight observed in animals in these four groups.  

Animals in the control group however, continue to experience diarrhea especially after feeding due to inadequate 

adaptive changes in the intestinal mucosal. Hence the gradual drop in body weight observed in this group. Glutamine is 

the major nutrient for the bowel. It is the primary substrate used by enterocytes. Supplementation during catabolic states 

improves structural integrity, function and repair of the intestinal mucosa, decreases bacterial translocation and epithelial 

apoptosis, improves nitrogen balance and influencing gut immune response (Chandler, 2002; Evans et al., 2003; 

Grimble, 2005; Larson et al., 2007). Dogs treated with glutamine (group 2) experienced significant increase (P<0.05) in 

Villus Height (VH), Crypt Depth (CD), Villus Width (VH) and Wall Thickness (WT). The gradual increase in body 

weight observed in this group may be due to enhanced absorption of nutrients from improved adaptation of the remnant 

small bowel. Our findings on the use of glutamine in this study, agrees with the previous work by Eyarefe et al. (2012), 

who used glutamine on dogs with short bowel syndrome following massive small bowel resection and observed a 

beneficial adaptive response by the remnant small bowel in those dogs. In this study, dogs treated with honey (group 3) 

showed a significant increase (P<0.05) in VH, CD, VW and WT. There was a gradual increase in body weight. There 

was also a complete regeneration of the intestinal epithelium. This result is also in agreement with the findings of 

Eyarefe et al. (2012) who also used honey to treat dogs suffering from short bowel syndrome and observed positive 

adaptive response.  

Dogs treated with ascorbic acid showed marginal increase in VH, VW, CD and WT. It has been reported that 

malassimilation and increased fluid losses with diarrhea may deplete vitamin C in the body (Chandler, 2002). It may be 

possible that the dosage of vitamin C used in this study was not enough to compensate for the large losses that had 

occurred. Though the increase was not statistically significant, it was comparatively better than that of the control group. 

The action of ascorbic acid (vitamin C) was as a result of its powerful antioxidant property where it scavenges and 

mopes up reactive oxygen and nitrogen species (free radicals) in the body. These reactive species are generated by 

normal cell processes as well as environmental stressors and can cause damage to tissues (Halliwell and White man, 

1997; Telang, 2013).  Oxidative stress also occurred in the intestine in diseases and may cause increased inflammation 

and permeability (Chandler, 2002). Thus vitamin C reduced potential damage to tissues. All these positive effects may 

probably be undermined in this study, due to the insufficiency of vitamin C, which may be responsible for the 

low/gradual villi height, crypt depth, villi width and wall thickness. The evaluation of ascorbic acid in the treatment of 

short bowel syndrome did not report experimentally and there are not enough published data about this research topic.  

Dogs on glutamine, honey and ascorbic acid combination (group 5) showed significant increase in VH, VW, CD 

and WT. This adaptive response was higher than that observed in glutamine (group 2), honey (group 3) or ascorbic acid 

(group 4) treated animals respectively. This showed that the combination of these three supplements had synergistic 

effect that could enhance small bowel adaptation in patients with short bowel syndrome. Similarly, the synergistic effect 

of these products has not been reported. Animals in the control group did not show any appreciable adaptive response as 

there was no significant increase in VH, VW, CD and WT. There was also drop in body weight. 

The result of this study has revealed that glutamine, honey and their combination have beneficial intestinal adaptive 

response in patients suffering from short bowel syndrome. However, /glutamine/ honey/ ascorbic acid combination 

produces higher adaptive response than glutamine, honey or ascorbic acid alone. The higher doses of these supplements 

produced better adaptive response than the lower doses. 

 

CONCLUSION 
 

Glutamine, honey and ascorbic acid given individually or in combination enhanced residual bowel efficiency and 

improved outcome in patients suffering from short bowel syndrome. It is therefore recommended that dogs with signs 

attributable to short bowel syndrome should be given supplement of glutamine, honey and ascorbic acid in food. 
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If the manuscript contains photos or parts of photos of patients, informed consent from each patient should be obtained. Patient's 
identities and privacy should be carefully protected in the manuscript. 
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Competing interests that might interfere with the objective presentation of the research findings contained in the manuscript 
should be declared in a paragraph heading "Competing interests" (after Acknowledgment section and before References). 
Examples of competing interests are ownership of stock in a company, commercial grants, board membership, etc. If there is no 
competing interest, please use the statement "The authors have declared that no competing interest exists. 
 
Graphical Abstract:  
 
Authors should provide a graphical abstract (a beautifully designed feature 
figure) to represent the paper aiming to catch the attention and interest of 
readers. Graphical abstract will be published online in the table of content. 
The graphical abstract should be colored, and kept within an area of 12 cm 
(width) x 6 cm (height) or with similar format. Image should have a 
minimum resolution of 300 dpi and line art 1200dpi. Note: Height of the 

image should be no more than the width. Please avoid putting too much 
information into the graphical abstract as it occupies only a small space. 
Authors can provide the graphical abstract in the format of PDF, Word, 
PowerPoint, jpg, or png, after a manuscript is accepted for publication. 
See more samples from archive. 
If you have decided to provide a Professional Graphical Abstract, please click here. 
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Presentation of the article 
 

Main Format 
First page of the manuscripts must be properly identified by the title and the name(s) of the author(s). It should be 
typed in Times New Roman (font sizes: 17pt in capitalization for the title, 10pt for the section headings in the body 

of the text and the main text, 9pt for References, double spaced, in A4 format with 2cm margins. All pages and lines 
of the main text should be numbered consecutively throughout the manuscript. The manuscript must be saved in a 
.doc format, (not .docx files). Abbreviations in the article title are not allowed. 
 

Manuscripts should be arranged in the following order: 

a. TITLE (brief, attractive and targeted); 

b. Name(s) and Affiliation(s) of author(s) (including post code) and corresponding E-mail; 

c. ABSTRACT; 

d. Key words (separate by semicolons; or comma,); 

e. Abbreviations (used in the manuscript); 

f. INTRODUCTION; 

g. MATERIALS AND METHODS; 

h. RESULTS; 

i. DISCUSSION; 

j. CONCLUSION; 

k. Acknowledgements (if there are any); 

1. REFERENCES; 

m. Tables;  

n. Figure captions; 

o. Figures; 
Results and Discussion can be presented jointly if preferred. 
Discussion and Conclusion can be presented jointly if preferred. 
 
Article Sections Format 
 
Title should be a brief phrase describing the contents of the paper. The first letter of each word in title should use upper case. The 
Title Page should include the author(s)'s full names and affiliations, the name of the corresponding author along with phone and e-
mail information. Present address (es) of author(s) should appear as a footnote. 
 
Abstract should be informative and completely self-explanatory, briefly present the topic, state the scope of the experiments, 
indicate significant data, and point out major findings and conclusions. The abstract should be 150 to 300 words in length. 
Complete sentences, active verbs, and the third person should be used, and the abstract should be written in the past tense. 
Standard nomenclature should be used and abbreviations should be avoided. No literature should be cited. 
Following the abstract, about 3 to 10 key words that will provide indexing references should be listed.  
 
Introduction should provide a clear statement of the problem, the relevant literature on the subject, and the proposed approach or 
solution. It should be understandable to colleagues from a broad range of scientific disciplines. 
 
Materials and Methods should be complete enough to allow experiments to be reproduced. However, only truly new procedures 
should be described in detail; previously published procedures should be cited, and important modifications of published 
procedures should be mentioned briefly. Capitalize trade names and include the manufacturer's name and address. Subheadings 
should be used. Methods in general use need not be described in detail. 
 
Results should be presented with clarity and precision. The results should be written in the past tense when describing findings in 
the author(s)'s experiments. Previously published findings should be written in the present tense. Results should be explained, but 
largely without referring to the literature. Discussion, speculation and detailed interpretation of data should not be included in the 
results but should be put into the discussion section. 
 
Discussion should interpret the findings in view of the results obtained in this and in past studies on this topic. State the 
conclusions in a few sentences at the end of the paper. The Results and Discussion sections can include subheadings, and when 
appropriate, both sections can be combined. 
 
Conclusion can be presented jointly if preferred. 
 
Acknowledgments of persons, grants, funds, etc should be brief. 
 
Tables should be kept to a minimum and be designed to be as simple as possible. Tables are to be typed double-spaced 
throughout, including headings and footnotes. Each table should be on a separate page, numbered consecutively in Arabic 
numerals and supplied with a heading and a legend. Tables should be self-explanatory without reference to the text. The details of 
the methods used in the experiments should preferably be described in the legend instead of in the text. The same data should not 
be presented in both table and graph forms or repeated in the text. 
 
Figure legends should be typed in numerical order on a separate sheet. Graphics should be prepared using applications capable of 
generating high resolution GIF, TIFF, JPEG or PowerPoint before pasting in the Microsoft Word manuscript file. Use Arabic numerals 
to designate figures and upper case letters for their parts (Figure 1). Begin each legend with a title and include sufficient 
description so that the figure is understandable without reading the text of the manuscript. Information given in legends should 
not be repeated in the text. 
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Declarations section - Please include declarations heading 
Please ensure that the sections: 
-Ethics (and consent to participate) 
-Authors' contributions 
-Competing interests 

-Availability of data and materials 
are included at the end of your manuscript in a Declarations section. 
 
Authors’ Contributions 
For manuscripts with more than one author, WVJ require an Authors' Contributions section to be placed after the Competing 
Interests section. 

An 'author' is generally considered to be someone who has made substantive intellectual contributions to a published study. To 
qualify as an author one should 1) have made substantial contributions to conception and design, or acquisition of data, or analysis 
and interpretation of data; 2) have been involved in drafting the manuscript or revising it critically for important intellectual 
content; and 3) have given final approval of the version to be published. Each author should have participated sufficiently in the 
work to take public responsibility for appropriate portions of the content. Acquisition of funding, collection of data, or general 
supervision of the research group, alone, does not justify authorship. 
We suggest the following format (please use initials to refer to each author's contribution): AB carried out the molecular genetic 
studies, participated in the sequence alignment and drafted the manuscript. JY carried out the immunoassays. MT participated in 
the sequence alignment. ES participated in the design of the study and performed the statistical analysis. FG conceived of the 
study, and participated in its design and coordination and helped to draft the manuscript. All authors read and approved the final 
manuscript.  
For authors that equally participated in a study please write 'All/Both authors contributed equally to this work.' 
Contributors who do not meet the criteria for authorship should be listed in an acknowledgements section. 
 
Competing Interests 
Competing interests that might interfere with the objective presentation of the research findings contained in the manuscript 
should be declared in a paragraph heading "Competing interests" (after Acknowledgment section and before References). 
Examples of competing interests are ownership of stock in a company, commercial grants, board membership, etc. If there is no 
competing interest, please use the statement "The authors declare that they have no competing interests.". 
World's Veterinary Journal adheres to the definition of authorship set up by The International Committee of Medical Journal Editors 
(ICMJE). According to the ICMJE authorship criteria should be based on 1) substantial contributions to conception and design of, or 
acquisition of data or analysis and interpretation of data, 2) drafting the article or revising it critically for important intellectual 
content and 3) final approval of the version to be published. Authors should meet conditions 1, 2 and 3. 
It is a requirement that all authors have been accredited as appropriate upon submission of the manuscript. Contributors who do 
not qualify as authors should be mentioned under Acknowledgements. 
 
Change in authorship 
We do not allow any change in authorship after provisional acceptance. We cannot allow any addition, deletion or change in 
sequence of author name. We have this policy to prevent the fraud. 
 
Acknowledgements 
We strongly encourage you to include an Acknowledgements section between the Authors‟ contributions section and Reference list. 
Please acknowledge anyone who contributed towards the study by making substantial contributions to conception, design, 
acquisition of data, or analysis and interpretation of data, or who was involved in drafting the manuscript or revising it critically for 
important intellectual content, but who does not meet the criteria for authorship. Please also include their source(s) of funding. 
Please also acknowledge anyone who contributed materials essential for the study. 
Authors should obtain permission to acknowledge from all those mentioned in the Acknowledgements. Please list the source(s) of 
funding for the study, for each author, and for the manuscript preparation in the acknowledgements section. Authors must 
describe the role of the funding body, if any, in study design; in the collection, analysis, and interpretation of data; in the writing 
of the manuscript; and in the decision to submit the manuscript for publication. 
 
Data Deposition 
Nucleic acid sequences, protein sequences, and atomic coordinates should be deposited in an appropriate database in time for the 
accession number to be included in the published article. In computational studies where the sequence information is unacceptable 
for inclusion in databases because of lack of experimental validation, the sequences must be published as an additional file with 

the article. 
 
References 
1. A WVJ reference style for EndNote may be found here. 

2. All references to publications made in the text should be presented in a list with their full bibliographical 

description. 

3. In the text, a reference identified by means of an author„s name should be followed by the date of the reference 

in parentheses. When there are more than two authors, only the first author„s surname should be mentioned, 
followed by ‟et al„. In the event that an author cited has had two or more works published during the same year, the 
reference, both in the text and in the reference list, should be identified by a lower case letter like ‟a„ and ‟b„ after 
the date to distinguish the works. 

4. References in the text should be arranged chronologically (e.g. Kelebeni, 1983; Usman and Smith, 1992 and 

Agindotan et al., 2003). The list of references should be arranged alphabetically on author's surnames, and 
chronologically per author. If an author's name in the list is also mentioned with co-authors, the following order 
should be used: Publications of the single author, arranged according to publication dates - publications of the same 
author with one co-author - publications of the author with more than one co-author. Publications by the same 
author(s) in the same year should be listed as 1992a, l992b, etc. 

5. Names of authors and title of journals, published in non-latin alphabets should be transliterated in English. 

http://www.science-line.com/EndNote/World%20Vet%20J.ens
http://www.science-line.com/EndNote/World%20Vet%20J.ens
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6. A sample of standard reference is " 1th Author surname A, 2th Author surname B , 3th Author surname C. 2013. 

Article title should be regular and 7 pt . World Vet. J., Add No. of Volume (Issue No.): 00-00." 

7. The color of references in the text of article is dark blue. Example: (Preziosi et al., 2002; Mills et al., 2015). 
 

-Examples (at the text) 
Abayomi (2000), Agindotan et al. (2003), (Kelebeni, 1983), (Usman and Smith, 1992), (Chege, 1998; Chukwura, 1987a,b; Tijani, 
1993,1995), (Kumasi et al., 2001). 

 
--Examples (at References section) 
a) For journal: 
Lucy MC (2000). Regulation of ovarian follicular growth by somatotropin and insulin- like growth factors in cattle. Journal of Dairy 
Science, 83: 1635-1647. 
Kareem SK (2001). Response of albino rats to dietary level of mango cake. J. Agric. Res. Dev. pp 31-38. 
Chikere CB, Omoni VT and Chikere BO (2008). Distribution of potential nosocomial pathogens in a hospital environment. African 
Journal of Biotechnology. 7: 3535-3539. 
b) For symposia reports and abstracts: 
Cruz EM, Almatar S, Aludul EK and Al-Yaqout A (2000). Preliminary Studies on the Performance and Feeding Behaviour of Silver 
Pomfret (Pampus argentens euphrasen) Fingerlings fed with Commercial Feed and Reared in Fibreglass Tanks. Asian Fisheries 
Society Manila, Philippine 13: 191-199. 
c) For edited symposia, special issues, etc., published in a journal: 
Korevaar H (1992). The nitrogen balance on intensive Dutch dairy farms: a review. In: A. A. Jongebreur et al. (Editors), Effects of 
Cattle and Pig Production Systems on the Environment: Livestock Production Science, 31: 17-27. 
d) For books: 
AOAC (1990). Association of Official Analytical Chemists. Official Methods of Analysis, 15th Edition. Washington D.C. pp. 69-88.  
Pelczar JR, Harley JP, Klein DA (1993). Microbiology: Concepts and Applications. McGraw-Hill Inc., New York, pp. 591-603. 
e) Books, containing sections written by different authors: 
Kunev M (1979). Pig Fattening. In: A. Alexiev (Editor), Farm Animal Feeding. Vol. III. Feeding of Different Animal Species, 
Zemizdat, Sofia, p. 233-243 (Bg). 

In referring to a personal communication the two words are followed by the year, e.g. (Brown, J. M., personal communication, 
1982). In this case initials are given in the text.  

 
 
Nomenclature and Abbreviations 
Nomenclature should follow that given in NCBI web page and Chemical Abstracts. Standard abbreviations are 
preferable. If a new abbreviation is used, it should be defined at its first usage. Abbreviations should be presented in 
one paragraph, in the format: "term: definition". Please separate the items by ";".  
E.g. ANN: artificial neural network; CFS: closed form solution... 

 
 
Abbreviations of units should conform to those shown below:  

Decilitre dl Kilogram kg 

Milligram mg hours h 

Micrometer mm Minutes min 

Molar mol/L Mililitre ml 

Percent %   

 
Other abbreviations and symbols should follow the recommendations on units, symbols and abbreviations: in “A 

guide for Biological and Medical Editors and Authors (The Royal Society of Medicine London 1977).  
Papers that have not been published should be cited as “unpublished”. Papers that have been accepted for 
publication, but not yet specified for an issue should be cited as “to be published”. Papers that have been submitted 
for publication should be cited as “submitted for publication". 
 
 

Formulae, numbers and symbols  
1. Typewritten formulae are preferred. Subscripts and superscripts are important. Check disparities between zero 
(0) and the letter 0, and between one (1) and the letter I. 
2. Describe all symbols immediately after the equation in which they are first used. 
3. For simple fractions, use the solidus (/), e.g. 10 /38. 

4. Equations should be presented into parentheses on the right-hand side, in tandem. 
5. Levels of statistical significance which can be used without further explanations are *P < 0.05, **P < 0.01, and 

***P < 0.001 
6. In the English articles, a decimal point should be used instead of a decimal comma. 
7. In chemical formulae, valence of ions should be given, e.g. Ca2+ and CO32-, not as Ca++ or CO3. 
8. Numbers up to 10 should be written in the text by words. Numbers above 1000 are recommended to be given as 
10 powered x. 
9. Greek letters should be explained in the margins with their names as follows: Αα - alpha, Ββ - beta, Γγ - gamma, 
Γδ - delta, Δε - epsilon, Εδ - zeta, Ζε - eta, Θζ - theta, Ηη - iota, Θθ - kappa, Ιι - lambda, Κκ - mu, Λλ - nu, Μμ - xi, 

Νν - omicron, Ξπ - pi, Οξ - rho, Πζ - sigma, Ρη - tau, υ - ipsilon, Φθ - phi, Σχ - chi, Τψ - psi, Υω - omega. 
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Review/Decisions/Processing 
 
Firstly, all manuscripts will be checked by Docol©c, a plagiarism finding tool. A single blind reviewing model is used 
by WVJ for non-plagiarized papers. The manuscript is edited and reviewed by the English language editor and three 
reviewers selected by section editor of WVJ respectively. Also, a reviewer result form is filled by reviewer to guide 

authors. Possible decisions are: accept as is, minor revision, major revision, or reject. See sample of evaluation 
form. Authors should submit back their revisions within 14 days in the case of minor revision, or 30 days in the case 

of major revision.  

To submit a revision please sign in here, fill out the form, and mark " Revised" attach the revision (MS word) and 
submit when completed.  

After review and editing the article, a final formatted proof is sent to the corresponding author once again to apply 
all suggested corrections during the article process. The editor who received the final revisions from the 
corresponding authors shall not be hold responsible for any mistakes shown in the final publication. Manuscripts 
with significant results are typically reviewed and published at the highest priority. 
 
Plagiarism: There is a zero-tolerance policy towards plagiarism (including self-plagiarism) in our journals. 
Manuscripts are screened for plagiarism by Docol©c a plagiarism finding tool, before or during publication, and if 

found they will be rejected at any stage of processing. See sample of Docol©c-Report.  
 
Declaration 
After manuscript accepted for publication, a declaration form will be sent to the corresponding author who that is 

responsible to coauthors' agreements to publication of submitted work in WVJ after any amendments arising from 
the peer review. 
 
Date of issue  
The journal will be issued on 25th of March, June, September and December, each year. 
 
Publication charges 
No peer-reviewing charges are required. However, there is a $95 editor fee for the processing of each primary 
accepted paper. Payment can be made by credit card, bank transfer, money order or check. Instruction for payment 

is sent during publication process as soon as manuscript is accepted. 
The submission fee will be waived for invited authors, authors of hot papers, and corresponding authors who are 
editorial board members of the World's Veterinary Journal (WVJ). The Journal will consider requests to waive the fee 
for cases of financial hardship (for high quality manuscripts and upon acceptance for publication). Requests for 
waiver of the submission fee must be submitted via individual cover letter by the corresponding author and cosigned 
by an appropriate institutional official to verify that no institutional or grant funds are available for the payment of 
the fee. Letters including the manuscript title and manuscript ID number should be sent to: editor.wvj@gmail.com. 

It is expected that waiver requests will be processed and authors will be notified within one business day. 

 

 

 

 

 

 

 

 

 
Submission Preparation Checklist  

 
 Authors are required to check off their submission's compliance with all of the following items, and 

submissions may be returned to authors that do not adhere to the following guidelines.  

 The submission has not been previously published, nor is it before another journal for consideration 

(or an explanation has been provided in Comments to the Editor). 

 The submission file is in Microsoft Word, RTF, or PDF document file format. 

 Where available, URLs for the references have been provided. 

 The text is single-spaced; uses a 12-point font; and all illustrations, figures, and tables are placed 

within the text at the appropriate points, rather than at the end. 

 The text adheres to the stylistic and bibliographic requirements outlined in the Author Guidelines. 
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