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ABSTRACT
The study aimed to determine the effect of oral dosage of 30% for both AgNPs and ZnNPs alone or combination
with 50% of the nisin in some biological and immunological parameters of laboratory male rats after raising
them for 21 days. The results showed a significant increased (p<0.05) in the Red blood cells counts (RBCs), the
packed cell volume (PVC) and the platelets and a significant decreased in the white blood cells counts (WBCs)
in all treated groups. The values of IgA, IgE and IgG immune proteins were did not significantly change and
appeared at control group at 107.3, 0.38 and 1005 ng/L. The values of total protein were not differ significantly
while the globulin were significantly increased when treated with AgNPs and ZnNPs alone or with nisin
compared with the control group which at 5.56 and 2.23mg/ml respectively, while the albumin values were
decreased significantly when compared with control group which at 3.33mg/ml. The conclusion was confirm
that orally dosage from AgNPs, ZnNPs or Nisin were didn’t has negative effects and was safety to used in
antimicrobial used.
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INTRODUCTION
Nanotechnology is the science that involves making materials of atoms size to achieve unique properties, which
create effective effects, Where the science of nanotechnology and the technologies emanating from it are wide
fields for scientific and technical research, as they use advanced mechanisms and devices. Nano is the one per
billion of an objects, and the dimensions of nanomaterials range from 1-100 nanometers. It has related
applications fall into most aspects to human life and health, it is part of the specialty of chemistry, physics,
molecular biology, applied biology and medical and therapeutic specializations that have made them distinct and
different from other technologies and other sciences [1]. Nanoscience is defined as the science concerned with
the investigation and characterization of nanomaterials, the study of their physical, chemical and mechanical
properties, and knowledge of associated phenomena arising from their small sizes [2]. Nanotechnology is also
known as products made from nanomaterials that have general effects, especially in the field of tissue
engineering, cancer treatment, sports equipment, solar cells, space materials and cosmetics [3].
Silver nanoparticles (AgNPs) are considered one of the widely marketed nanomaterials as they are used in
various applications, it is characterized by multiple positive properties, including high conductivity, chemical
stability and high effectiveness as antimicrobial [4]. also, silver particles have the ability to interact with sulfurcontaining amino acids inside and outside the cell membrane and this affects the effectiveness of cells [5]. Silver
ions can also interact with the thiols group in the amino acids that make up the respiratory chain enzymes of cells
[6]. Zinc nanoparticles (ZnNPs) and their oxides are among the materials that have high physical and chemical
properties, such as conductivity, surface tension, surface area increase due to the small size of the granules,
which has increased the effectiveness of their use in various applications such as electrical and electronic
devices, gas sensors, biological and chemical sensors as used in preparations of cosmetic and paint materials [7].
Nisin is one of the most important bacteriocins produced from lactic acid bacteria. It consists of 34 amino acids
with a molecular weight of 3354 Dalton and it is characterized by its inhibiting effect towards microorganisms
and is widely used in preserving foods, especially milk products [8].
Based on the above, the aimed of this study was to find out the effectiveness of orally dosage from AgNPs or
ZnNPs nanoparticles alone or with nisin on some biological and immunological parameters in male laboratory
rats after its breeding for 21 days.
MATERIALS AND METHODS
Biological experiment: AgNPs and ZnNPs were synthesized used biological procedure according to [9] and
illustrated in our research [10]. While the Nisin compound was obtained from Saco company (Italy).
Intitlilization of laboratory animals: Healthy and disease-free laboratory animals were obtained from the
collage of Veterinary Medicine-University of Tikrit with the 30 of adult Albino-Spraque dawly male rats at the
age between 8-9 weeks and their weights ranged from 210 to 220 g, Rats were randomly separated into 6 groups.
Each group included 5 male rats: T1 control animal group, T2 animals group given only 30% AgNPs, T3
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animals group given 30% ZnNPs, T4 animals group given 50% Nisin only, T5 animals group given 30% AgNPs
with 50% Nisin, T6 animals group given 30% ZnNPs with 50% Nisin.
Animals were placed in plastic cages after brushing their floors with sawdust that was replaced every other
day. Animals were fed regularly using ready-made feed according to [11], and were given orally dosage from
AgNPs, ZnNPs and Nisin compounds according to the concentrations and sizes proposed in the experiment
design.
Parameters assay: Immediately after the end of the experiment period, the animals were left without food for
20 hours, then they were anesthetized by using chloroform. Then the rats were sacrificed from the chest area and
drawn blood from the heart directly to perform the necessary tests, as the blood was drawn in two tubes, the first
was containing an anticoagulant EDTA to measure the blood and the other was free of it, approximately 5 mL of
blood were collected and centrifuged using a centrifuge at 3000 round/ min for 15 minutes to obtain the serum
that was kept at -20 ° C until the analyzes were performed as in (Tietz, 2005). From the blood collection tubes
containing the anticoagulant (EDTA), the total number of white blood cells (WBCs), red blood cells (RBCs),
hemoglobin concentration (Hb), packed cell volume (PCV) and platlates level were estimated as stated in [12]
using the Complete blood picture.
Total Protein and albumin were estimated using a number of standard solutions (Kits) supplied by Biolabo
(France). The analyzes were carried out by the Shimadzu Spectrophotometer (Japan) and according to the
recommended wavelength for each analysis. The concentrations were calculated using the equations according to
the company instructions supplied for each crew. globulin was estimated on the basis of the difference between
globulin and albumin as stated [12].
The estimation of immunoglobulins IgG, IgA, IgE by using the ELISA Assay technique, according to the
instructions of manufacturer's company for the analysis teams as in [12].
Statistical analysis: The data were statistically analyzed through the experimental system within the prepared
statistical program [13] and by using the complete randomized design system CRD as the averages were chosen
according to the Dancan test [14].
RESULTS AND DISCUSSION
The effect of oral dosage of AgNPs or ZnNPs singly or incombination with Nisin, on blood picture of
laboratory rats:
blood picture parameters are among basic tests that give an indication of the physiological and health status of
an animal by estimating the total accounts of major blood cells in the blood including red blood curpusular
(RBCs), white blood cells (WBCs), platelets (PT) and hemoglobin concentration (Hb). The results in Table (1)
showed the effect of oral dosage of AgNPs or ZnNPs alone or mixed with Nisin on the parameters of blood
picture of laboratory rats for a period at 21 days. It found that hemoglobin levels in the blood of rats given orally
AgNPs at 30% (M2), ZnNPs 30% (M3), Nisin 50% (M4), AgNPs 30% + Nisin 50% (M5) and ZnNPs30%+Nisin
50% (M6) was at 13.4, 12.8, 12.6, 12.1 and 12.0 mg/dl, respectively, Which did not differ significantly at
(p<0.05) for all treatments compared to the control sample M1 were the Hb level was at 13.0 mg/dl.
Table 1. Effect of oral dosage of AgNPs or ZnNPs with Nisin on blood picture of Male Rats after 21 days.
Treatments
Values of the parameters of the blood picture in rats
Hb(mg/dl)
RBCs(×10ᵔ6/mm3)
PVC (%)
Platlates
(×10ᵔ9/L)
13.0a±0.83
5.21a± 0.62
36.6b±1.2
198.0c±4.0
M1
13.4a±0.61
5.10a± 0.43
37.6b±1.7
208.0b±9.5
M2
12.8a±0.46
5.30a± 0.59
36.3b±1.5
222.6a±13.5
M3
12.6a±0.34
5.17a± 0.72
40.6a±0.7
220.3a±7.7
M4
12.1a±0.36
5.12a± 0.48
38.6a±2.4
223.3a±10.0
M5
12.0a±0.49
5.23a± 0.60
39.0a±0.3
222.3a±5.5
M6
- The different letters in each column indicate that significant differences at probability 0.05.
-M1 = Control M2 = AgNps 30% M3 = ZnNps 30% M4 = Nisin 50% M5 = AgNps 30% + Nisin50% M6 =
ZnNps 30% + Nisin 50%.
The results were agreement with that of [15], who found that hemoglobin levels in experimental animals
injected with gold and silver nanoparticles did not differ significantly from the control sample. The results also
showed that the effect of oral dosage of AgNPs or ZnNPs alone on incombination with Nisin were non differ
significantly on RBCs, compared with their values in the control rats group which was at 5.21 x 10ᵔ6/ mm. The
Packed Cell Volume (PVC) parameter is one of the blood test that indicate the percentage of compressed red
blood cells with normal levels between 36-47%. From the results, a significant increase (p<0.05) was observed
in oral dosage treatments groups of M4, M5 and M6 and became at 40.6, 38.6 and 39%, respectively, compared
to the values of the same test in the M1 control sample which was at 36.6%. while the other treatment were not
differ significantly. These results were agreed with [16] mentioned by studying the effect of AgNPs on blood
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diseases in fish, as it was found that the ratios of PVC in all treatments ranged between 32.5-40%, which showed
a significant difference with the control sample.
Blood platelets are one of the main components of blood and their function in the formation of thrombion to
prevent bleeding in the blood vessels, and that the occurrence of a decrease or increase the level of these platelets
causes platelet dysfunction, so it is an indication of the health of the animal. . The results mentioned in Table (1)
that the level of platelets in the blood of rats given AgNPs, ZnNPs, alone or incombination with nisin which M2,
M3, M4, M5, M6 did not cause a significant change and became at 208, 222.66, 220.33 , 223.33 and 222.33
×10ᵔ9/L respectively compared to their accounts in the control group M1 whose the account values were at
19.67×10ᵔ 9/ L from platelet preparation in the control sample.
The effect of oral dosage of complex AgNPs, ZnNPs, Nisin on white blood cells of rats:
The effect of oral dosage of AgNPs or ZnNPs singly or together with Nisin on the total accouts of WBCs is
illustrated in Figure (1). The results showed a significant decrease (p˂0.05) in the WBCs count values in the
treated groups of M2, M3, M4, M5, M6, which became at 9.78, 9.16, 8.46, 6.56 and 7.03 ×10ᵔ6/ mm3 compared
to their numbers in the control group M1 that appear at 11.59 ×10ᵔ6/ mm3, It was also found that the lowest
effect was in the treated M6 involving dose of ZnNPs of 30% and Nisin 50%, while the highest effect was in the
treated group of M2 which involving oral dosage of AgNPs at 30% compared to other treated groups. The results
were agreed with Lee et al.,(2018) that the accounts of WBCs were decreased significantly and became at 6.30
×10ᵔ6/ mm3. Also was agreed with [17] who found significantly decrease in WBCs when exposing to CuO-NPs.
WBCs accounts are one of the major blood cells that perform immune functions as part of the immune system
and have a biological role in protecting the body from infections caused by bacteria, viruses, and fungi. Usually
high numbers of WBCs are associated with microbial infection or the presence of foreign bodies or antigens in
the circulatory system, immune system disorders, tension, etc. [18].
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Figure 1. Effect of oral dosage of AgNPs or ZnNPs and Nisin on WBCs
counts of rats after 21 days.

M1 = Control M2 = AgNps 30% M3 = ZnNps 30% M4 = Nisin 50% M5 = AgNps 30% + Nisin50%
M6 = ZnNps 30% + Nisin 50%.
The effect of oral dosage of AgNPs, ZnNPs, or Nisin on protein values in the male rats.
Table (2) shows the effect of oral dosage of each AgNPs, ZnNPs alone or incombination with nisin, on the
value of serum protein parameters in rats raised for 21 days. The results found that the total protein was
increased significantly (P˂0.05) in all treated groups M2, M3, M4, M5, M6 that appeared at 5.86, 5.9, 5.7, 5.76
and 5.93 mg/ ml on respectively compared to its value in the control group M1, which was at 5.59 mg/ ml, the
highest value was shown in the M6 treatment, while the M4 treatment was the lowest value in the total protein
level. The results also indicated that the level of albumin were significantly decreased in the treated groups M2,
M3, M4, M5, M6 that at 2.63, 2.83, 2.83, 2.96 and 2.73 mg/ ml, respectively, compared to the M1 control
sample in which the albumin level reached at 3.33 mg/ ml. The treated M5 was characterized by the highest
albumin content, and in contrast, the treated M2 recorded the lowest value. The globulin protein values was
significantly decreased in the orally treated M2, M3, M4, M5 and M6 which appeared at 3.23, 3.07, 2.87, 2.8
and 3.2 mg/ ml, compared with the value in control group M1 which was at 2.23 mg/ ml. The results were
agreed with what [19] who found about the effect of Nisin given to rats at a concentration of 50 mg/ kg per day.
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Blood proteins are considered as one of the most important components of serum that perform important
functions in the body as they are the building unit for many organs, hormones and enzymes, as they are
necessary in enhancing the immunity and health of the body. The total blood serum protein test can be used in
the ability to know the amount of Albumin and Globulin proteins, Albumin helps regulate osmotic pressure in
the plasma to prevent fluid leakage from blood vessels. Globulin includes enzymes and antibodies from
immunoglobulins.
Table 2. Effect of oral dosage of AgNPs, ZnNPs or Nisin on protein values in male rats after 21 days.
Treated
Average values for protein components in rats (mg/ ml)

M1

Total protein
5.56a±0.06

Albumin
3.33a±0.20

Globulin
2.23b±0.09

M2

5.86a±0.17

2.63b±0.25

3.23a±0.31

M3

5.9a±0.34

2.83b±0.37

3.07a±0.11

M4

5.7a±0.30

2.83b±0.12

2.87a±0.25

M5

5.76a±0.14

2.96b±0.10

2.8a±0.15

M6

5.93a±0.12

2.73b±0.03

3.2a±0.31

- The different letters on column indicate that a significant differences at probability0.05.
-M1 = Control M2 = AgNps 30% M3 = ZnNps 30% M4 = Nisin 50% M5 = AgNps 30% + Nisin50% M6 =
ZnNps 30% + Nisin 50%.
The effect of oral dosage of AgNPs, ZnNPs, or Nisin on IgA, IgE and IgG values in the male rats.
The effect of oral dosage of AgNPs, ZnNPs, alone or with Nisin on the IgA, IgE and IgG in blood of male rats
were illustrated in table (3). The results showed that oral dosage from all treatments were not caused significant
change (p˂0.05) in IgA, IgE and IgG in male rats. The values of IgA in treatments M2, M3, M4, M5, M6 are at
108, 107, 109, 110 and 109 ng/L respectively compared for the same parameters in control group T1 which
appeared at 107 ng/L. Also the values of both immunoglobulins IgE and IgG were not significantly different
since their value in the control animals group which was at 0.38 and 1005 ng/L respectively. The results were
agreed with [20] who that found not change in immune system parameters when approved the laboratory rats
with metal nanoparticules. These results were also agreed with [21], which confirmed our results in didn’t
change the immune parameters when orally doage with AgNPs to male rats. Immunoglobulins are proteins that
have a fundamental role in the body’s immunity against the pathogens of bacteria and fungi and foreign
substances entering it, The lack of significant difference in the groups treated with oral dosage of the complexes
under study indicates that they do not cause an increase in the immune response of the immune system of
laboratory animals in any of these types of globulin, which confirms the safety of their use and has no
pathological effect [22].
Table 3. Effect of Oral dosage of AgNPs, ZnNPs, Nisin on Immunological values of Rats after 21 days.
Treatments
Immunoglobulin values for rats

M1

IgA (ng/L)
107.3a±6.4

IgE (ng/L)
0.38a±0.06

IgG (ng/L)
1005a±6.60

M2

108.8a±3.7

0.33a±0.18

1013a±15.7

M3

107.6a±7.5

0.39a±0.08

1015.3a±14.9

M4

109.6a±5.8

0.35a±0.005

1015.3a±15.2

M5

110.7b±8.8

0.48a±0.05

1007.3a±17.0

M6

109.1a±3.1

0.65a±0.04

1009a±12.6

- Different letters in each column indicate that significant differences at probability 0.05.
-M1 = Control M2 = AgNps 30% M3 = ZnNps 30% M4 = Nisin 50% M5 = AgNps 30% + Nisin50% M6 =
ZnNps 30% + Nisin 50%.
Conclusions: The conclusion of oral dosage from AgNPs or ZnNPs singly or in combination with Nisin were
didn’t significantly change at most Blood picture, serum protein and immunoglobulins parameters that confirms
the safety of their use its and has non negative side effects.
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