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ABSTRACT 

 
The objective of this study was to calculate the liver activity index (LAI) and the liver functionality index (LFI) 

in buffaloes during post- partum period., 29 pregnant buffaloes were selected at 2nd and 3rd milk season from Ard 

El -Kheir farm in Assuit Governorate. Blood plasma was collected for determination of vit. A and serum were 

collected for determination of serum albumin, total cholesterol and total bilirubin. Samples were collected as the 

following: (-21d: -15d), (-14d: -8d), (-7d: -1d), calving day, 3 d P.P, 7 d P.P, 14 d P.P and 28 d P.P. After 

calculation of indexes, animals were classified into high and low groups (whenever the result is positive, it is 

considered high and whenever the result is negative, it is considered low). The study revealed highly significant 

difference in the mean values between high and low groups. The mean values of albumin revealed a non 

significant decrease in serum albumin in the low group compared with the high one at the same period in both 

indexes, except in LAI at calving day; there was a significant decrease in (LLAI) group compared with the 

(HLAI) one. Non significant decrease in the mean values of serum total cholesterol in the low group compared 

with the high one at the same period in both indexes, except in LAI at day 28 P.P.; there was a significant 

decrease in the (LLAI) group compared with the (HLAI) one. Non significant decrease in the mean values of vit. 

A in the (LLAI) group compared with the (HLAI) one at the same period except at day 14 P.P, there was a 

significant decrease in the (LLAI) group compared with the (HLAI) one. The mean values of total bilirubin 

revealed highly significant difference between the (HLFI) and the (LLFI) groups during period of the study. A 

significant increase in total bilirubin at day 3 P.P in the (LLFI) group compared with the (HLFI) one and a 

significant increase (p<0.05) in the (HLFI) at days 14 and day 28 P.P compared with the (LLFI). 

 
Key words: Acute phase proteins, liver activity index, liver functionality index, buffaloes, Assuit, albumin, total 

cholesterol, total bilirubin, vit. A 

 

 
INTRODUCTION 
 

Acute phase proteins (APPs) are blood 

proteins primarily synthesized by hepatocytes as part 

of the acute phase response.  The acute phase 

response is a non-specific complex reaction of an 

organism, triggered by different stimuli (Cray et al., 

2009). The APPs consist of negative and positive 

proteins that show a decrease and an increase in 

levels, respectively, in response to challenge or 

stressors (Eckersall, 2004, Murata et al., 2004 and 

Gruys et al., 2005). 
 

Negative acute phase proteins (-APPs) seem 

appropriate  indices  to  detect  consequences of an  
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inflammatory condition in the peripartum period. In 

fact, changes of -APP are prolonged in comparison 

to the rise of positive acute phase protein (+APP). 

The association between +APP response after 

calving and acute inflammatory phenomena is not 

always very clear and marked. Therefore, two 

composed indices based on levels of some –APP 

observed in the first month of lactation, with the aim 

to evaluate the changes on liver activity synthesis 

caused by inflammatory events occurred around 

caving: the Liver Activity Index (LAI) (Trevisi       

et al., 2001) and the Liver Functionality Index (LFI) 

(Bertoni et al., 2006). 

 
LAI includes the average blood level at 7th, 14th and 

28th DIM of some proteins synthesized by the liver: 

albumin, lipoproteins (indirectly measured as total 

cholesterol), and Retinol binding Protein (RBP, 

measured as retinol, as the retinol released from the 
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liver depends mainly on the synthesis of apo-RBP. 

The mean value of the herd population of each blood 

parameter (albumin, total cholesterol and RBP) was 

subtracted from each cow value at 7, 14, and 28 

DIM and divided by the corresponding standard 

deviation. The final LAI of each cow is the result of 

the arithmetical mean of the 3 partial values 

obtained from the 3 selected blood indices of 3 

blood samples (Trevisi et al., 2001). This index that 

varies between -1.5 and +1.5 points can provide a 

good evaluation of inflammatory phenomena and 

their consequences, as demonstrated by Trevisi et al. 

(2005) and Trevisi et al. (2010). 

 
LFI is an index of the relevant changes between 

DIM 3 (V3) and 28 (V28), standardized in 

accordance with the optimal pattern of changes of 

the 3 parameters, obtained from healthy cows at the 

same stage of lactation. 

 
For each parameter, LFI calculation is done in 2 

steps (Bertoni et al., 2006 and Trevisi et al., 2011). 

The 1st one considers the effects occurred at 3rd DIM 

(V3) and changes between 3rd and 28th (V28) DIM. 

For albumin and cholesterol these two effects 

equally concur (50%) to the partial LFI result (Alb-I 

and Chol-I), while for bilirubin the effect at DIM 3 

represents 67% of the total partial LFI index.  

 
In the 2nd step, these partial indices were 

standardized in accordance with the average values 

observed in “healthy” cows. It is interesting that the 

two indices are well correlated (Trevisi et al., 

2010b). 

 
The LFI varies between -12 and +5 points Values 

above zero are considered favorable (Bertoni and 

Trevisi, 2013). 

 
To the best of our knowledge, studies on liver 

activity index and liver functionality index in 

buffaloes are scarce. So, the main objective of this 

study was to calculate the liver activity index (LAI) 

and the liver functionality index (LFI) in buffaloes 

during post- partum period. 

 
MATERIALS AND METHODS 

 
1- Animals: 

The study was carried out on 29 healthy, 

multiparous buffaloes at transition period (3weeks 

before calving and 4 weeks after calving), with 

average age of 2-4 years old from a private farm 

belongs to Assuit Governorate (Ard El- Kheir). 

Samples were collected during summer season. 

Buffaloes were fed daily on meal composed of corn, 

soybeans, wheat bran, silage, little amount of 

sunflower, hay, multi vitamins, mineral mixture, 

antioxidant, buffer, dibasic phosphate" only before 

calving"). Protein in ration usually 11%, but at dry 

period reach 14- 16%. Water was supplied ad 

libitum.                  

 
2- Samples: 

Blood samples were collected in early morning; 

avoid stress or physical efforts as possible, avoid 

sick buffaloes, samples were kept in ice box and 

centrifuged within 2 h of collection. Three blood 

samples were collected by jugular vein puncture in 

vacuum tubes (Vacuette, Greiner Austria) containing 

no anti-coagulant, or lithium-heparin, or K3EDTA. 

 
Several blood samples were collected from each 

animal before calving ,according to calving day, 

only samples at the (- 21:-15) days, (-14: -8) days,   

(-7:-1) days were used, then at calving day, 3rd,7th, 

14th and 28th days post calving. 

 
LFI 

Step 1: 

Albumin (Alb-I) sub-index = 50% V3 + 50% (V28-

V3) 
 

Cholesterol (Chol-I) sub-index = 50% V3 + 50% 

(V28-V3) 
 

Bilirubin (Bil-I) sub-index = 67% V3 + 33% (V3-

V28) 

 
Step 2: 

LFI = (Alb-I - 17.71) /1.08 + (Chol-I - 2.57) /0.43 - 

(Bil-I - 6.08) /2.17 

 
3- Clinical examination: 

All animals in the study were subjected to general 

clinical examination, where the clinical examination 

including body temperature, respiratory and pulse 

rates, ruminal movement, visual inspection of the 

udder, appetite as well as examination of mucous 

membranes were conducted according to 

Rosenberger (1990). 

 
Biochemical analysis: 

Measurement of vit. A chemically by 

spectrophotometric method (Carr and Price, 1926). 

Measurements of albumin, total cholesterol and total 

bilirubin by using commercial test kits supplied by 

diamond diagnostics (diamond diagnostics, Egyptian 

company for biotechnology) measured 

spectrophotometry using Optizen 3220 UV 

spectrophotometer. Spectrophotometeric assay was 

performed using spectrophotometer in the 

department of Animal Medicine- Faculty of 

Veterinary Medicine, Assiut University, Assuit 

Egypt.  
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Statistical analysis: 

Values are presented as means ± standard error of 

the mean (SEM). Results of LAI &LFI were 

classified into high and low groups. The unpaired 

student “t” test was performed in graph prism 

version 5 to determine the significance of difference 

between group's means. 

 
Statistical analysis of obtained data was carried out 

using general linear model (GLM procedure) of SAS 

System (2004). Two-way analysis of variance 

(ANOVA) with repeated measurements was carried 

out to study the effect of periods, groups and the 

interaction between them. The statistical 

significance of difference between period's means 

and means of interaction between periods & groups 

were determined using Duncan’s Multiple Range 

Test (DMRT) (Steel and Torrie, 1980). All the 

variables were considered significant at (p<0.05). 

 
RESULTS 

 
Results of Liver functionality index (LFI) and 

Liver activity index (LAI) are illustrated in Table 

(1). Mean values of calculated values revealed high 

significant (p<0.01) increase in the high group 

compared with the low one. 

 
Results of measured blood parameters used in 

calculation of liver activity index are illustrated in 

Table (2, 3 and 4) and Figure (1, 2 and 3): 

 

Mean values revealed a non significant decrease in 

serum albumin in the (LLAI) group compared with 

the (HLAI) one at the same period except at calving 

day there was a significant (p<0.05) decrease in 

(LLAI) group compared with the (HLAI) one, a non 

significant decrease in serum total cholesterol in the 

(LLAI) group compared with the (HLAI) one at the 

same period except at  day 28 P.P, there was  a 

significant (p<0.05) decrease in the (LLAI) group 

compared with the (HLAI) one and a non significant 

decrease in vit. A in the (LLAI) group compared 

with the (HLAI) one except at day 14 P.P, there was 

a significant decrease (p<0.05) in the (LLAI) group 

compared with the (HLAI) one. 

 
Results of measured blood parameters used in 

calculation of liver functionality index are 

illustrated in Table (5, 6 and 7) and Figure (4, 5 and 

6): 

 
Mean values revealed a non significant decrease in 

serum albumin in the (LLFI) group compared with 

the (HLFI) one at the same period, a non significant 

decrease in serum total cholesterol in the (LLFI) 

group compared with the (HLFI) one during the 

same period and highly significant (p<0.01) 

difference in serum total bilirubin between the 

(HLFI) and the (LLFI) groups during period of the 

study. A significant increase (p<0.05) at day 3 P.P in 

the (LLFI) group compared with the (HLFI) one and 

a significant increase (p<0.05) in the (HLFI) during 

day 14 and day 28 P.P compared with the (LLFI) at 

the same periods. 

  

 
Table 1: Mean values ± SE of Liver activity index and liver functionality index in studied animals: 
 

 HLAI LLAI HLFI LLFI 

No of animals 16 13 16 13 

Range 0.01 : 0.78)) - 0.39 : - 0.01)) 0.25 :  6.12)) ((-5.13 : - 0.03 

Mean ± SE ( 0.25 ± 0.05) (- 0.13 ± 0.04) (0.53  ±   (3.35 (-1.54 ± 0.40 ) 

P value < 0.0001 < 0.0001 

 

HLAI: High liver activity index, LLAI: Low liver activity index, HLFI: High liver functionality index, LLFI: 

Low liver functionality index. 
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Table 2: Mean values of serum albumin in high and low liver activity index groups during periparturient period. 

Repeated measures analysis of 

variance 

 

 

 

LLAI 

N= 13 

 

 

 

HLAI 

N=16 

  

Groups 

 

Days relative        

to calving                    

Parameter 

 

Time  

X 

 Index 

(P value) 

Time 

(P value) 

Index 

(P value) 

 

0.8627 

NS 

 

<0.0001 

 

 0.0203 

 

 

³c,41.90 ± 0.71   ³c,43.02  ± 1.19  
(-21d :-15d) 

a.p 

 

 

 

Albumin 

(g/l) 

³c,42.52 ± 0.81   ³c,42.88 ± 0.76   
(-14d:-8d) 

a.p 

¹a,49.38 ± 1.48   ¹a,49.33 ± 2.02  
(-7d:-1d) 

a.p 

³c,44.51 ± 2.08  ²,¹ab,48.61 ± 1.66  Calving day 

³c,43.93 ± 1.16   ³,²bc,45.24  ± 1.23  3 d  p.p   

³c,42.27 ± 1.24   ³,²bc,44.70 ± 1.57  7 d  p.p 

³c,42.68 ± 1.23   ³c,44.14 ±  0.95  14 d  p.p 

³c,42.03 ± 0.89   ³c,43.84  ± 1.03   28 d  p.p 

 

Values= mean ± standard error; means of different superscript letters in the same column differ significantly 

(p<0. 05). Means of different arabic letters in the same row differ significantly (p<0. 05). a.p, ante partum; d p.p, 

day post partum; N, number; HLAI, high liver activity index, LLAI, low liver activity index;  significant at 

(p<0. 05);  significant at (p<0. 01) ; NS, non significant. 

 

 
 

 

Figure 1: Serum albumin concentrations in High and Low liver activity index (LAI) groups during 

periparturient period. 
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Table 3: Mean values of serum total cholesterol in high and low liver activity index groups during periparturient 

period. 
 

Repeated measures analysis of 

variance 

 

 

 

LLAI 

N= 13 

 

 

 

HLAI 

N=16 

    

Groups 

 

 

Days relative  

to calving 

Parameter 

 

Time  

X 

 Index 

(P value) 

Time 

(P value) 

Index 

(P value) 

 

0.575 

      NS 

 

<0.0001 

 

0.0367 

 

c,31.50 ± 0.04  c,31.43 ± 0.08   
(-21d :-15d) 

a.p 

 

Total 

cholesterol 

   (mmol/l) 

cd,3,41.40 ± 0.06  cd,3,41.40 ± 0.04  
(-14d:-8d) 

a.p 

ef,5,61.16 ± 0.05  def,4,5,61.20 ± 0.04  
(-7d:-1d) 

a.p 

h,80.77 ± 0.05  gh,7,80.85 ± 0.05  Calving day 

fg,6,71.03 ± 0.06   f,61.08 ± 0.05   3 d p.p 

fg,6,71.01 ± 0.07   ef,5,61.14 ± 0.06  d p.p 7 

cde, 3,4,51.36 ± 0.07  c,31.48 ± 0.11  14 d p.p 

b,21.72 ±0.09   a,11.96  ± 0.12   28 d p.p 

 

Values= mean ± standard error; means of different superscript letters in the same column differ significantly 

(p<0. 05). Means of different arabic letters in the same row differ significantly (p<0. 05). a.p, ante partum;         

d p.p, day post partum; N, number; HLAI, high liver activity index; LLAI, low  liver activity  index;  

significant at (p<0. 05);  significant at (p<0. 01) ; NS, non significant 

 

 
 
 

Figure 2: Serum total cholesterol concentrations in High and Low liver activity index (LAI) groups during 

periparturient period. 
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Table 4: Mean values of serum vit. A in High and Low liver activity index groups during periparturient period. 

Repeated measures analysis of 

variance 

 

 

 

LLAI 

N= 13 

 

 

 

HLAI 

N=16 

Groups 

 

 

Days  

relative 

to calving 

Parameter 

 
Time  

X Index 

(P value) 

Time 

(P value) 

Index 

(P value) 

 

0.877 

NS 

 

<0.0001 

 

0.0012 

 

bc,2,349.38 ± 0.95  ² ,¹ab,50.40 ± 0.98  
(-21d :-15d) 

a.p 

 

 

 Vit. A 

g/dl)) 

cde,3,4,546.56 ± 1.11  bcd,2,3,447.44 ± 0.90  
(-14d:-8d) 

a.p 

de,4,544.61 ± 0.96  de,4,545.46 ± 0.80  
(-7d:-1d) 

a.p 

f,6 39.21  ± 1.06  f,640.26  ±  0.87   Calving day 

gh,7,835.84 ± 1.13   fg,6,737.64 ±  0.98   3 d  P.P  

h,833.48 ± 1.12    gh,7,835.21 ± 0.90   7 d  P.P.  

e,543.82 ± 1.28    bcd,2,3,447.17 ± 1.10  14d  P.P.  

ab,1,250.38  ± 1.34   a,153.38  ±  1.14   28 d  P.P.  

 

Values= mean ± standard error; means of different superscript letters in the same column differ significantly 

(p<0. 05). Means of different arabic letters in the same row differ significantly (p<0. 05). a.p, ante partum;         

d P.P, day post partum; N, number; HLAI, high liver activity index; LLAI, low  liver activity  index;  

significant at (p<0. 01); NS, non significant. 

 

 
 

Figure 3: Serum vit. A concentrations in High and Low liver activity index (LAI) groups during periparturient 

period. 
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Table 5: Mean values of serum albumin in High and Low liver functionality index groups during periparturient 

period. 

Repeated measures analysis of 

variance 

 

 

 

LLFI 

N= 13 

 

 

 

HLFI 

N=16 

  

Groups 

 

Days  

relative 

to calving 

Parameter 

 

Time  

X 

 Index 

(P value) 

Time 

(P value) 

Index 

(P value) 

 

0.906 

NS 

 

<0.0001 

 

 0.0027

  

 

cd,3,442.08 ±0.86   cd,3,442.91 ±1.13  
(-21d :-15d) 

a.p 

 

 

 

Albumin 

     g/l)  ) 

cd,3,442.64  ±  0.88  cd,3,442.79 ±0.71  
(-14d:-8d) 

a.p 

ab,1,248.20  ±  1.38  a,150.29 ±2.03   
(-7d:-1d) 

a.p 

bcd,2,3,445.05 ± 2.17  ab,1,2 48.17 ±1.65 Calving day 

cd,3,442.75  ± 0.99   bc,2,346.20± 1.21  3 d  p.p.  

cd,3,442.93  ±  1.45  bcd,2,3,449  44.16 ±1. 7 d  p.p. 

cd,3,442.28  ± 1.08   bcd,2,3,402 44.46 ± 1. 14 d  p.p. 

d,441.35 ± 0.97    bcd,2,3,444.4  ± 0.89   28 d p.p. 

 

Values= mean ± standard error; means of different superscript letters in the same column differ significantly 

(p<0. 05). Means of different arabic letters in the same row differ significantly (p<0. 05). a.p, ante partum; d p.p, 

day post partum; N, number; HLFI, high liver functionality index; LLFI, low liver functionality index;  

significant at (p<0. 01) ; NS, non significant 

 

 

 
 

Figure 4: Serum albumin concentrations in High and Low liver functionality index (LFI) groups  

during periparturient period. 
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Table 6: Mean values of serum total cholesterol in High and Low liver functionality index groups during 

periparturient period. 
 

Repeated measures analysis of 

variance 

 

 

 

LLFI 

N= 13 

 

 

 

HLFI 

N=16 

 

Groups 

 

 

          Days 

       relative 

     to calving 

 

 

 

Parameter 

 

Time  

X 

 Index 

(P value) 

Time 

(P value) 

Index 

(P value) 

0.928 

       NS 

<0.0001 0.6356 

NS 

 

bc,2,31.41 ± 0.07  b,21.50 ± 0.07   
(-21d :-15d) 

a.p 

 

 

 

Total 

cholesterol 

(mmol/l)    

b,21.44 ± 0.05   bcd,2,3,41.37 ± 0.04  
(-14d:-8d) 

a.p 

cde,3,4,51.20 ± 0.05  de,4,51.16  ± 0.04   
(-7d:-1d) 

a.p 

f,60.81  ±  0.06   f,60.82 ± 0.05   Calving day 

e,51.05  ± 0.07    e,51.06 ± 0.05    3 d  p.p  

e,51.07 ± 0.06     e,51.09  ± 0.06   7 d  p.p.  

bc,2,31.42 ± 0.10   bc,2,31.42 ± 0.10   14 d  p.p. 

a,11.79  ± 0.08    a,11.90  ±  0.13   28 d p.p.  

 

Values= mean ± standard error; means of different superscript letters in the same column differ significantly 

(p<0. 05). Means of different arabic letters in the same row differ significantly (p<0. 05). a.p, ante partum;         

d p.p, day post partum; N, number; HLFI, high liver functionality  index; LLFI, low  liver functionality  index; 

 significant at (p<0. 01); NS, non significant 

 

 
 

 

Figure 5: Serum total cholesterol concentrations in High and Low liver functionality index (LFI) groups during 

periparturient period. 
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Table 7: Mean values of serum total bilirubin in High and Low liver functionality index groups during 

periparturient period. 

Repeated measures analysis of 

variance 

 

 

LLFI 

N= 13 

 

 

HLFI 

N=16 

 

Groups 

 

 

Days relative 

 to calving 

Parameter 

 

Time  

X 

 Index 

(P value) 

Time 

(P value) 

Index 

(P value) 

      

<0.0001 

 

<0.0001 

 

0.121 

NS 

 

d,40.89  ±  0.25   d,40.84  ± 0.18   
(-21d :-15d) 

a.p 

 

 

 

Total 

Bilirubin 

 (mol/l) 

d,41.24  ±  0.25   d,40.87  ±  0.18   
(-14d:-8d) 

a.p 

d,41.73  ±  0.23   d,41.13  ±  0.27   
(-7d:-1d) 

a.p 

bcd,2,3,44.30 ±1.10  cd,3,43.83 ± 0.93  Calving day 

abc,1,2,37.09 ± 1.41  d,42.83 ± 0.83   3 d  p.p.  

bcd,2,3,44.87 ±1.66  bcd,2,3,44.88 ±2.04  7 d  p.p. 

d,41.39  ±  0.96   a,19.36  ± 2.38    14 d  p.p.  

d,42.32  ± 1.03   ab,1,28.28  ± 2.37  28 d  p.p. 

 

Values= mean ± standard error; means of different superscript letters in the same column differ significantly 

(p<0. 05). Means of different arabic letters in the same row differ significantly (p<0. 05). a.p, ante partum; d 

p.p, day post partum; N, number; HLFI, high liver functionality  index; LLFI, low  liver functionality  index;  

significant at (p<0. 01) ; NS, non significant 

 

 
 

 

Figure 6: Serum total bilirubin concentrations in High and Low liver functionality index (LFI) groups during 

periparturient period. 
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DISCUSSION 

 
LAI varies between -1.5 and +1.5 points can provide 

a good evaluation of inflammatory phenomena and 

their consequences, as demonstrated by Trevisi et al. 

(2005) and Trevisi et al. (2010). In the present study, 

the individual values of LAI ranged from - 0.39 to 

0.78 with a mean value 0.25± 0.05 in HLAI group 

and - 0.13 ± 0.04 in LLAI group. There was a highly 

significant difference (p < 0.0001) between the high 

and low groups. Bertoni et al. (2008) reported that 

the individual values of LAI ranged from -1.51 to 

+1.22, and the average levels for the quartile groups 

were - 0.67 ± 0.29,  - 0.20 ± 0.19, 0.18 ± 0.17 and 

0.71 ± 0.31 for low, intermediate low, intermediate 

upper and upper groups, respectively. Trevisi et al. 

(2013) reported that the LAI values ranged from - 

1.13 to + 0.81 and the mean value of the - 0.72, - 

0.18, 0.33 and 0.62 for low, intermediate low, 

intermediate upper and upper groups, respectively. 

The average levels of LAI differed significantly      

(p < 0.01) among the quartiles.  

 
The mean value of the LLAI in the present study 

was higher than those reported by Bertoni et al. 

(2008) and Trevisi et al. (2013). While the mean 

value of the HLAI in the present study was lower 

than those reported by Bertoni et al. (2008) and 

Trevisi et al. (2013). It could be attributed to species 

difference, LLAI group considered ideal animals, 

good management of the farm, number of groups as 

in the present study they classified into high and low 

groups while Bertoni et al. (2008) and Trevisi et al. 

(2013) classified them into four groups (low, 

intermediate low, intermediate upper and upper) and 

number of animals in each group. 

 
The LFI varies between -12 and +5 points. Values 

above zero are considered favorable (Bertoni and 

Trevisi, 2013). In the present study, the LFI values 

were ranged from (- 5.13 to 6.12), the mean values 

of LFI differed significantly (p < 0.0001) among the 

groups. Montagner et al. (2016) reported that the 

LFI values were ranged from (-12 to -4). 

 
The mean values of the LFI groups in this study 

were higher (-1.54 ± 0.40 in LLFI group and 3.35 ± 

0.53 in HLFI group  ( than those found by Trevisi et 

al. (2012) and Montagner et al. (2016), which were 

from (- 4.9 ± 1.3 in LLFI group and +2.5 ± 1.0 in 

HLFI group) and (-12 to -7 in LLFI group and -7 to -

4 in HLFI), respectively. The higher LFI in this 

study compared to Trevisi et al. (2012) and 

Montagner et al. (2016) may be due to high albumin 

values which were (45.33 g/l in HLFI and 43.36 g/l 

in LLFI) compared with the results obtained by 

Trevisi et al. (2012) (36 g/l) and Montagner et al. 

(2016) which were maintained within low level in 

both groups (28 g/l). Montagner et al. (2016) stated 

that albumin which was lower in pre partum and 

post partum animals with LLFI may be indicative of 

impaired liver function (Bertoni et al., 2008), higher 

incidence of fatty liver (Bobe et al., 2004), and 

energy deficiency (Bell et al., 2000). Dann et al. 

(2005) stated that hypo- albuminemia is a common 

finding of chronic liver disease, occurring when the 

functional hepatic mass has been reduced to 20% or 

less. 

 
Albumin  

In the present study, we noticed that there was a 

significant decrease (p < 0.05) in serum albumin in 

the LLAI group compared with the HLAI one at 

calving day, where the values were 44.51 ± 2.08 g/l 

and 48.61 ± 1.66 g/l, respectively. This result may 

confirm its antioxidant role during transition period. 

 
There was a non significant difference in serum 

albumin levels between the LLAI and the HLAI 

group during days 28, 14 and 7 P.P, while the values 

were (LLAI, day 28 P.P: 42.03 ± 0.89 g/l, day 14 

P.P: 42.68 ± 1.23 g/l & day 7 P.P: 42.27 ± 1.24 g/l 

and HLAI, day 28 P.P: 43.84 ± 1.03 g/l, day14 P.P: 

44.14 ± 0.95 g/l & day 7 P.P:  44.70 ± 1.57 g/l). 

These results weren't lined with Bertoni et al. 

(2008), Trevisi et al. (2010) and Trevisi et al. (2013) 

who noticed a significant difference between groups 

at the same day post partum. This result could be 

attributed to difference in species, season and good 

management of the farm.  

 
There was a non significant difference in serum 

albumin levels between the LLFI and the HLFI 

group during day 28 P.P compared with day 3 P.P. 

Where the values were (LLFI, day 28 P.P: 41.35 ± 

0.97g/l, day 3 P.P:  42.75 ± 0.99 g/l and HLFI, day 

28 P.P: 44.4 ± 0.89 g/l, day 3 P.P: 46.20 ± 1.21 g/l). 

These results weren't t lined with Montagner et al. 

(2016) who reported that the levels of albumin were 

lower in LLFI pre and post partum periods than 

HLLFI. This is probably due to difference in 

species, high protein intake during this period. 

 
Total cholesterol 

Variation of serum total cholesterol in the high and 

the low liver activity index (LAI) showed a non 

significant difference in serum total cholesterol level 

between the LLAI and the HLAI groups at the same 

day post partum except at day 28 d P.P., There was a 

significant decrease (P< 0.05) in LLAI group 

compared with HLAI one. Where the values were 

1.72 ± 0.09 mmol/l and 1.96 ± 0.12 mmol/l, 

respectively. This result was nearly similar to 

Bertoni et al. (2008) and Trevisi et al. (2010) who 

reported that there was a significant difference 

(p<0.05)  between groups at the same day post 

partum (7, 14 and 28) in serum total cholesterol  

levels. This result could be attributed to difference in 
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species and individual variation to return to normal 

DMI. 

 
Within each group, there was a significant decrease 

(P<0. 05) in serum total cholesterol during day 3 P.P 

compared with day 28 P.P. in HLFI group and LLFI 

one. Where the values were (HLFI: day 3, 1.06 ± 

0.05 mmol/l & day 28, 1.90 ± 0.13 mmol/l) and 

(LLFI: day 3, 1.05 ± 0.07 mmol/l & day 28, 1.79 ± 

0.08 mmol/l).   

 
There was a non significant difference in serum total 

cholesterol between the LLFI and the HLFI during 

the same day post partum used in calculation of 

index. Where the values were (LLFI: day 3, 1.05 ± 

0.07 mmol/l and day 28, 1.79 ± 0.08 mmol/l) and 

(HLFI: day 3, 1.06 ± 0.05 mmol/l and day 28, 1.90 ± 

0.13 mmol/l). It may be attributed to variation in 

species and age of the animals investigated, LLFI 

group considered ideal animals and good 

management of the farm. This result wasn't lined 

with Montagner et al. (2016) who reported that 

(LLFI: day 3, 1.75 ± 00.15 mg/dL and day 28, 2.22 

± 0.15 mg/dL) showed lower values in both times 

compared to (HLFI: day 3, 1.90 ± 00.15 mg/dL and 

day 28, 2.92 ± 0.15 mg/dL). Also, it wasn't lined 

with Trevisi et al. (2012) who reported that LLFI 

animals showed much lesser total  cholesterol 

(lipoprotein) values and a slower post partum 

increase with respect to HILFI animals (P < 0.001) 

for the 1st month of lactation.  

 
Total bilirubin 

There was a highly significant difference (p<0.01) in 

serum total bilirubin between the LLFI and the HLFI 

groups during the different periods. 

 
There was a significant increase (p<0.05) in serum 

total bilirubin in the LLFI group during day 3 P.P 

compared with HLFI one at the same period, where 

the values were 7.09 ± 1.41 μmol /l and 2.83 ± 0.83 

μmol /l, respectively. Assenat et al. (2004) stated 

that the specific increase in bilirubin as a 

consequence of inflammation could be explained by 

the effect of IL-1, a proinflammatory cytokine, 

which inhibits the nuclear activator involved in the 

gene expression of key enzymes in bilirubin 

clearance and drug clearance in the liver. This result 

wasn't lined with Montagner et al. (2016) who 

reported that the LLFI group (7.49 ± 0.8 mg/dL) 

showed lower values compared to HLFI (9.51 ± 0.8 

mg/dL) on day 3 postpartum. It could be attributed 

to difference in species, geographical location 

(Brazilian study) and climate. 

 
There was a significant decrease (p<0.05) in the 

LLFI group during day 28 P.P. compared with day 3 

p.p., where the values were 2.32 ± 1.03 μmol /l and 

8.28 ± 2.37μmol /l  respectively. This is probably 

due to LLFI group considered ideal animals when 

compared with previous results of other literatures 

and further studies needed to be done on total 

bilirubin at early lactation in buffaloes. This result 

wasn't lined with Montagner et al. (2016) who 

reported that on day 28 P.P, the LLFI group (8.87 ± 

0.8mg/dL) had higher values compared to HLFI 

(6.91 ± 0.8 mg/dL, P> 0.05). The values obtained for 

bilirubin on day 3 and day 28 showed that the LLFI 

group had an impairment of liver functionality, 

because the values did not show a reduction on day 

28. 

 
There was a significant increase (p<0.05) in serum 

bilirubin in the HLFI group during day 14 P.P 

compared with the LLFI one at the same period, 

where the values were 9.36  ±  2.38 and 1.39 ± 0.96 

μmol /l, respectively. Trevisi et al. (2001) reported 

that the impaired liver function is not synonymous 

with lower liver activity and the consequence of a 

damaged liver, but of diverted synthesis in the liver 

occurring during inflammation. Bilirubin values are 

most specific to bile flow problems than overt liver 

cell damage (Mostafavi et al., 2013). Van- Saun 

(2004b) reported that bilirubin values need to be 

interpreted in conjunction with total cholesterol and 

NEFA results to insure liver lipidosis. Further 

studies needed to be done on total bilirubin at early 

lactation in buffaloes. 

 
Vit. A 

There was a non significant decrease in serum vit. A 

in the low (LLAI) group compared with the high 

(HLAI) one except at day14 P.P., there was a 

significant decrease (p<0.05) in serum vit. A, where 

the mean values were 43.82 ± 1.28 μg / dl and 47.17 

± 1.10 μg / dl, respectively. It could be due to 

individual variation of animals to return to normal 

DMI and its antioxidant role to modulate the LLAI 

animal's immune system. This results in nearly 

similar to Bertoni et al. (2008) and Trevisi et al. 

(2010) who reported that there was a significant 

difference (P< 0.05) between groups at the same day 

post partum (7, 14 and 28). The obtained results 

probably due to feeding ration high in protein as 

reported by Lindberg et al. (1999) who stated that 

periparturient animals fed a higher dietary CP ration 

(approximately 16% of DM) had greater serum RBP 

concentrations compared with animals fed a lower 

CP ration (approximately 13% of DM). Because 

plasma albumin concentration is a sensitive indicator 

of protein status, the increase albumin 

concentrations in the present study suggested that 

dietary protein may be adequate during the 

periparturient period. Addition of multi vitamins 

helped to keep the animals healthy. Also, vitamin A 

is stored for long periods in the liver and is not as 

sensitive to day-to-day variation (Scherf et al., 

1996). 
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There was a significant increase (p<0. 05) in serum 

vit A levels in both high and low (LAI) groups at 

days 7, 14 and 28 P.P. It may be due to increased 

DMI following parturition and decreased its flux 

toward the mammary glands as reported by (Abd 

Eldaim et al., 2010) who observed that retinol 

concentrations in milk (43.5±6.9 μg /dl at 7 day after 

delivery), but those in colostrum were markedly 

higher (295.3±5.9 μg /dl).  
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الولادة ، تم  ما بعد في الجاموس أثناء فترة (LFI) ( ومؤشر وظائف الكبدLAIهذه الدراسة حساب مؤشر نشاط الكبد )استهدفت 

وخضعت الحيوانات  أسيوط. ارض الخير بمحافظة من مزرعةفى الفترة الاخيرة من العشر )مرحلة  التجفيف(  الجاموس 29اختيار 

  .محل الدراسة الى معاملات غذائية وتربية موحدة واعتمدت المعلومات المتعلقة بالتغذية وانتاجية اللبن على سجلات المزرعة

ومين، الكوليسترول الكلي والبيليروبين يلتحديد الألبومصل الدم . أ تم جمع بلازما الدم لتحديد فيتامين التحاليل البيوكيميائة،ولاجراء 

اليوم الثالث بعد  ( يوم قبل الولادة ، يوم الولادة ،1-:7-( يوم ، )8-:14-( يوم ، )15-:21-:)الكلي. تم جمع العينات على النحو التالي: 

، تم  المؤشراتبعد حساب  .اليوم الثامن والعشرين بعد الولادة الولادة ، اليوم السابع بعد الولادة ، اليوم الرابع عشر بعد الولادة ،

ة ، تعتبر عالية وعندما تكون النتيجة سالبة ، تعتبر موجب)كلما كانت النتيجة  منخفضةتصنيف الحيوانات إلى مجموعات عالية و

بين المجموعات العالية والمنخفضة. أظهرت قيم الألبومين انخفاضًا غير معنوي في معنوية جدا  لدراسة عن فروقمنخفضة(. كشفت ا

كان هناك  حيثLAI  فييوم الولادة ، باستثناء  المؤشرينالمجموعة المنخفضة مقارنةً بالمجموعة العالية في نفس الفترة في كلا 

في المجموعة المنخفضة  الكلى انخفاض غير معنوي في للكوليسترولو (HLAI). عمقارنة م (LLAI) في مجموعة معنوى انخفاض

كان  حيث؛ LAI اليوم الثامن والعشرين بعد الولادة فى  ، ما عدا في لمؤشرينالمرتفعة في نفس الفترة في كلا ا بالمجموعةمقارنة 

غير معنوي في  كما وجد انخفاض. (HLAI)  عاليةالمجموعة ال مقارنة مع المنخفضة (LLAI) مجموعةالفي  معنوىهناك انخفاض 

في نفس الفترة باستثناء اليوم الرابع عشر بعد   (HLAI)المجموعة العالية مقارنة مع (LLAI) المنخفضة مجموعةالفي  أ فيتامين

. أظهر (HLAI) المجموعة العالية  مقارنة مع (LLAI) المنخفضة مجموعةالفي  معنوى كان هناك انخفاضحيث ،  الولادة

في اليوم معنوية  زيادةالحيث كانت خلال فترة الدراسة.  (LLFI) و (HLFI) ا بين المجموعتينجدفرقاً معنوياً  الكلى البيليروبين

 عة العاليةفى المجمو معنويةوزيادة ،  (HLFI)المجموعة العالية مقارنة مع (LLFI) المنخفضة في المجموعة بعد الولادة الثالث

(HLFI)   مقارنة مع المجموعة المنخفضة بال الرابع عشر واليوم الثامن والعشرين بعد الولادةفي(LLFI). 
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