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Abstract: Th e aim of this study was to compare haptoglobin, ceruloplasmin, some macro mineral levels and hematological parameters in cow 
with adhesive and non-adhesive traumatic reticuloperitonitis (TRP). For this purpose, 20 cow with adhesive TRP constituted group 1 (G1), 20 
cow with non-adhesive TRP constituted group 2 (G2), and 20 healthy cow formed the control group (C). Blood samples were taken from cow 
with clinical suspicion of TRP, and the infl ammation status was examined by performing the glutaraldehyde test. As a result of radiographic 
inspection, it was decided to perform rumenotomy for the cows determined that the foreign body had penetrated the reticulum. Th e cows 
were divided into groups according to the presence or absence of adhesion during the rumenotomy. Total leukocyte count was found to be 
significantly higher in G1 compared to G2 and C. Calcium, magnesium, phosphorus and albumin were found to be significantly lower in G1 
and G2 compared to the C (P<0.05). Haptoglobin and ceruloplasmin were determined to be at the highest level in G1 compared to the other 
groups (P<0.05). In this study, detection of positive acute phase proteins with higher levels of G1 and lower levels of albumin was found to be 
important. In conclusion, we think that these parameters will provide important information in determining the presence of adhesion in cows 
with TRP. In addition, according to the information obtained from the cow owners aft er rumenotomy, it was learned that the general health 
status of the cows in G1 was distressed. In the light of these data, the relevant parameters before rumenotomy can give an idea for prognostic 
evaluation in TRP.
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Adeziv ve Non-adeziv Travmatik Retikuloperitonitisli İneklerde 
Haptoglobin ve Seruloplazmin Düzeylerinin Prognostik Değeri

Öz: Bu çalışmanın amacı adeziv ve non-adeziv retikuloperitonitis travmatika’lı (RPT) ineklerde haptoglobin, seruloplazmin, bazı makro 
mineral düzeylerinin ve hematolojik parametrelerin karşılaştırılması ve ayırıcı tanısal önemi belirlenmeye çalışılmıştır. Bu amaçla çalışmada 
adeziv RPT’li 20 inek grup 1 (G1), non-adeziv RPT’li 20 inek grup 2 (G2) ve sağlıklı 20 inek kontrol grubu (K) olarak belirlenmiştir. Klinik 
olarak RPT şüphesi olan sığırlardan kan örnekleri alınarak gluteraldehit testi ile yangı durumu incelendi. Radyografik görüntüleme ile tanı 
konulduktan sonra sığırlara rumenotomi yapıldı. Rumenotomi sırasında adezyon olup olmamasına göre sığırlar gruplara ayrıldı. Toplam 
lökosit sayısı G1’de G2 ve kontrole göre anlamlı yüksek bulundu. Kalsiyum, magnezyum, fosfor ve albumin seviyeleri G1 ve G2’de K grubuna 
göre önemli derecede düşük bulundu (P<0.05). Pozitif akuz faz proteinleri olan haptoglobin ve seruloplazmin diğer gruplara kıyasla G1’de en 
yüksek seviyede olduğu belirlendi (P<0.05). Bu çalışmada, G1’de pozitif akut faz proteinlerinin yüksek düzeyde ve albuminin ise daha düşük 
düzeyde saptanması önemli bulunmuştur. Sonuç olarak bu parametrelerin RPT’li ineklerde adezyon varlığının belirlenmesinde önemli bilgiler 
sağlayacağını düşünüyoruz. Ayrıca rumenotomi sonrası inek sahiplerinden alınan bilgilere göre G1’deki ineklerin genel sağlık durumlarının 
sıkıntılı olduğu öğrenildi. Bu veriler ışığında rumenotomi öncesi ilgili parametreler RPT’de prognostik değerlendirme için fikir verebilir.
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Introduction
Traumatic reticuloperitonitis (TRP) is a disease resulting 
in the development of various degrees of infl ammation 

and complications due to penetration of sharp pointed 
foreign bodies ingested with feed to the reticulum [1-5]. Th e 
reasons for the frequent occurrence of TRP in cow are 
that they do not use their lips while taking feed in, they 
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have no sense of detecting foreign body, they take their 
food voraciously and swallow it quickly without chewing 
in large masses, their sensitivity and sense of taste of the 
tongue is underdeveloped, their papillae on the tongue are 
turned backward, and their esophagus is wide and produce 
excessive saliva [4,6]. Many factors cause the formation of 
the disease including insufficient feeding, pica, penetrating 
objects randomly thrown into the environment and 
carelessness of the caregivers in preparing the feed. 
Foreign bodies coming into the reticulum after ingestion 
often puncture the reticulum wall and cause local or 
diffuse peritonitis. Sometimes, it causes more serious 
complications by sinking into the liver, kidney, spleen, 
lung and heart, causing various degrees of inflammation 
in these organs [3,7-10]. As a result of inflammation in  
the pathophysiology of TRP, the amount of fibrinogen, 
which is an acute phase protein, increases and will reveal 
the risk of adhesion formation [3]. As a result of these 
complications, many hematological and biochemical changes 
can occur in cow with TRP and serum calcium, magnesium, 
phosphorus and albumin levels are decreased. As a result 
of TRP, diffuse inflammation, intestinal malabsorption, 
liver dysfunction and anorexia can result in a decrease in 
negative acute phase protein albumin, calcium, magnesium 
and phosphorus concentrations [2,3,11-14]. Acute phase 
proteins are classified according to their increase or 
decrease after infection. Those that increase after infection 
are called positive acute phase proteins (e.g., haptoglobin 
and ceruloplasmin), those that decrease are called negative 
acute phase proteins (e.g., albumin) [15]. Acute phase 
proteins are proteins produced by the liver as a result of 
inflammation, tissue injury, infection, neoplastic growth 
or immunological disorders. The functions of these proteins 
include protecting the organism from further injury, 
clearing harmful molecules and residues for the organism, 
activating the repair process necessary for the organism to 
return to its normal function and restoring homeostasis. 
Although there are many acute phase proteins known 
today, important acute phase proteins for cattle include 
haptoglobin, serum amyloid A, fibrinogen, albumin, alpha1 
acid glycoprotein. There is an increase in positive acute 
phase proteins and a decrease in negative acute phase 
proteins in cattle with TRP [3]. Many studies have been 
reported on the importance of acute phase proteins in 
different animal diseases. In calves with diarrhea [15], 
peripartum period sheep [16], Holstein cows [17], in neonatal 
calves with diarrhea [18], cattle with brucellosis [19], cows 
with endometritis [20], cattle with foot and mouth disease [21], 
Hypoderma spp. infested cattle [22], infectious respiratory 
system diseases complex in cattle [23], normal and power-
bearing cows [24], sheep infected with Streptococcus 
pluranimalium [25], calves with pneumonia [26] acute phase 
proteins have been investigated on different animals 
and diseases.

We planned to conduct this study to determine which 
operation or platform treatment should be preferred 
according to the level of acute phase proteins determined 
in TRP and to determine the importance of measuring the 
level of acute phase proteins in this decision. In this study, 
it was aimed to compare the haptoglobin, ceruloplasmin 
and some macro mineral levels of the cow in the adhesion-
formed TRP group compared to the cow in both the 
control group (C) and the non-adhesion group, and also 
to evaluate these parameters in terms of diagnosis.

Material and Methods
Ethical Statement

This study was conducted by the approval of the Local Ethics 
Board for Animal Experiments of Kafkas University (KAU-
HADYEK), Research Code: KAU-HADYEK-2021/103), 
Kars, Türkiye.

Animals

In the study, 20 cows with adhesive TRP, 3-6 years old, 
Simmental, with clinical complaints of anorexia, pain, 
depression, hunched posture were diagnosed as TRP 
following clinical and radiographic examinations. Cases 
were brought to the clinic between 3-7 d after clinical 
symptoms appeared. A total of 60 cows have similar 
clinical symptoms, 20 with adhesive TRP in group 1 (G1), 
20 with non-adhesive TRP in group 2 (G2), and 20 healthy 
cows in the C, were included. In our study, 65% of the 
cows with TRP gave birth in the last period of pregnancy 
and 35% of them gave birth recently. C group animals 
consist of cows of the same age, breed and characteristics, 
brought from the same barns to our faculty clinic for 
control purposes. Healthy animals consist of cows of the 
same age, breed and characteristics, brought to our faculty 
clinic for control purposes, in the same barn conditions  
as the sick ones. Since approximately 65% of the cows  
in the TRP groups were pregnant at last term, 65% of 
the cows in the C group were also selected from those 
in the last term. Adhesion was determined during the 
rumenotomy.

Blood Samples

All cows were blood sampled once by withdrawing 10 
mL blood from the jugular vein into serum tubes with gel 
(BD Vacutainer®, BD, UK) and tubes with K2EDTA (BD 
Vacutainer®, BD, UK). Blood samples taken for serum 
were kept at room temperature for about one hour and 
centrifuged at 3000 RPM for ten min (Hettich Rotina 
380R®, Hettich, Germany). All blood samples were stored 
at -20ºC until analysis.

Biochemical and Hematological Analyses

Blood samples in K2EDTA were assessed for total leukocyte 
count (WBC x103/µL) and other hematological parameters 
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using a complete blood cell count device (VG-MS4e®, 
Melet Schloesing, France). Complete blood cell count 
was measured within 15 min immediately after blood 
collection. Serum calcium, phosphorus, and magnesium 
were measured with a fully automatic biochemistry device 
(Mindray BS120®, Mindray Medical Technology, Türkiye). 
Haptoglobin was determined as reported by Skinner 
et al.[27], ceruloplasmin was measured by the method of 
Colombo and Richterich [28], and albumin was measured 
colorimetrically on device (Epoch, Biotek, USA) using a 
commercial test kit (Biolabo, France).

Glutaraldehyde Test

The test was performed by mixing 2 mL of blood and 2 
mL of 1.4% glutaraldehyde solution. The mixture was put 
into a 10 mL glass tube. It was turned upside down at 30 
sec intervals. Coagulation within 15 min was considered 
positive. Test result was considered as clotting between 
0-5 min severe, 5-10 min moderate and 10-15 min mild 
inflammation. Coagulations longer than 15 min were 
considered normal [29].

Radiography

Radiographic images of patients with suspected TRP were 
taken for definitive diagnosis. Reticulum and diaphragm 
border were evaluated in radiological examination. 
Dynamic brand ceiling static x-ray device and FCR prima 
brand (Fujifilm FCR Prima T2 Veterinary Set®, Medical 
Technology, Türkiye) imaging unit were used in the 
radiological evaluation. For this purpose, irradiation doses 
between 20-40 mA and 80-95 kW were adjusted according 
to the size of each cow. Radiographic images were taken 
by irradiation at a distance of 75 cm between the tube and 
the cassette. Then, the reticulum, diaphragmatic border 
and chest cavity were examined in detail for the presence 
of foreign body.

Rumenotomy

Rumenotomy was performed in the patients with foreign 
body detected as a result of radiological as well as other 
clinical examinations. The left fossa paralumbalis was 
prepared for the operation. After shaving and disinfection 
of the operation area (70% ethyl alcohol + 10% povidone 
iodine), local infiltrative (reverse L) anesthesia was applied 
using lidocaine (Vilcain®, Vilsan, Türkiye). Following 
anesthesia, a 12-15 cm long straight incision was made 
from the proximal to the distal 7-8 cm caudal to the  
last ribs, 5-6 cm below the processus transversus of the 
lumbar vertebrae. After incising the skin, subcutaneous 
connective tissues, muscles and peritoneum, the rumen 
were exposed. Before the rumen was opened, the abdominal 
cavity was examined in detail by inspection and 
palpation (trans-peritoneal exploration) for adhesions. 
Then the foreign body was removed from the reticulum by 
performing routine rumenotomy and all incised layers were 

closed using appropriate suture materials. Postoperative 
medications were prescribed and the patient was dis-
charged.

Statistical Analysis

Data were given as mean ± standard error of mean 
(SEM). The groups were in accordance with the normal 
distribution according to the histogram, Q-Q graph 
method and Shapiro-Wilk test. The one-way ANOVA 
test was used for multiple comparisons of the groups, and 
the Tukey HSD test was used for post-hoc comparisons. 
SPSS (SPSS Version 26.0®, Chicago, IL, USA) program was 
used for all statistical analyses. The differences between 
the groups in terms of the parameters examined were 
considered significant at the P<0.05 level.

Results
Clinically, anorexia, depression, hunched posture, abdominal 
pain and groaning were determined in cows with TRP. 
In addition, 14 cows in G1 were pregnant for 6 months 
or more, and 6 of them gave birth within 10 d to 3 
months. 12 cows in the G2 group were pregnant for 6 
months or more, and 8 of them gave birth within 10 
days to 3 months. Physical examination findings (rectal 
temperature, respirations per minute and pulse rate) of 
all cows in the study were given in the Table 1. A partial 
increase was observed in the mean rectal temperature, 
respiratory and pulse rates per minute of cows in G1 
and G2 compared to the C. While the total leukocyte, 
neutrophil, and lymphocyte counts were found to be high 
in TRP, the hemoglobin and red blood cell counts were 
found to be low (Table 1). Serum calcium, phosphorus, 
magnesium, albumin, haptoglobin and ceruloplasmin 
levels of cows in all groups were shown in Fig. 1. While 
calcium, magnesium, phosphorus and albumin levels 
were found to be lower in the patient groups compared 
to the C (P<0.05, Fig. 1-A,B,C,D), positive acute phase 
proteins haptoglobin and ceruloplasmin were found to be 
significantly higher (P<0.001, Fig. 1-E,F).

Glutaraldehyde Test Findings

Glutaraldehyde test revealed very severe inflammation 
in 16 cows, moderate inflammation in 3 cows, and mild 
inflammation in 1 cow in G1. Six of the cows had very 
severe inflammation, 9 had moderate inflammation, and 
5 had mild inflammation in G2. C had tested normal with 
glutaraldehyde.

Radiological Findings

In the radiological examination, it was observed that the 
foreign body penetrated the reticulum and passed into the 
abdominal cavity in 23 of the patients. Of these, 15 were 
in the direction of the base of the reticulum, and 8 of them 
were in the direction of the diaphragm (Fig. 2-A). In 6 of 
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the other 17 cases, foreign bodies were observed within 
the borders of the reticulum while attached to the magnet; 
In addition, when the cases were examined in terms of the 
diaphragm border, it was observed that the diaphragm 
border was irregular in patients with a foreign body 
penetrating the reticulum and passing into the abdominal 
cavity. Abscession was observed at the diaphragm border 
in 3 of the cases. In non-adhesive cases, it was observed 
that the foreign body was embedded in the surface of 
the reticulum or appeared free, and the borders of the 
diaphragm and reticulum were regular (Fig. 2-C).

Intraoperative Findings

When the abdominal cavity was examined during the 
operation, it was observed that the adhesions were very 
severe in cases in which foreign bodies penetrating the 
reticulum and passed into the abdominal cavity (Fig. 2-B). 
On the other hand, adhesions were found to be more 
minimal in cases in which foreign bodies penetrated the 
reticulum but did not pass into the abdominal cavity, and 

in cases in which foreign bodies were found to appear free 
in the reticulum. It was observed that the border of the 
diaphragm and reticulum was regular in non-adhesive 
cases where the foreign body was embedded in the 
surface of the reticulum or the foreign body appeared to 
be free in the reticulum (Fig. 2-D). It was remarkable that 
abdominal adhesions were very severe in patients with 
positive glutaraldehyde test in clinical examinations. In 
G1, the clinical symptoms were more severe, adhesion was 
evident on radiographic imaging, severe inflammation 
was found in the glutaraldehyde test, and the health status 
of the majority was poor in the information obtained after 
rumenotomy. In the first week after rumenotomy, cow 
owners were called and their health status was learned. 
According to the information given by the cow owners, 
it was reported that the general health status of 60% (12 
to 20) of G1 cows and 15% (3 to 20) of G2 cows were 
deteriorated. In our study, the majority of foreign bodies 
causing TRP were wires (72.5%), and nails (17.5%) and 
other metal objects (10%) were less common.

Table 1. Hematology and physical examination findings of cow with traumatic reticuloperitonitis and control group 

Parameters
Groups (Mean ± SEM)

P Value
G1 G2 C

Body temperature (°C) 38.67±0.28 38.43±0.26 38.23±0.12 0.364

Breaths/min. 27.80±1.82 29.70±6.11 19.60±0.88 0.140

Heart beats/min. 75.40±4.60 73.80±5.90 65.60±1.78 0.263

Total leukocytes count (x103/µL) 23.55±1.90a 13.00±1.56b 8.35±0.50b <0.001

Lymphocytes (%) 46.31±9.34ab 25.28±2.28b 48.18±5.32a 0.030

Monocytes (%) 4.41±0.73ab 2.22±0.30b 6.89±1.47a 0.008

Granulocytes (%) 49.28±9.95ab 72.50±2.47a 44.89±6.47b 0.021

Lymphocytes count (x103/µL) 11.20±2.74a 2.78±0.39b 4.03±0.55b 0.002

Monocytes count (x103/µL) 1.11±0.23a 0.26±0.03b 0.59±0.15ab 0.004

Granulocytes count (x103/µL) 11.24±2.66a 9.66±1.38ab 3.73±0.57b 0.013

Red blood cell count (x106/µL) 6.16±0.41b 8.18±0.75a 7.77±0.48ab 0.042

Mean red cell volume (fL) 45.97±2.31 51.64±1.49 43.50±2.88 0.052

Hematocrit (%) 28.18±2.36b 42.37±4.45a 32.20±1.90ab 0.010

Mean erythrocyte hemoglobin (pg) 13.28±0.56b 15.18±0.49a 13.85±0.42ab 0.033

Mean erythrocyte hemoglobin volume (g/dL) 29.24±0.93b 29.57±0.92b 34.61±1.84a 0.011

Erythrocyte distribution width (fL) 14.02±0.65 12.36±0.27 13.74±0.47 0.052

Hemoglobin (g/dL) 8.19±0.64b 12.27±0.98a 10.30±0.49ab 0.002

Platelet count (x103/µL) 568.10±72.20 840.50±172.93 525.40±103.44 0.167

Mean platelet volume (fL) 6.91±0.08 6.72±0.07 6.86±0.09 0.249

Platelets (%) 0.39±0.05 0.57±0.12 0.43±0.07 0.310

Platelet distribution width (fL) 6.81±0.11 6.48±0.22 6.22±0.21 0.100
a, b The mean values with different letters in the same line represent the difference between patient and control groups (P<0.05). The number of cow in 
all groups is 20; SEM: Standard error of mean; G1: Adhesive traumatic reticuloperitonitis group; G2: Non-adhesive traumatic reticuloperitonitis group; 
C: Control group
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Fig 2. Radiographic and rumenotomy 
images of cows with adhesive and non-
adhesive traumatic reticuloperitonitis. A.
Radiographic image of a cow with adhesive 
traumatic reticuloperitonitis. Radiographic 
image of the foreign body penetrating the 
reticulum and traveling in the direction of 
the diaphragm and the image of the abscess 
at the diaphragm border, B. Rumenotomy 
image of a cow with adhesive traumatic 
reticuloperitonitis, C. Radiographic image 
of a cow with non-adhesive traumatic 
reticuloperitonitis. In non-adhesive cases, 
it was observed that the foreign body was 
embedded in the surface of the reticulum 
or appeared free, and the borders of the 
diaphragm and reticulum were regular, 
D. Rumenotomy image of a cow with 
non-adhesive traumatic reticuloperitonitis.
It was observed that the border of the 
diaphragm and reticulum was regular in non-
adhesive cases where the foreign body was 
embedded in the surface of the reticulum or 
the foreign body appeared to be free in the 
reticulum

Fig 1. Comparison of mean values of 
serum calcium, magnesium, phosphorus, 
albumin, haptoglobin and ceruloplasmin 
levels of group 1, group 2 and control 
group cow. A. Comparison of mean 
serum calcium level of cow in group 1, 
group 2 and control group (P<0.001), B.
Comparison of mean serum magnesium 
level of group 1, group 2 and control 
group cow (P<0.001), C. Comparison of 
mean serum phosphorus level of group 1, 
group 2 and control group cow (P<0.001), 
D. Comparison of mean serum albumin 
level of group 1, group 2 and control 
group cow (P=0.006), E. Comparison of
mean serum haptoglobin level of group 
1, group 2 and control group cow 
(P<0.001), F. Comparison of mean serum 
ceruloplasmin level of group 1, group 2 
and control group cow (P<0.001). Group 
1: Adhesive traumatic reticuloperitonitis 
group. Group 2: Non-adhesive traumatic 
reticuloperitonitis group
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Discussion
The fact that 65% of the cows with TRP in our study were 
at the last period of term and 35% had just given birth 
supports the information that foreign bodies are taken  
and penetrate with more feed in this period [3,6]. In the 
present study, symptoms such as loss of appetite, weight 
loss, deterioration of general condition, symptoms of pain, 
signs of indigestion, hunched posture, and reluctance  
to move were also reported in previous studies in cows 
with TRP [3,9,30,31]. Studies have reported that metallic 
objects causing TRP are wires and nails, and often the 
cranioventral of the reticulum where it sinks [2,3,30]. In 
animals with TRP, serious changes occur in blood para-
meters in the acute period. Initially, a severe leukocytosis 
occurs depending on the severity and the complexity of 
the infectious agents [3,11]. In our study, leukocytosis 
in G1 and G2 was also present. In addition, a significant 
increase was detected in the granulocyte, monocyte and 
lymphocyte counts in G1 compared to the other groups, 
while a decrease was observed in the platelet, erythrocyte, 
hemoglobin and hematocrit percentages. Leukocytosis 
and anemia might have been the result of TRP related 
inflammation and bleeding. Studies have reported that the 
glutaraldehyde test in TRP groups gives positive results 
from inflammation compared to healthy groups [1,3]. In  
our study, we think that the reason why the total 
leukocyte counts were higher in G1 than in G2 was 
directly proportional to the severity of the inflammation. 
Depending on the severity of inflammation, the amount 
of neutrophils in the blood may increase. The fact that the 
glutaraldehyde test showed more severe inflammation in 
G1 than in G2 confirms this.

Changes in serum mineral levels were determined in 
previous studies in cows with TRP [3,14]. TRP causes 
inappetence food intake and digestive system disorders [32], 
and thus resulting in decrease of serum calcium and 
phosphorus levels [3,12,33]. In the presented study, serious 
decreases in serum calcium, phosphorus and magnesium 
levels were found in the sick groups as a result of anorexia, 
dilation of the digestive system due to peritonitis, and 
ruminal stasis. In addition, the decreased serum calcium 
level might be associated with hypoalbuminemia [2,3,11]. In 
addition, since the advanced pregnancy rate in the TRP 
groups was approximately 65% and the cows in the K 
group had similar pregnancy status, they were included 
in the study. In this way, the effect of pregnancy status on 
mineral levels was minimized.

Acute phase proteins are proteins synthesized by the liver 
in response to inflammation, tissue damage, infection, 
and neoplastic growth. The amount of serum albumin 
may decrease as a result of the destruction caused by 
infections and inflammation [15,33,34]. In our study, serious 

decreases were observed in G1 and G2 as the total 
leukocyte count was higher than the C, positive glutar-
aldehyde test indicated severe inflammation, and food 
intake was also stopped, as it could cause disruption in the 
production of albumin, which is a negative acute phase 
protein. Haptoglobin levels increase in cases of acute 
infection, inflammation, and trauma [15], while decreases 
are observed in recovery or chronic stages [9,35]. It has 
been reported that increased haptoglobin levels in cow 
with TRP is due to the continuation of the traumatic 
situation, stress and surgery [9,35]. Stress can increase even 
more in the disease [36]. In our study, haptoglobin levels 
were significantly higher in the sick groups, especially in 
G1, compared to the C. This increase might have been the 
result of the traumatic effect of TRP, developing peritonitis, 
stress and severe inflammation. In addition, the fact that 
the glutaraldehyde test indicates severe inflammation,  
the high total leukocyte counts and the observation of 
serious adhesions during the operation in G1 support 
this increase in haptoglobin. Ceruloplasmin is used less 
frequently for diagnostic purposes compared to other 
acute phase proteins. It protects cells against oxidative 
damage and has cytoprotective activity [15,37]. It is used in 
determining the presence of infection and inflammation [19]. 
In this study, serum ceruloplasmin level may have 
increased in cows with TRP to protect cells more as a 
result of peritonitis and severe inflammation. This may 
also be the case in our study as inflammation was more 
severe in G1 and the ceruloplasmin levels accordingly 
increased more in G1.

In conclusion, haptoglobin and ceruloplasmin levels were 
very high in G1, in whom adhesion was present, and 
calcium, magnesium, phosphorus and albumin levels 
were lower than the other groups. The evaluation of these 
parameters before the operation in cows diagnosed with 
TRP may provide important information in terms of the 
presence of adhesion, the severity of the inflammation, the 
chance of success of the operation and the diagnostic value. 
We think that these parameters will provide important 
information in the prognostic evaluation before rumeno-
tomy in TRP.
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