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TÓM TẮT 
 Kết quả nghiên cứu một số chỉ tiêu lâm sàng, phi lâm sàng ở 150 bê (HF) viêm ruột cấp tính và 

100 bê (HF) khỏe tại Trung tâm bò sữa giống Sao Vàng - Thọ Xuân - Thanh Hoá cho thấy; khi bê viêm 
ruột cấp tính biểu hiện triệu chứng lâm sàng: cơ thể sốt, giảm ăn, giảm hoặc bỏ bú. Con vật đi ỉa 
nhiều lần trong ngày, phân loãng nhiều nước, da khô, lông dựng, hố mắt trũng sâu. Cơ thể bê rơi vào 
trạng thái bị mất nước nghiêm trọng. Các chỉ tiêu lâm sàng như nhiệt độ cơ thể, tần số hô hấp, tần số 
tim đập ở bê viêm ruột cấp tính đều tăng cao so với bê khoẻ, P<0,05. Số lượng hồng cầu, hàm lượng 
huyết sắc tố, tỷ khối huyết cầu ở bê mắc bệnh viêm ruột cấp tính tăng cao hơn bê khoẻ, P< 0,05; đây 
là hiện tượng tăng giả do cơ thể bị mất nước, máu cô đặc. Số lượng bạch cầu, tỷ lệ bạch cầu trung 
tính ở bê mắc bệnh tăng cao so với bê khỏe, P<0,05. Trong khi đó, tỷ lệ bạch cầu lympho và bạch cầu 
đơn nhân lớn ở bê viêm ruột cấp giảm so với bê khoẻ, P<0,05. Chứng tỏ quá trình viêm ruột cấp tính 
ở bê (HF) có sự bội nhiễm của các vi khuẩn đường ruột gây viêm. 

Từ khoá: Bệnh nội khoa, bệnh viêm ruột cấp tính, bệnh ỉa chảy, rối loạn các chỉ tiêu sinh lý 

SUMMARY 
The results from clinical examinations and hematological data from 2 groups of Holstein calves, 

a group of 150 calves suffering from Acute Inflammation of Intestines (AII) and the other group of 100 
healthy ones in Sao Vang dairy cow breeding Center, Tho Xuan, Thanh Hoa showed that calves with 
AII have several clinical symptoms including fever, loss of appetite, reduction of or devoid of sucking; 
defecation per day increased with non-frame and watery feces, dry skin, upright hair and sunken 
eyeholes, developing into a severe situation of body water loss. Clinical criteria, including body 
temperature, respiratory frequency and heart rate were recorded to increase as compared to the 
healthy calves (P<0.05). As well, the red blood cell count, the cell packed volume, the mean 
corpuscular hemoglobin concentration within red blood cell and mass of hemoglobin per cell, also 
increased compared to the healthy animals (P<0.05). These were false increases, resulted from the 
solidification of blood due to body water loss. The white blood cells (WBC) count and neutrophil 
content of infected calves significantly increased whereas the proportions of lymphocytes and 
monocytes decreased when compared to the healthy calves (P<0.05). These results demonstrated that 
superimposed bacteria infection in the intestine track of Holstein calves occurred during the AII 
process, playing a part in the pathogenesis. 

Key words: Acute inflammation of intestines, dehydration, false physiological index, internal disease.

1. INTRODUCTION  

Diarrhea in calves is the clinical symptom 
which could result from one of many causes, and 

generally considered a diarrheic syndrome with 
multiple causes. The causative roots have been 
grouped into three domains, namely sanitary 
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housing, nutrients (milk and toxins) and pathogens 
(viruses, bacteria and parasites). Typical signs and 
progress of the diarrheic outbreaks in calves, 
epidemiological features depended on the cause. The 
virus and bacteria infections led to the diarrhea 
quickly spreading over the whole calf herd with high 
rate of mobility; the bad milk and/or toxin 
contaminated feed gave a sudden diarrhea in the 
whole herd but also recovered when feeding was 
properly changed. These causes normally led to the 
acute enteritis and acute gastro-enteritis, whereas the 
parasite infections were progressive of chronic 
situations. There have been, however diarrheas due 
to unknown cause but very common, with a rate 
ranging from low to moderate, developing in to the 
so-called Acute Inflammation of Intestines (AII), this 
had been assigned to the domain of Internal diseases 
since the last century and being rarely re-considered 
for study. The diarrheic control program in the calf 
breading center these days does not specify a 
controlling strategy for this type of multiple 
causative syndrome, leading at first to over-reacted 
measurements or ignorance, which both result in 
impaired treatments and economic losses.    

In very recent years, numbers of local area and 
agricultural stations have imported and raised 
Holstein (or Friesian) cattle.  The Sao Vang breeding 
center, Tho Xuan, Thanh Hoa reported 933 dairy 
cows from New Zealand since 5/2003, and so far 
have developed a large hub, providing calves for the 
local area. However, in the given uneasy climate 
together with the lack of experience in animal health 
care, management, feeding and disease control, 
numbers of diseases have occurred, including the 
Acute Inflammation of Intestines (AII). 

AII has been described as a common disease 
in the Holstein calves, found in any Holstein 
breeding farm and causing a high risk for 
development of dairy cow husbandry (Moon, 1978; 
Church, 1994). AII was also one of the major 
causes of the reduction in growth rate and body 
development, bad quality of breeding calves. 
Having noticed that AII hampered the calf-head 
number development in the Sao Vang dairy cow 
breeding center, which may be the common risk for 
any other dairy cow husbandry farms, and given the 
fact that AII has been ignored in field studies for 
long time, in this study we conducted a systematic 
analysis of clinical and non-clinical (hematological) 
criteria in AII-symptomatic and non-symptomatic 
calves to provide the missing scientific information 
in calf AII. This may refresh the study in internal 

disease field and data may be useful in diagnosis 
and therefore improving control of this disease with 
appropriate measures.  

2. MATERIALS AND METHODS  
Animals 

Holstein Calves from 1-12 months divided 
into two groups: 100 health calves and 150 calves 
suffered from AII. 

Places 
- The Sao Vang dairy cow breeding Center, 

Tho Xuan, Thanh Hoa. 
- Laboratory of the Department of Veterinary 

Internal Disease and Diagnosis, Pharmacology and 
Veterinary Toxicology. Faculty of Veterinary 
Medicine, Hanoi University of Agriculture. 

Methods 
• The clinical criteria in Holstein calves were 

monitored by routine methods through all 
experiments as follows:  

- A measurement of rectum temperature was 
conducted by common medical mercury 
thermometer. The average values of two rectum 
measurements per day at 6-7 AM and 5-6 PM 
before each feeding. 

- The respiratory frequency (breaths/min) was 
recorded for 1 minute by observation of the up and 
down sign at the side of stomach.  

- Heart rate (beats/min) was counted for 1 
minute by using cardiograph at heart position. 

- Clinical examination of the symptoms was 
paid attention to on the general appearance, the 
appetite, stool formation levels hair, sunken 
eyeholes… (some of these may be recorded from + 
to ++++ levels). 

• The blood analysis for both clinical and 
control groups was performed by Automatic 18-
Parameter Hematology Analyzer, Model 
HemaScreen-18. For each sample, 25 µl venous 
bloods was applied according to the instruction of 
instrument provider, 18 different Hematological 
criteria obtained automatically, of which the 6 
following indices were analysed in this study: 

- Red Blood Cell Count: the number of red 
cells given in an absolute number per microlitre 
(RBC in 106/µl). 

- Hematocrit: the fraction of whole blood 
volume of only red blood cells [packed cell volume 
(PCV, HTC index for HemaScreen-18) in %]. 
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- Hemoglobin levels: the mean corpuscular 
hemoglobin concentration (MCHC) - the average 
concentration of hemoglobin in the cells (g%). 

- The average amount of hemoglobin per red 
blood cell: the mean corpuscular hemoglobin in 
picograms (MCH in pg). 

- White Blood Cell Count (WBC 
thousands/mm3). 

- WBC formula calculated in proportion (%): 
Neutrophils, Lymphocytes, Monocytes, Eosinophils 
and Basophils. 

3. RESULTS AND DISCUSSION 

The clinical criteria measurements and 
clinical examination for symptoms of 150 
Holstein calves suffering from AII and 100 health 
calves were recorded respectively in table 1 and 
table 2. 

Data in table 1 showed that the body 
temperature of healthy calves was 38.6 ± 0.02 (OC) 
whereas body temperature of calves suffering from 
AII was 39.83 ± 0.10OC, a significant increase 
(1.23OC) in body temperature was observed in this 
experiment (P < 0.05). The result suggested that high 
fever in the AII may be evoked by bacteria infection. 
It has been reported that bacterial inflammation 
process in the intestines facilitates the blood entry of 
toxins of bacteria and inflammatory degradation 
products, which causes disorders at the temperature 
regulatory center, resulted in the increase of calves’ 
body temperature (Abdelkder, 1991). 

A good correlation of the heart rate and the 
body temperature was observed between the study 
(150 calves) and control (100 calves) groups. In 
present study, we also found that the average 
frequency of heart beating recorded from AII 
suffered calves was 78.32 beats/min, while this 
index is 58.21 beats/min in health animals, a 
difference of 20.11 beats/min (statistic relevance 
P<0.05). It was shown that in the AII, during the 
fever phase, the stimulation occurred in heart’s 
auto-nerve nodes Keith- Frack in combination with 
products of inflammatory process may affect the 
heart receptor, consequently resulting in the clinical 
rapid heart rate. 

In health calves, the respiratory frequency was 
28.10 ± 0.52 breaths/min, whereas it was 33.20 ± 
0.15 breaths/min in AII animals. A significantly 
statistical increase of 5,11 breaths/min was 
observed in current study (P<0.05). In the fever 
phase, the blood concentration of CO2 increased 

and the concentration of O2 decreased due to the 
disorders of lung respiratory function. The erethism 
of respiratory center made calves breathe quickly, 
leading to respiratory frequency increase in AII 
calves. 

The clinical examination of 150 AII infected 
calves and 100 healthy calves showed that healthy 
calves were in normal physiological appearance i.e. 
quick action, full eyeholes, smooth hair strong 
body, defecate 3 - 4 times per day with framed 
stools, whereas AII affected calves had diarrhea, 
defecated 10 - 15 times per day with watery loose 
stools, mixing with mucous substances, soiling tail 
and floor; infected calves expressed tiredness, 
reduced appetite, devoid of suckling, dry and 
disordered hair, sunken eyeholes, thinner, 
exhausted and weakened body, some calves had 
great prostration. 

It had been shown that the inflammation due to 
bacteria in the AII of Holstein calves may cause 
ulcers in the digestive system (Russel et al., 1991), 
abnormality of digestion and absorption, resulting in 
severe diarrhea, loss of body water and electrolytes 
(Zakin, 1985). The Hematological criteria in AII 
affected calves were shown in table 3. 

Table 3 showed that the total RBC in healthy 
calves was 5.82 million/mm3, ranging from 5 to 
6.55 million/mm3. The results from 150 blood 
samples in AII affected calves showed the RBC 
index of 7.05 million/mm3, ranging from 6.50 – 
7.55 million/mm3. Difference in red blood cell 
count between the 2 groups was statistically 
significant (P<0.05). In accordance, variations of 
the total blood volume ratio between the two 
groups had a similar profile. 

The average Hb level, expressed in mean 
corpuscular Hb concentration within RBC of 
infected Holstein calves was 15.83 g%, higher than 
that of the healthy calves 11.05 g%, an increase of 
4.78 g%  (P<0.05). The same pattern of differences 
was also observed for the averages of levels of Hb 
expressed mean corpuscular Hb per RBC between 
the two groups. 

It could possibly that in the AII, severe 
diarrhea led to the loss of body water, resulting in 
the increase of blood content, reasonably explained 
the false increase of the hematological index. 

In this study, we also analyzed the changes in 
lymphatic profile by comparing the WBC count 
and the WBC formula between the two groups, the 
AII infected and healthy ones. The results are 
shown in table 4. 
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Table 1. Clinical criteria in 150 Holstein calves suffering from AII 

Body Temperature 
(0C) 

Heart rate 
(beats/min) 

Respiratory frequency 
(breaths/min) 

                    Criteria  

 

    Objectives 

n 

X  ± mx P X  ± mx P X  ± mx P 

Healthy calves 100 38,60 ± 0,22 < 0,05 58,21 ± 0,12 < 0,05 28,10 ± 0,52 < 0,05 

AII affected calves 150 39,83 ± 0,10 < 0,05 78,32 ± 0,03 < 0,05 33,20 ± 0,15 < 0,05 

Table 2. Clinical symptoms in Holstein calves suffering from AII 

                     Index 
Objectives 

Hair status Body status Sunken levels
of eyeholes 

Time of defecation 
per day Fecal status 

Health calves (n = 100) Smooth hair good shape Fatty strong Normal 3 - 4 Frame 

AII calves (n = 150) Dry hair exhausted Thin weakened Sunken 10 - 15 Loose and 
watery 

Table 3. Hematological index profile in healthy- and AII-groups 

Healthy calves 
n = 100 

AII suffered calves 
n = 150 Indices 

 X  ± mx Ranging X  ± mx Ranging 

P 

Red Blood Cell Count (106/mm3) 5,82 ± 0,25 5,00 - 6,55 7,05 ± 0,17 6,50 - 7,55 < 0,05

Mean corpuscular Hb conc in cell (g%) 11,05 ± 0,12 9,30 - 12,85 15,83± 0,25 14,65 - 16,70 < 0,05

Packed Cell Volume (%) 37,58 ± 0,22 36,01 - 42,15 41,05± 0,19 38,66 - 42,07 <0,05

Mean corpuscular Hb/RBC (pg) 18,97 ± 0,33 17,56 - 19,05 22,45± 0,18 21,38 - 23,70 < 0,05

Table 4. Lymphatic profile in AII calves  

Healthy (n=100) AII (n=150) 
Indices 

X ±  mX Ranging X ±  mX Ranging 
P 

WBC count 
(Thousands/mm3) 

7.51 ±  0,22 6,18 - 8,33 9,65 ±  0,12 9,52 - 12,15 < 0,05 

Neutrophils 26,99 ± 0,31 25,57 -  27,33 37,05 ±  0,67 34,20 - 38,56 < 0,05 

Basophils 0,15 ±  0,05 0,13 - 0,16 0,12 ±  0,01 0,10 - 0,13  

Eosinophils 5,47 ±  0,32 5,25 - 6,55 3,72 ±  0,03 3,30 - 4,01 < 0,05 

Lymphocytes 60,65 ±  0,55 58,20 - 62,02 53,01 ±  0,52 51,09 - 65,02 < 0,05 

Ly
m

ph
oc

yt
e 

fo
rm

ul
a 

(%
) 

Monocytes 6,73 ± 0,67 6,23  -  7,35 5,10 ± 0,15 4,95 - 5,40  
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The results in table 4 showed that: 
- The average WBC count in healthy Holstein 

calves was 7,51 thousands/mm3, whereas the AII 
infected calves was  9,65 thousands/mm3, a 
significant increase (P<0,05). 

- A significant increase in the neutrophils 
content was also noted, 26,99% in health calves and 
37,05% in AII suffered calves (P < 0,05) 

The lymphocyte composition declined: 
60,65% in the healthy calf group and 51,09% in the 
AII affected calves (p < 0,05). This decrease profile 
was also found for the monocytes, where there was 
6,73% monocytes in the healthy calves, but down 
to 5,10% in AII affected calves (P < 0,05). 

Data from 150 Holstein calves suffering from 
AII showed clear changes in WBC formula profiles 
as compared to the healthy group, indicating that 
the opportunistic bacteria infection was the main 
provocation of acute inflammation, a similar 
situation to E.coli infected calf (Moon, 1978). 

4. CONCLUSIONS 

Analyzes of clinical and blood physiological 
data collected in the current study from 100 healthy 
calves and 150 calves suffered from AII in Sao 
Vang Holstein Breeding Center, Tho Xuan, Thanh 
Hoa”, led to the following conclusions. 

(1) AII infected calves developed clinical 
symptoms: fever, severe diarrhea, watery feces, dry 
skin, upright hair, sunken eyeholes, and reduced 
appetite, devoid of suckling feeding and quickly 
weakened body. 

2. Clinical criteria: the body temperature 
increased, 1.23OC higher than the healthy calves, as 
well, a significant increase of respiratory frequency 
and heart beat as compared to healthy calves (P< 
0.05). 

3. The Hematological criteria: the absolute 
number of red blood cells, the cell packed volume, 
the average amount of hemoglobin per red blood cell, 

 
 
 
 
 
 
 
 
 

and the mean corpuscular hemoglobin 
concentration within a read blood cell in AII 
suffered calves were higher than that of the healthy 
one. The false increases in this study may be just 
the appearance of solidifying the blood resulted 
from the rapid dehydration due to the loss of body 
fluids through diarrhea. 

4. The WBC count, the proportion of 
neutrophils increased (P<0.05), contrasting with the 
decrease of lymphocytes and Monocytes contents 
(P<0.05) in response to AII as compared to the 
healthy calves, indicating that the pathogenesis 
process developed to acute situation may due to the 
superimposed bacteria infection in calf gut tract. 
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