
 

 
 

A FIELD-ORIENTED DIAGNOSTIC APPROACH TO SALMONELLOSIS IN 1 

POULTRY: CLINICAL MANIFESTATIONS, HEMATOLOGY, BACTERIAL 2 

ISOLATION, AND PATHOLOGICAL ASSESSMENT 3 

 4 

Freshinta Jellia Wibisono1, Dyah Ayu Widiasih2*, Hung Nguyen – Viet3, Freshindy 5 

Marissa Wibisono4, Olan Rahayu Puji Astuti Nussa5, Maria Diitri aprilia Calista 6 

Salem5, Bagus Alif widya1, Afifah Salsabilla1, Shelvy Charelza Wahda1, Dwi Rahmad 7 

Setiawan5, Zaenal Abidin5, Siti lailatul Fitria1 8 

 9 
1Department of Veterinary Public Health, Faculty of Veterinary Medicine, Universitas Wijaya 10 

Kusuma Surabaya, Surabaya, Indonesia, 2Department of Veterinary Public Health, Faculty of 11 

Veterinary Medicine, Gadjah Mada University, Yogyakarta, Indonesia, 3International 12 

Livestock Research Institute, Nairobi, Kenya, 4Pendidikan Mandalika University, Faculty of 13 

Veterinary Medicine, Department of Veterinary Public Health, Mataram, Indonesia, 14 
5Department of Pathology Veterinary, Faculty of Veterinary Medicine, Universitas Wijaya 15 

Kusuma Surabaya, Surabaya, Indonesia 16 

ORCID ID 17 

Freshinta Jellia Wibisono1 ORCID: 0000-0001-9716-2230 18 

Dyah Ayu Widiasih2* ORCID: 0000-0003-0830-9857 19 

 Hung Nguyen – Viet3 dORCID: 0009-0000-0958-0249 20 

Freshindy Marissa Wibisono4 ORCID: 0000-0002-4957-561X; 21 

Olan Rahayu Puji Astuti Nussa5 ORCID: 0000-0002-0518-9645 22 

Maria Diitri aprilia Calista Salem5, ORCID: 0009-0008-9452-5583 23 

Bagus Alif widya1 ORCID: 0009-0003-1255-7332 24 

Afifah Salsabilla1 ORCID: 0009-0006-4516-7017 25 

Shelvy Charelza Wahda1 ORCID: 0009-0000-1166-0352 26 

Dwi Rahmad Setiawan5 ORCID: 0009-0002-1843-7852 27 

Zaenal Abidin5 ORCID: 0009-0002-8736-8344 28 

Siti lailatul Fitria1 ORCID: 0009-0009-0877-4274 29 

 30 

 31 

 32 

 33 

Abstract 34 

Introduction: Salmonellosis has a significant impact on poultry health, while its clinical 35 

symptoms are often nonspecific, making early detection in the field difficult.  36 

Objective: This study aims to assess clinical manifestations, hematological responses, 37 

pathological changes, and perform bacterial isolation as a basis for confirming the diagnosis of 38 

salmonellosis.  39 

Material and Methods: The sampling method used purposive sampling, based on visible 40 

clinical symptoms. 50 broiler chickens from traditional markets of Surabaya, Indonesia. 41 



 

 
 

Isolation on SSA and XLD media. The organ samples taken were the digestive organs 42 

(duodenum, jejunum, ileum, cecum, proventriculus) and systemic organs (liver, heart, lungs, 43 

spleen, kidneys).  44 

Results: Macroscopically, infected chicken organs showed hepatomegaly accompanied by 45 

necrotic spots, splenomegaly, pulmonary congestion, nephritis, and enteritis in several 46 

segments of the intestine. Histopathological examination revealed systemic lesions in the form 47 

of hepatocellular degeneration and necrosis, white pulp hyperplasia in the spleen, pulmonary 48 

congestion, renal tubular degeneration, and enteritis with inflammatory cell infiltration in the 49 

jejunum, ileum, and cecum. Statistical analysis using the T-test on hematological parameters 50 

showed a very significant difference, particularly marked by an extreme increase in the number 51 

of leukocytes in the infected group. Infected chickens had white blood cell counts reaching 52 

171.25×10³/µL, much higher than healthy chickens at 23.2×10³/µL, confirming the presence of 53 

a severe systemic inflammatory response due to Salmonella infection.  54 

Conclusion: Salmonellosis in broiler chickens causes significant clinical, hematological, and 55 

organ lesion changes, with an extreme increase in leukocytes and culture-biochemical results 56 

confirming the presence of Salmonella, thus all findings consistently validate the diagnosis of 57 

salmonellosis.  58 

 59 
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1. Introduction  62 

The poultry industry in Indonesia is one of the most developed livestock sectors and 63 

contributes significantly to meeting the community's animal protein needs. Broiler chickens 64 

(Gallus domesticus) play an important role in meeting these needs because they grow quickly, 65 

are efficient in their use of feed, and produce meat at an affordable price [1]. However, 66 

Salmonella sp. infection in poultry remains one of the main obstacles in broiler chicken 67 

production in Indonesia [2,3]. This infection not only causes economic losses due to reduced 68 

growth performance and increased mortality rates, but also poses a serious threat to public 69 

health as it has the potential to cause zoonotic diseases through contaminated poultry products 70 

[4,5]. Several studies have reported relatively high rates of Salmonella sp. in various regions. 71 

The prevalence of Salmonella sp. in the digestive tract of broiler chickens in Blitar Regency, 72 

East Java Province, reached 32.26% [6], Meanwhile, traditional markets in Surabaya showed 73 

Salmonella sp. contamination in 42.74% of broiler chicken meat samples [7]. The high 74 

incidence rate indicates that the implementation of biosecurity, sanitation, and maintenance 75 

management in broiler farms is still not optimal. This condition not only affects the health and 76 

productivity of chickens but also increases the risk of Salmonella sp. transmission to humans 77 

through the food chain [8,9]. 78 

Clinically, Salmonella sp. infection in poultry is characterized by varying symptoms 79 

depending on the severity of the infection and the age of the infected chickens. One of the 80 

characteristic symptoms, especially in young chickens, is the discharge of white, paste-like 81 

feces known as white paste diarrhea [10]. This mechanism begins with the invasion of 82 

Salmonella sp. bacteria into intestinal epithelial cells, causing mucosal damage and 83 

inflammation (enteritis). This damage inhibits the intestine's ability to absorb water and 84 



 

 
 

electrolytes, leading to fluid accumulation in the intestinal lumen. In addition, Salmonella sp. 85 

bacteria produce thermolabile enterotoxins and heat-resistant cytotoxins that exacerbate fluid 86 

secretion and cause epithelial cell lysis. As a result, feces become soft and watery [11]. In severe 87 

infections, Salmonella sp. bacteria can spread to the kidneys and liver, causing uric acid 88 

excretion disorders, so that large amounts of uric acid are excreted through the cloaca along 89 

with digestive waste. The combination of excess intestinal fluid, damaged epithelial tissue, and 90 

uric acid deposits causes the feces to become thick and white resembling chalk. Therefore, this 91 

disease is known as chalky feces or berak kapur in Indonesia.  92 

Infectious diseases in chickens, as salmonellosis and colibacillosis, are known to cause 93 

widespread pathological changes in various organs due to the systemic nature of the infection 94 

[12]. Salmonella sp. bacteria invade the intestinal mucosa, causing epithelial damage, focal 95 

necrosis, and inflammatory cell infiltration, which results in malabsorption and diarrhea [13]. 96 

In addition, the spread of bacteria through the bloodstream can cause lesions in the liver in the 97 

form of hepatocyte fatty degeneration, congestion, and multifocal necrosis. The spleen usually 98 

undergoes enlargement (splenomegaly) with white pulp hyperplasia as an immune response to 99 

systemic infection. The kidneys also often show tubular degeneration, inflammatory cell 100 

infiltration, and urate crystal accumulation associated with chalky stools due to increased uric 101 

acid excretion. In severe cases, changes in the heart in the form of fibrinous pericarditis and 102 

congestion and edema in the lungs are also found as a result of a systemic inflammatory process 103 

[14]. This pathological description shows that Salmonella infection in chickens is not limited 104 

to the digestive tract, but also causes damage to other vital organs, making histopathological 105 

examination important for understanding the pathogenesis and severity of the disease, as well 106 

as providing a scientific basis for the diagnosis, control, and prevention of this disease in the 107 

poultry sector. 108 

 109 

2. Materials and Methods  110 

2.1. Study period and location 111 

The study was conducted during Mei - November 2025. The sampling method used 112 

purposive sampling, which is the selection of samples based on visible clinical symptoms of 113 

salmonellosis. 50 chickens were observed, 33 chickens with no salmonellosis clinical signs, 114 

and 17 chickens showed clinical symptoms of salmonellosis. The samples were live broiler 115 

chickens from the traditional markets of Benowo, Kenjeran, Dukuh Pakis, Krembangan, 116 

Lakarsantri, Mulyorejo, Petemon, Sukolilo, Tandes, and Wonokromo. These traditional 117 

markets represent five regions of Surabaya, Indonesia, with five chickens from each region. 118 

2.2. Hematological examination 119 

Venous blood samples were collected into EDTA tubes for hematological parameter 120 

analysis, including red blood cells (RBC), white blood cells (WBC), hemoglobin (Hb), packed 121 

cell volume (PCV), and initial and final total plasma protein (TPP) measurements [15].  122 

2.3. Isolation and identification Salmonella sp 123 

Isolation and identification of Salmonella sp. is generally carried out through a series of 124 

standard steps [6], including pre-enrichment in Buffered Peptone Water (M614-HiMedia®), to 125 

recover bacteria that have undergone stress, followed by selective enrichment in Tetrathionate 126 

Broth (M032-HiMedia®), to suppress the growth of interfering bacteria. The culture is then 127 

inoculated onto Salmonella shigella agar selective medium (M108-HiMedia®), producing 128 



 

 
 

characteristic red or clear colonies with a black center due to H₂S production, and Xylose Lysine 129 

Deoxycholate Agar (CM0469-Oxoid®), Salmonella colonies on XLD appear red with a black 130 

dot in the center due to the formation of H₂S. Suspected colonies were then confirmed through 131 

Gram staining, biochemical tests using Triple sugar iron Agar (M021-HiMedia®), Simmon 132 

Citrate Agar (M099-HiMedia®), Sulfide Indole Motility (M181-HiMedia®), Urea Agar Base 133 

(M1125-HiMedia®), and methyl red - Voges–Proskauer (M070-HiMedia®). Salmonella 134 

identification is characterized by typical biochemical results in the form of red-yellow TSIA 135 

with positive H₂S, SIM motility and negative indole, and negative urease 136 

2.4. Histopathology 137 

After finding the presence of Salmonella sp. bacteria, a necropsy was carried out on all 138 

samples. The organ samples taken were the digestive organs (duodenum, jejunum, ileum, 139 

cecum, proventriculus) and systemic organs (liver, heart, lungs, spleen, kidneys). Small tissue 140 

samples (1x1x1 cm) were taken and fixed using 10% Neutral Buffered Formalin (BNF) for 24-141 

48 hours before cutting and processing the tissue through stages of dehydration, cleaning, and 142 

paraffin impregnation. The tissue was then embedded, sectioned using a microtome at a 143 

thickness of 4–5 µm, mounted on glass slides, and stained using Haematoxylin Eosin (HE) 144 

staining to identify histological changes such as haemorrhage, congestion, inflammatory cell 145 

infiltration, and necrosis [16]. 146 

2.5.Statistical analysis 147 

Data analysis in this research was carried out descriptively, by identifying findings of 148 

Salmonella sp. bacteria referring to the Indonesian National Standard, SNI 7388:2009. 149 

Histopathological imaging was carried out descriptively by identifying changes in digestive 150 

organs and systemic organs of chicken infected with salmonellosis by comparing the organs in 151 

healthy chicken using the T-test. 152 

 153 

3. Results 154 

3.1. Clinical examinations and necropsy  155 

Clinical observations showed clear differences in clinical conditions between the two 156 

groups of chickens (Figure 1). Clinical examination of the symptomatic group revealed typical 157 

clinical signs of salmonellosis, such as dull feathers and yellowish-white diarrhea with a paste-158 

like consistency. Some individuals showed dehydration and paleness of the comb and wattle. 159 

In contrast, the healthy group of chickens did not show these symptoms. The chickens were 160 

active, had a good appetite, healthy combs and neck pouches, clean cloacas, and normal 161 

feathers.  162 

 163 
Figure 1. Healthy Chicken (a) and Chicken with Symptoms of Salmonellosis (b) 164 

 165 

Necropsy examination (Figure 2) shows that in symptomatic chickens, the liver is generally 166 

enlarged (hepatomegaly), changes color from yellowish to pale, and displays characteristic 167 

a b 



 

 
 

focal necrotic spots. The spleen appears enlarged (splenomegaly) and more fragile due to the 168 

systemic inflammatory response. The heart shows congestion, and fibrin deposits are 169 

sometimes found in the pericardium (pericarditis). The lungs appear congested and edematous, 170 

while the kidneys appear swollen and lose their distinct corticomedullary borders. In the 171 

digestive system, symptomatic chickens show changes in the intestinal wall, which appears 172 

thickened with congestion and hemorrhagic spots, while in some cases mucosal necrosis or 173 

pseudo-membranes are seen. The peritoneum shows ulceration or accumulation of a yellowish-174 

white exudate resembling caseous material.  175 

 176 

 177 
Figure 2. Anatomical Pathology Manifestations in Chickens with Symptoms of Salmonellosis. 178 

Liver (a), spleen (b), heart (c), lungs (d), kidneys (e), duodenum (f), jejunum (g), ileum 179 

(h), cecum (i), Proventriculus (j) 180 

 181 

3.2. Hematological examination 182 

Blood test results (Table 1) show that the most striking indicator in chickens infected with 183 

salmonellosis is a very high white blood cell (WBC) count, well above the normal range. This 184 

value indicates acute inflammation and severe systemic infection, which is a typical response 185 

to Salmonella infection. In contrast, healthy chickens had WBC counts that remained within 186 

the physiological range. Red blood cell (RBC) and packed cell volume (PCV) parameters in 187 

both groups were relatively normal, showing no signs of anemia or extreme hemoconcentration. 188 

Hemoglobin (Hb) levels in both groups were slightly elevated above normal values. Initial Total 189 

Plasma Protein (TPP) levels in infected chickens were higher than those in healthy chickens, 190 

indicating dehydration or an increase in acute-phase proteins, which is common in bacterial 191 

infections. However, final TPP measurements showed an increase in healthy chickens but a 192 

decrease in infected chickens, which could indicate improved hydration status in sick chickens 193 

or a decrease in inflammation, depending on the final clinical condition. 194 

 195 

Table 1. Hematological examination of healthy chickens and chickens infected with 196 

salmonellosis 197 

a b c 

f g h 

d e 
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Hematological 

examination 

healthy 

chickens 

chickens infected with 

salmonellosis 

Normal Value  

RBC 2,72 x 106 2,94 x106 2,0--3,2 × 106/μL 

WBC 23,2 x 103 171,25 x 103 12-30 x 103/μL 

Hb 10 12 5,18 – 9,30 g/Dl 

PCV 31 32 22-35% 

TPP initial 3,2 3,6  normal 0,5-1,5 g/dl 

TPP final 3,9  3,4  normal 0,5-1,5 g/dl 

Description: Red Blood Cells (RBC), White Blood Cells (WBC), Hemoglobin (Hb), Packed 198 

Cell Volume (PCV), and measurement of initial and final Total Plasma Protein 199 

(TPP).  200 

 201 

3.3. Isolation and Identification Results  202 

The results of the isolation and identification of Salmonella sp. (Figure 3) showed that on 203 

XLD media, the colonies appeared red with a black dot in the center. On SSA media, they 204 

showed typical round and transparent colonies with a black center due to the formation of H₂S. 205 

Biochemical testing confirmed these findings, showing a typical Salmonella pattern on TSIA 206 

(red slant, yellow bottom, gas formation, and H₂S), negative urease results, SIM testing showed 207 

positive motility, positive H₂S, negative indole, and a positive MR-VP pattern of MR and 208 

negative VP. The combination of all these results is consistent with the characteristics of 209 

Salmonella sp., thus confirming that the isolate from the symptomatic chicken was identified 210 

as Salmonella. 211 

    212 
Figure 3. Salmonella sp. colony on Xylose Lysine Deoxycholate Medium (a), Salmonella 213 

Shigella Agar medium (b); Gram staining of Salmonella sp. using a microscope at 214 

1000x magnification (c); Biochemical test results for Salmonella sp. (d). 215 

 216 

3.4. Histopathology Results 217 

Histopathological examination of the organs (Figure 4) revealed lesions typical of systemic 218 

infection. The liver showed hepatocyte degeneration, sinusoidal congestion, and diffuse 219 

infiltration of mononuclear and heterophilic inflammatory cells, accompanied by multifocal 220 

necrosis in the form of small white foci consistent with focal necrotic hepatitis. The spleen 221 

showed white pulp hyperplasia and severe congestion in response to immune stimulation. The 222 

heart showed muscle fiber degeneration and mild inflammatory cell infiltration in the 223 

myocardium. The lungs showed vascular congestion and heterophilic infiltration in the 224 

peribronchial tissue. The kidneys showed tubular degeneration, congestion, and inflammatory 225 

cell infiltration in the interstitium. In the digestive organs such as the jejunum, ileum, and 226 

cecum, enteritis lesions were seen in the form of epithelial desquamation, heterophilic and 227 

lymphocytic infiltration in the lamina propria, and focal necrosis in the crypts. 228 
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Figure 4. Histopathological lesions of systemic organs in healthy chickens and chickens 229 

infected with salmonellosis. 230 
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Figure 5. Histopathological lesions of the gastrointestinal tract of healthy chickens and chickens 232 

infected with salmonellosis 233 

 234 

Histopathological evaluation results (Table 2) showed differences in lesion severity 235 

between healthy chickens and chickens infected with salmonellosis in various organ segments, 236 

including hemorrhage, congestion, inflammatory cell infiltration, and necrosis. In the liver, 237 

infected chickens showed significantly higher levels of necrosis compared to healthy chickens, 238 
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while hemorrhage and inflammatory cell infiltration parameters increased but not significantly. 239 

In the duodenum, there was a significant increase in the degree of necrosis and hemorrhage in 240 

infected chickens, indicating more severe mucosal damage due to Salmonella infection. In the 241 

jejunum, inflammatory cell infiltration was significantly increased in infected chickens 242 

compared with healthy chickens, indicating a strong local inflammatory response, although 243 

necrosis and hemorrhage increased but not significantly. In the ileum, inflammatory cell 244 

infiltration was also significantly increased, while hemorrhage approached the threshold of 245 

significance, indicating a tendency for more severe tissue damage in the distal gastrointestinal 246 

tract. In the cecum, inflammatory cell infiltration was significantly increased, indicating that 247 

the cecum is a site of Salmonella predilection, although the degree of necrosis did not differ 248 

significantly. 249 

 250 

Table 2. Standard deviation of the number of histopathological lesions in healthy broiler 251 

chickens and chickens infected with salmonellosis that experienced hemorrhage, 252 

congestion, inflammatory cell infiltration, and necrosis. 253 

   

Healthy 

Chicken 

Chickens 

infected with 

Salmonellosis 

 

Significance 

Liver Hemorrhage 2.40±1.34 3.40±0.89 0.20 

Congestion 0 0 0 

Infiltration of 

Inflammatory Cells 

2.40±0.54 2.0±0.00 0.14 

Necrosis 2.80±1.09 5.60±1.67 0.014* 

Lungs Hemorrhage 3.67±1.15 10.00±0.00 0.001* 

Congestion 0 0.33±0.57 0.37 

Infiltration of 

Inflammatory Cells 

1.33±0.57 4.00±0.00 0.001* 

Necrosis 2.00±0.00 6.67±1.15 0.002* 

Heart Hemorrhage 0 3.67±1.15 0.005* 

Congestion 0 0 0 

Infiltration of 

Inflammatory Cells 

0 2.67±0.57 0.001* 

Necrosis 0 6.67±1.15 0.001* 

Spleen Hemorrhage 0.67±0.57 2.33±2.30 0.29 

Congestion 0 0.33±0.57 0.37 

Degeneration 0.33±0.57 3.67±0.57 0.002* 

Necrosis 0 6.00±0.00 0.001* 

Kidneys  Hemorrhage 0.67±0.57 2.33±2.30 0.29 

Congestion 0 0 0 

Infiltration of 

Inflammatory Cells 

0.33±0.57 3.67±0.57 0.002* 

Necrosis 0 6.67±1.15 0.001* 

Duodenum Hemorrhage 4.20±1.09 6.60±3.20 0.15 

Congestion 0.00±0.00 0.60±1.34 0.34 

Infiltration of 

Inflammatory Cells 

2.80±0.83 3.40±0.54 0.21 

Necrosis 5.60±0.89 7.60±0.89 0.008* 

Jejunum Hemorrhage 3.00±0.00 4.60±0.89 0.004* 



 

 
 

   

Healthy 

Chicken 

Chickens 

infected with 

Salmonellosis 

 

Significance 

Congestion 0.60±1.34 0.00±0.00 0.34 

Infiltration of 

Inflammatory Cells 

1.80±0.83 3.20±0.83 0.029* 

Necrosis 5.20±2.28 7.20±1.09 0.11 

Ileum Hemorrhage 4.20±1.09 6.20±3.56 0.26 

Congestion 0 0 0 

Infiltration of 

Inflammatory Cells 

1.80±0.44 2.60±0.54 0.035* 

Necrosis 5.60±0.89 6.80±1.78 0.21 

Caeca 

 

Hemorrhage 3.40±0.89 4.60±0.89 0.067* 

Congestion 0.60±1.34 0.60±1.34 1.00 

Infiltration of 

Inflammatory Cells 

2.00±0.00 3.60±0.54 0.00* 

Necrosis 4.40±1.67 2.80±1.09 0.11 

Proventriculus Hemorrhage 0.67±0.57 6.67±2.88 0.024* 

Congestion 0 0 0 

Infiltration of 

Inflammatory Cells 

0 5.33±2.30 0.016* 

Necrosis 0 5.67±2.51 0.018* 

 254 

4. Discussion 255 

Clinical observations in both groups of chickens showed differences between chickens with 256 

salmonellosis symptoms and healthy chickens. Chickens infected with salmonellosis will show 257 

clinical signs characteristic of Salmonella infection, such as lethargy, anorexia, dull feathers, 258 

and a yellowish-white, paste-like diarrhea. This is a manifestation of systemic disorders caused 259 

by the colonization and multiplication of Salmonella bacteria in the gastrointestinal tract and 260 

visceral organs [17]. Pale comb and neck pouch, along with signs of dehydration, indicate 261 

perfusion disorders and electrolyte imbalances, which often occur in cases of severe enteric 262 

infection [18]. These findings are consistent with the pathogenesis of salmonellosis, in which 263 

bacterial toxins cause epithelial damage, absorption disorders, and local and systemic 264 

inflammation. Healthy chickens show no clinical symptoms, with normal activity, good 265 

appetite, and healthy physical condition. This difference confirms that clinical manifestations 266 

can be an important indicator in detecting cases of salmonellosis early on before further 267 

examination is carried out.  268 

Necropsy examination revealed macroscopic lesions found in infected chickens reflecting 269 

the systemic pathogenesis of Salmonella, which tends to spread through the bloodstream 270 

(septicemia). These findings reinforce that Salmonella not only attacks the digestive tract, but 271 

also causes damage to vital organs. Hepatomegaly with pale to yellowish discoloration and the 272 

presence of focal necrosis spots are characteristic findings resulting from bacterial invasion into 273 

the liver parenchyma, causing hepatocellular degeneration and inflammatory processes. 274 

Splenomegaly accompanied by tissue fragility indicates hyperplasia and activation of lymphoid 275 

tissue as an immune response to acute infection [19]. Changes in the heart in the form of 276 

congestion and fibrinous pericarditis indicate involvement of the heart serosa due to the spread 277 



 

 
 

of bacteria or toxins. Congestion and edema in the lungs indicate impaired gas exchange and 278 

inflammation that can occur secondary to systemic infection [17]. Swollen kidneys and loss of 279 

corticomedullary boundaries indicate nephritis or tubular degeneration commonly seen in 280 

severe septicemia. In the digestive tract, thickened intestinal walls, congestion, bleeding, and 281 

the presence of mucosal necrosis or pseudomembrane formation reflect acute inflammation and 282 

epithelial damage due to bacterial colonization. Lesions in the duodenum, jejunum, ileum, and 283 

cecum indicate that the infection has spread widely throughout the gastrointestinal tract. 284 

Congestion and exudation of the ventricle and proventriculus also contribute to digestive 285 

disorders due to mucosal damage and local inflammatory responses [19–21].  286 

The hematology test results showed changes in the blood profile consistent with systemic 287 

infection due to Salmonella. Chickens infected with salmonellosis experienced severe 288 

leukocytosis, indicates acute inflammation and systemic infection, whereas healthy chickens 289 

have normal WBC counts. The increase in white blood cell count reached more than five times 290 

the upper limit of normal values. This severe leukocytosis reflects an acute immune response 291 

to invasive bacterial infection, in which neutrophils and heterophils are usually the dominant 292 

fraction in response to bacterial proliferation [22].  293 

Histopathological results show that chickens exhibiting symptoms of salmonellosis suffer 294 

extensive tissue damage consistent with systemic infection. Liver lesions in the form of 295 

hepatocyte degeneration, sinusoidal congestion, mononuclear and heterophil inflammatory cell 296 

infiltration, and multifocal necrosis are characteristic patterns of focal necrotic hepatitis 297 

commonly seen in Salmonella infections due to hematogenous spread of bacteria [23]. The 298 

findings of white pulp hyperplasia and severe congestion in the spleen reflect strong immune 299 

activation, consistent with the role of the spleen as a major target organ in bacteremia infection 300 

[24]. Degeneration of cardiac muscle fibers and mild inflammatory infiltration of the 301 

myocardium suggest systemic effects of infection and possible involvement of endotoxin, as 302 

reported in cases of acute salmonellosis in poultry [25]. 303 

 304 

5. Conclusion 305 

In conclusion, a field-oriented diagnostic approach to avian salmonellosis can utilize clinical 306 

symptoms as a clinical sign of Salmonella infection in broiler chickens. Salmonellosis in broiler 307 

chickens based on this study was proven to be infected with Salmonella sp. bacteria. The 308 

infected chickens showed typical clinical lesions such as white paste-like feces, and the 309 

chickens appeared pale and weak. This is consistent with the hematological test results, which 310 

showed higher white blood cell counts in infected chickens than in healthy chickens. The 311 

diagnosis was confirmed by anatomical and histopathological changes, with necrosis, 312 

congestion, and inflammatory cell infiltration in the systemic organs and digestive organs of 313 

broiler chickens. Thus, this study confirmed the presence of Salmonella sp., and all findings 314 

consistently supported the diagnosis of salmonellosis. 315 
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