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Abstract 
This study was conducted to evaluate the disinfection potency of KMnO4 or chlorine in treated water on 
some hygienic and physiological parameters of local male rabbits, thirty – two males randomly divided 
into four groups: first group (free chlorine water) negative control, second(tap water) positive control, 
third(KMnO4 1ppm), and fourth ((KMnO4 2ppm). Blood samples were taken and serums were obtained. 
The results revealed that the parameters (Hb: 17.76 g/dl, PCV%: 42.69, total protein: 7.02 g/dl, albumin: 
4.86 g/dl, and globulin: 2.86 g/dl) were significantly (P<0.05) higher in the tap water group as compared 
with the other groups. Whereas, the levels of the ALT (39.93 IU/L), AST (25.94 IU/L), and ALP (30.31 
IU/L) were significantly (P<0.05) lower in the tap water group as compared with other groups. In 
conclusion: This study was confirmed the validity of tap water for animals public health. 
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1. Introduction 
The water is an fundamental nutrient which involved directly or indirectly in all basic 
physiological function and process that occurring within the animal body, also is a medium for 
transportation of nutrients, waste products, hormones, and other chemical messenger, and aids 
in the movement of food through the gastrointestinal tract, and is a major component of 
secretions and the body fluid system such as saliva, blood, urine, sweat and milk [1, 2].  
Water is one of the most important compound to the ecosystem, better quality of water 
described by it's physical, chemical and biological characteristics [3]. However it is important 
to note that water relative to other nutrients, is consumed in considerably larger quantities, 
therefore water availability and goodness are extremely important for animal health, prosperity 
and productivity [1, 4]  
Limiting water availability to livestock will depress production rapidly and severely, and poor 
goodness drinking water is often a factor limiting intake, considering that water is consumed in 
large quantities, if water is poor goodness there is an increased risk that water contaminants 
could reach a level that may be harmful [3, 5].  
The key properties that must be taken into consideration while assessing water goodness for 
livestock include, sensory (organoleptic), physiochemical, chemical, excess minerals 
compound [6, 7], therefore water for livestock should be tested periodically, with regard 
drinking water goodness guideline for livestock [8]. 
Decisions to improve poor- goodness source water used for livestock drinking water by using 
water treatment devices, drinking water is disinfected to inactivate water pathogens and the 
most common form of disinfection is chlorination, although ozone and UV light, KMnO4 are 
also used in some plant of the world [9, 10]. Traditionally chlorine is widely used as disinfectant 
and pre-oxidation of drinking water due to its efficacy and cost – effectiveness, however it also 
reacts with natural organic matter present in water and lead to the formation of potentially 
toxic chemicals known as disinfection by- products (DBPs) [11-13] and the possible effects of 
(DBPs) on reproductive outcomes is supported by many laboratory studies on animals [14-16]. 
Therefore, as above and due to using chlorine for disinfection of water and the addition of 
chlorine to raw water lead to formation (DBPs) which has carcinogenic effects, also the pre- 
chlorination is being progressively restricted in most western countries, [17] with regard and in 
the main time the KMnO4 is an oxidizing agent widely used throughout the water industry,  
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it has also been used as a disinfectant for raw water and 
generally used to destroy the organic matters [18] and reduced 
the level of the (DBPs), and pathogens to less than detectable 
levels [19]. KMnO4 may be useful in controlling the formation 
of (DBPs) by oxidizing precursors and reducing the demand 
for other disinfectants instead of chlorine and has many 
potential uses as an oxidant and can inactivate, attacks wide 
range of various water borne pathogenic microorganisms, also 
inactivation efficiency depend upon the permanganate 
concentration, contact time, temperature, pH and presence of 
other oxidizable materials [20].  
Therefore, this study was conducted to determine the 
comparative effectiveness of water treated with KMnO4 or 
Chlorine on some hygienic and Physiological parameters of 
local male rabbits.  
 
2. Methodology  
2.1 Animals and Experimental Design  
This experiment was accomplished in the animal field of Vet. 
Med. College- Baghdad University during February – April 
2017, to find out the disinfection potency of KMnO4 or 
chlorine in treated water on some hygienic and physiological 
Parameters of local male rabbits, Thirty-two local male 
rabbits at the age of 2-3 months.  
Experimental groups were checked to ensure their health and 
preventive treated against the internal and external parasite, 
experimental animals left about 2 weeks for acclimation. The 
body weight was considered and all groups. The animals fed 
on diet pellets 100 gm/head, and offered alfalfa freely, also 
organized as four groups (8 each) as fallowing:  
The first, drinking water free of chlorine (refreshing Boiling 
water) kept as negative control, second drinking (Tap water 
treated with chlorine) kept as a positive control, third and 
fourth drinking water treated with KMnO4 at concentration 
1ppm/L, 2ppm/L respectively. Blood samples were taken 
biweekly, serums obtained for biochemical analysis and blood 
characters.  

2.2 Biochemical assay  
Hemoglobin Hb, Packed cell volume (PCV%) [21-23], Total 
protein and it's fractions, liver function enzymes activity: 
Alanine aminotransferase (ALT), Aspartate aminotransferase 
(AST), and Alkaline Phosphate (ALP) levels were measured 
by commercially available kits [Syrbio Dignostic] in 
spectrophotometer and Reflotron [21- 27]. 
 
2.3 Test chemical applications 
Solutions of potassium permanganate (KMnO4) prepared at 
concentration (1ppm, 2ppm) [28, 29].  
Water goodness criteria (tap water) checked out to assessment 
the level of free chlorine (ppm) by collection 60 samples and 
using modern digital apparatus(pocket colorimeter II Analysis 
for free chlorine) and follow the manufacturers instruction of 
specific method of measurement also this device is a very 
modern technology with high sensitivity (0.01 – 1.00ppm) [30]. 
 
2.4 Statistical analysis  
Hematological and serological data were analyzed as a 
complete Randomized Design (4 treatments) (CRD). Least 
significant differences (LSD) was applied to detect the 
significant differences among different groups means at 
(p<0.05) level [31].  
 
3. Results and Discussion  
3.1 Blood hemoglobin (Hb) g/ dl  
The result showed significant (p<0.05) differences among the 
groups at different periods. The second group showed 
significantly(p<0.05) higher values in blood hemoglobin than 
other groups (table 1), whereas the first and third groups 
(KMnO4 1ppm) participated the second group in recording 
higher significant differences at some times of experiment, 
while the fourth group showed a gradual decreasing along 
with advanced period.  
 

 
Table 1: Effect of treated water on the hemoglobin Hb (g/dl) of local Male Rabbits (means ± SE) 

 

Data 
Groups 

Acclimation period 1st two weeks 2nd two weeks 3rd two weeks 4th two weeks 

Refreshing water free of chlorine A 
14.81±0.99a 

A 
15.12± 0.90a 

AB 
15.01±0.87a 

BC 
12.79±0.71b 

B 
13.74±0.95b 

Tap water A 
15.01±0.31 

A 
14.21± 0.43 

A 
16.43±0.20 

A 
16.39±0.13 

A 
17.76±0.01 

KMnO4 1 PPM B 
13.11±0.25 

A 
15.09±0.17 

B 
14.83± 0.37 

B 
13.87±0.71 

C 
11.01± 1.81 

KMnO4 2 PPM B 
12.75±0.74 

C 
13.08±1.10 

C 
12.81±1.07 

C 
11.99±0.86 

C 
10.78±0.93 

Values with different capital letters in the same column indicate significantly different results (P<0.05) 
 

3.2 Packed Cell Volume (PCV%) 
The same trend showed in PCV values as in the Hb (table 2). 

The second group showed significant (p<0.05) higher values 
than other groups. 

 
Table 2: Effect of treated water on blood packed cell volume pcv% of local Male Rabbits (means ± SE) 

 
Data 

Groups 
Acclimation period 1st two weeks 2nd two weeks 3rd two weeks 4th two weeks 

Refreshing water free of chlorine A 
36.27±0.19 

A 
35.19± 1.10 

AB 
37.19±0.93 

B 
36.81±1.01 

B 
35.66±1.36 

Tap water A 
35.83±2.01 

A 
37.95± 1.95 

A 
39.91±0.98 

A 
41.71±1.84 

A 
42.69±0.93 

KMnO4 1 PPM A 
35.51±2.63 

A 
34.49±1.76 

B 
35.39± 0.92 

B 
36.75±0.37 

B 
32.88± 0.67 

KMnO4 2 PPM A 
36.49±3.02 

B 
36.19±1.83 

B 
34.21±1.64 

B 
33.97±0.99 

B 
32.11±0.46 

Values with different capital letters in the same column indicate significantly different results (P<0.05) 
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The gradually increased in the blood components Hb and 
PCV tables (1, 2) in the treated groups particularly second 
group could be attributed to the concentration of chlorine and 
KMnO4. These compounds could provide a healthy 
environment in the digestive tract of animals, and this will 
lead to increasing the absorption of nutrients in the intestine. 
In other words, it's resulted more metabolic activation in 
animals and stimulate erythrocytes synthesis due to synthesis 
the erythropoietin in haemopoitic tissue of bone marrow. The 
present results agreed with results obtained by some 
researches [31-34]. On the other hand, the decline in these 

components especially, in the fourth group could be attributed 
to the oxidative role of KMnO4 and its high concentration 
causing anemia [35, 36].  
 
3.3 Serum Total Protein Concentration gm/dl  
Table (3) revealed that the second group has significantly 
(p<0.05) higher values than other groups. It's obvious from 
the results that the trend of the protein concentrate seems to 
be increased gradually. However, no specific trend was 
detected in other groups as the trend of all other groups seems 
to be fluctuate. 

 
Table 3: Effect of treated water on serum total protein concentration (g/ dl) of local Male rabbits (means ± SE) 

 
Data  

Groups 
Acclimation period 1st two weeks 2nd two weeks 3rd two weeks 4th two weeks 

Refreshing water free of chlorine A 
5.91±0.22 

B 
5.87± 0.31 

AB 
6.17±0.74 

A 
6.40±0.27 

B 
5.74±0.36 

Tap water AB 
5.36±0.17 

A 
6.13± 0.26 

A 
6.77±0.11 

A 
6.92±0.17 

A 
7.02±0.51 

KMnO4 1 PPM A 
5.74±0.41 

B 
5.80±0.75 

B 
5.74± 0.54 

B 
5.35±0.16 

C 
4.63± 0.29 

KMnO4 2 PPM B 
4.99±0.39 

B 
5.36±0.81 

B 
5.71±0.27 

B 
5.22±0.43 

C 
4.71±0.31 

Values with different capital letters in the same column indicate significantly different results (P<0.05) 
 

3.4 Serum Albumin, Globulin concentration gm/dl  
In tables (4 and 5) similar trends were shown for albumin and 
globulin content. The second group recorded significantly 

(p<0.05) higher values than other groups. However, the first 
group did not differ from the second group in all periods 
except the last period.  

 
Table 4: Effect of treated water on serum albumin (g/dl) to local male Rabbits (means  SE) 

 

Date 
Groups 

Acclimation period 1st two weeks 2nd two weeks 3rd two weeks 4th two weeks 

Refreshing water free of chlorine A 
3.01  0.46 

A 
3.47  0.39 

AB 
3.39  0.15 

AB 
3.88  0.01 

B 
3.59  0.19 

Tap water A 
3.22  0.93 

A 
3.83  0.77 

A 
3.90  0.65 

A 
4.17 0.53 

A 
4.86  0.44 

KMnO4 1PPm A 
3.37 0.17 

B 
2.79 0.21 

AB 
3.61  0.61 

B 
3.29  0.59 

B 
3.43  0.49 

KMnO4 2PPm A 
3.27  0.19 

AB 
3.240.22 

B 
3.07 0.27 

C 
2.47 0.31 

C 
2.69 0.43 

Values with different capital letters in the same column indicate significantly different results (P<0.05) 
 

Table 5: Effect of treated water on serum globulin (g/dl) of local male Rabbits (means  SE) 
 

Date 
Groups 

Acclimation period 1st two weeks 2nd two weeks 3rd two weeks 4th two weeks 

Refreshing water free of chlorine A 
2.9  0.37 

B 
2.40  0.55 

A 
2.78  0.34 

AB 
2.52  0.57 

B 
2.15  0.62 

Tap water BC 
2.14  0.39 

B 
2.30  0.28 

A 
2.87  0.21 

A 
2.75 0.69 

A 
2.86  0.53 

KMnO4 1PPm AB 
2.37 0.10 

A 
3.01 0.40 

B 
2.13  0.46 

B 
2.06  0.74 

C 
1.29  0.17 

KMnO4 2PPm C 
1.72  0.07 

B 
2.120.03 

B 
2.04 0.23 

B 
2.05 0.27 

B 
2.02 0.68 

Values with different capital letters in the same column indicate significantly different results (P<0.05) 
 

The gradually increased in values of total protein and its 
fractions in the treated group whether at acclimation up to end 
of experiment especially second group (tables 3, 4, 5) or in 
some periods could be referred to the role of the chlorine and 
KMnO4 concentration as disinfectants [37, 38]. The role of these 
compounds could promote the body health systems and 
organs like liver which is considered one of the important 
organs in the body [39, 40]. Moreover, it could be attributed to 
their role in synthesis protein components. Similar results 
were obtained by some studies [34, 41]. The increasing in the 
globulin could be due to the positive effect of the chlorine and 

KMnO4 on humeral immunity to produce globulins [42].  
The lower means of globulin were recorded in the fourth 
group. These results could be due to the toxic properties of 
KMnO4 especially the Mn as it could cause many adverse 
effects in many organs like the liver. The high concentration 
of manganese in the blood could be accumulated in the liver 
and affecting its activity in the proteins and enzymes 
synthesis. These results agreed with [36, 43]. 
 
3.5 Liver Function and enzymes activity (ALT, AST, ALP)  
The third and fourth group showed significantly (p<0.05) 
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higher values in liver enzymes ALT than other groups from 
acclimation up to end periods of experiment table (3-6). 
Similar trends were obtained for AST and ALP. The third and 

fourth groups recorded significantly (p<0.05) higher values 
than the first and second groups (tables 7 and 8)  

 
Table 6: Effect of treated water on serum Alanine aminotransferase enzyme (ALT) (IU/L) of local Male Rabbits (means  SE) 

 

Date 
 

Groups 

Acclimation 
period 

1st two weeks 2nd two weeks 
3rd two 
weeks 

4th two 
weeks 

Refreshing 
water free of 

chlorine 

D 
51.721.22 

B 
54.43 0.40 

C 
59.310.91 

C 
63.230.30 

C 
62.041.10 

Tap water C 
56.011.17 

B 
53.401.34 

D 
54.421.39 

D 
43.571.41 

D 
39.932.13 

KMnO4 1PPm A 
67.332.76 

A 
70.463.10 

B 
79.352.09 

B 
87.562.59 

A 
101.610.93 

KMnO4 2PPm B 
60.132.91 

A 
78.271.83

A 
83.731.99

A 
92.112.04

B 
93.252.01 

Values with different capital letters in the same column indicate significantly different results (P<0.05) 
 

Table 7: Effect of treated water on serum Aspartate aminotransferase (AST) enzyme (IU/L) of local Male Rabbits (means  SE) 
 

Date 
 

Groups 

Acclimation 
period 

1st two weeks 2nd two weeks 
3rd two 
weeks 

4th two 
weeks 

Refreshing 
water free of 

chlorine 

B 
34.470.93 

B 
36.0910.17 

C 
31.710.35 

C 
29.051.41 

C 
30.170.87 

Tap water A 
36.730.51 

C 
33.670.38 

C 
31.831.10 

C 
28.460.19 

D 
25.940.72 

KMnO4 1PPm A 
37.571.09 

A 
41.291.51 

B 
45.390.94 

B 
59.880.39 

B 
67.190.49 

KMnO4 2PPm AB 
35.730.85 

A 
43.130.47 

A 
49.010.70 

A 
69.151.13 

A 
87.531.07 

Values with different capital letters in the same column indicate significantly different results (P<0.05) 
 

Table 8: Effect of treated water on serum Alkaline Phosphate (ALP) enzyme (IU/L) of local Male Rabbits (means  SE) 
 

Date 
 

Groups 

Acclimation 
period 

1st two weeks 2nd two weeks 
3rd two 
weeks 

4th two 
weeks 

Refreshing 
water free of 

chlorine 

A 
51.31 0.71 

BC 
48.010.30 

C 
42.271.62 

C 
39.290.87 

C 
37.411.97 

Tap water A 
50.090.62 

C 
43.790.35 

C 
39.381.31 

C 
37.641.13 

D 
30.311.16 

KMnO4 1PPm A 
49.310.71 

A 
54.0.91.19 

B 
59.170.45 

B 
63.190.67 

B 
66.910.15 

KMnO4 2PPm B 
38.290.84 

B 
48.850.39 

A 
69.511.17 

A 
72.441.29 

A 
79.301.83 

Values with different capital letters in the same column indicate significantly different results (P<0.05). 
 

The gradually increased in the values of ALT, AST, ALP in 
treated groups with KMnO4 1ppm, 2ppm could represent an 
oxidative stress on liver by minimized the levels of 
hepatoprotective of liver like glutathione as an antioxidant 
when metabolized manganese. These results confirmed 
previous results obtained by some studies [44- 46].  
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