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Biogenic Amines (BAs) are biological nitrogenous organic compounds found in many foods. Polyamines 
(putrescine, spermine, cadaverine and spermidine) were intake used as a marker for cancer. This study 
aimed at explores the dietary effects of BAs content in soft cheese samples on the histological, 
hematological and biochemical variations in vivo. To achieve that, eighteen healthy rats were divided 
into three equal groups. General behavior of animal, hematological and biochemical parameters of blood 
as well as kidney, liver and testes were evaluated. Six BAs were determined by using high performance 
liquid chromatography (HPLC). The outcomes of the present study indicated that the levels of histamine 
in soft cheese samples stored at room temperature were higher than the permissible limits (20mg / 
100g) according to the FAO-WHO, the Egyptian standard specifications and the US FDA. On the other 
hand, BAs concentrations in the stored soft cheese at room temperature were higher than the 
permissible limits (90mg /100g). While the concentrations of all biogenic amines above (90 mg / 100g) 
were have a serious negative impact on the consumer’s health. Finally, the histological examinations of 
different tissues of rates such as liver, kidney and tests were performed in contrast with a negative 
control.  
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INTRODUCTION 

Soft cheese is one of dairy products and it is a 
common delicious cheese consumed in Egypt as 
fresh or after maturation in salt brine. The intake 
of soft cheese can improve lactose indigestion 
and it lowers bad cholesterol (Faid, 2017). 
Cheese has enzymatic and microbial activities 
cause formation of biogenic amines (BAs) by 
decarboxylation of amino acid  (Linares et 
al.,2012). 

Biogenic amines (BAs) are low molecular 

weight nitrogenous bases found in many foods, 
(fish, cheese , meat, vegetables etc.,) and can 
accumulate at high concentrations in cheese 
(Mohamed et al., 2013; Ruiz-Capillas and 
Herrero, 2019). Cheese that has long ripened 
periods (involving proteolysis) contained high BAs 
concentrations (Halazs et al. 1994; Fernández, et 
al. 2007). The microorganism can formation of 
BAs by decarboxylation enzyme as affected 
through many factors such as free amino acid, 
pH, salt, humidity, ripening time, temperature of 
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storage period and bacterial activity. The 
consumption of food containing high 
concentrations of BAs causing toxicological effect 
(Linares et al. 2011) such as respiratory distress, 
headache, hyper- or hypo-tension or allergies 
(Ladero, et al 2010). Polyamines (putrescine, 
spermine, cadaverine and spermidine) levels were 
intake together with acetyl conjugates significantly 
increased in the biological fluids and the affected 
tissues used as cancer markers in patients of 
cancer (Khuhawar and Qureshi 2001). The 
catabolism of polyamine has been implicated in 
the development of diseases including stroke, 
other neurological diseases, renal failure, liver 
disease and cancer (Pegg et al. 2013).  

On the other side, tyramine and histamine, 
more toxic of BAs, are often found in high 
concentrations in certain foods. Linares et al. 
(2016) studied a cytotoxicity effect of dietary of 
histamine and tyramine. They found a tyramine 
had a stronger and more effect of cytotoxic than 
histamine. The mode of action of tyramine caused 
cell necrosis, but histamine induced apoptosis. A 
positive correlation was found between polyamine 
consumption and cancer occurrence (Gernerand 
and Meyskens, 2004).On the other hand, the 
cytotoxicity of putrescine and cadaverine  found 
that both BA causing cell necrosis; they did not 
induce apoptosis (Del Rio et al., 2019). High 
levels of putrescine caused by Helicobacter pylori 
were found in n gastric carcinoma (Shah and 
Swiatlo, 2008).  Therefore, the present work was 
performed to study the changes occur of BAs in 
soft cheese during storage within the validity 
period. Thereafter, the effect of BAs levels in soft 
cheese on biochemical and histopathological 
alterations in the experimental rats based on food 
safety. 
  
MATERIALS AND METHODS 

2.1.Materials  

Cheese samples:  
Thirty kilogram of soft cheese samples 

contained milk fat and was packed in plastic cans 
of 500 gm capacity without whey were collected 
from plant located in Obour city, Cairo, Egypt.  

Chemicals: 
Chloroform, n-butanol, n-heptane, acetone, 

sodium hydroxide, sodium bicarbonate, 
hydrochloric acid and trichloroacetic acid (T.C.A) 
were purchased from (Adwic- Co., El-Nasr 
pharmaceutical chemicals, A.R.E.). Methanol, 

acetonitrile, diethylether and acetic acid of HPLC 
grade were purchased from (BDH, England).The 
pure standard biogenic amines and dansyl 
chlorides were purchased from (Sigma- Co., 
Louis, MO 63178 U.S.A). Glutamic oxaloacetic 
transaminase (GOT) Kit, Glutamic Pyruvic 
transaminase (GPT) Kit and Urea and Creatinine 
kits were purchased from Diamond-diagnostic 
Company, Egypt. 

Experimental animals:  
Eighteen healthy male albino rats weighting 

(80-100g) were purchased from the Biological 
Products and Vaccines Holding Company, 
Helwan Farm, Cairo, Egypt. Standard synthetic 
diet, which composed of 12% casein, 8% corn oil, 
4% salt mixture, 1% vitamins mixture, 5% fiber 
(bran) and 70% starch as described by (Ismail, 
2013). 

2.2. Methods 

Soft Cheese samples : 
Soft cheese samples were uniformly divided 

into 2 groups and stored over a period of 120 
days at various temperatures (refrigerator 
temperature (5-7°C) and room temperature (20 ± 
5°C). Soft cheese samples were examined of 
biogenic amines content as fresh and after 30, 60, 
90 and 120 days during storage at refrigerator and 
room temperatures. 

Determination of Biogenic amines: 
Six biogenic amines included Histamine, 

Tyramine, Putrescine, Cadaverine, Spermine and 
Spermidine were extracted and determined 
according to (Deabes et al. 2013 and 2018).  

Condition of HPLC: 
Mobile phase solvents consist of; Solvent A: 

Acetonitrile: 0.02 N acetic acid (1:9); Solvent B: 
0.02 N acetic acid: acetonitrile: methanol (1: 9: 9) 
was applied in linear gradient program at flow rate 
1ml /min as follows in table (1).  
 

Table 1: Linear Gradient program of HPLC. 
 

Time (min.) 
Flow rate 
 (ml/min) 

Solvent Curve 

  A% B%  

0 1 25 75 - 

10 1 10 90 6 

20 1 5 95 6 

25 1 25 75 6 
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High performance liquid chromatography 
(HPLC) was used to dansylamines determination. 
The system equipped with (Waters 600) delivery 
system. 

  HPLC column:  Reverse phase, Luna C18 
(250x 4.6 mmi.d), 5 um packing 
(phenomenex,USA). The detection was performed 
using U.V detector (waters 486) at 254 nm 
wavelength, using linear program of 25 min period 
and 1 ml / min constant solvent flow rate. Data 
were integrated and recorded using a Millennium 
Chromatography (Waters, Milford MA 01757) 
using Manger Software 2010. 

Housing of experimental animals: 
Rats were housed in stainless steel cages 

under ambient temperature conditions (at 20±5°C 
and 65±5 relative humidity) in house of animal, 
Faculty of Agriculture, Al Azhar University, Cairo, 
Egypt. After an acclimation period for 2 weeks 
prior to the experimental, all animals were healthy 
and clinically free from diseases.  

Experimental of Animals Design: 
Eighteen rats were randomly divided into 3 

equal groups. Each group contained 6 rats and 
fed on one of the following diets every day for 120 
days: 

Group (1) Control: Rats fed on Control diet 
(12% casein, 8% corn oil, 4% salt mixture, 1% 
vitamins mixture, 5% fiber (bran) and 70% starch ) 
and water without any treatment). 

Group (2):Rats fed on Control diet + 30% soft 
cheese was storage at room temperature 
contained biogenic amines. 

Group (3):Rats fed on Control diet + 30% soft 
cheese was storage at refrigerator temperature 
contained biogenic amines. 

Biochemical Investigation: 
Colorimetric determination of the activities of 

this transaminase [Glutamic Oxaloacetic 
transaminase (GOT), Glutamic Pyruvic 
transaminase (GPT)],was described by (Reitman 
and Frankel 1957). Urea and Creatinine 
concentrations were evaluated by using the 
enzymatic and kinetic methods respectively 
according to Patten and Crouch, (1977) and 
Henry, (1974). 

Histopathological Examination: 
At the end of the experiment, rats were 

sacrificed to obtain the livers, kidneys and testes. 
Immediately after extraction, the livers, kidneys 
and testes were immersed in formalin 

concentration 10% until the histopathological 
examination (Drury and Wallington 1980). 

Statistical analysis: 
Finally, all data were subjected to analysis of 

variance and treatment means were compared by 
Duncan's test at the 5 % level according to 
(Gomez and Gomez 1984) 
 
RESULTS AND DISCUSSION 

3.1.The changes in biogenic amines levels of 
soft cheese samples during storage: 

The consumption of food containing high 
levels of BAs can cause food poisoning with 
different symptoms linked to the individual 
sensitivity and the detoxification activity (Schirone 
2016). Marijan et al (2014) who stated that the 
determination of BAs contents in cheese it is very 
important for hygienic quality of cheese can be 
used as a parameter to evaluate the optimum 
conditions of production and ripening. 

The results in table (2) presented that the 
storage temperature affected in formation of the 
six BAs (histamine, tyramine, putrescine, 
cadaverine, spermidine and spermine) were 
estimated in soft cheese samples during storage.  

Histamine levels were increased significantly 
(P ≤ 0.05) during storage at room temperature 
from (6.22 mg / 100g) of soft cheese samples in 
fresh, to reach (21.78 mg / 100g) at the end of 
storage time. While the samples increased also at 
refrigerator temperature until reached to (13.21 
mg / 100g) at the end of storage. These increases 
in histamine levels may be referring to the effect 
of Glucono delta lactone (GDL) which used in the 
production of soft cheese. This is in agree with 
previous studies conducted on the GDL treatment 
for growth and histamine production of K. 
pneumoniae or M. morganii in Trypticase Soy 
Broth and found the GDL was encouraged two 
strains of growth and histamine formation. On the 
other hand, Buncic et al. (1993) and Teodorovic et 
al., (1994) who reported that GDL was stimulated 
the histamine production by M. morganii in TSBH.  
In contrast, Maijala et al.(1993) showed that the 
accelerated pH decrease by GDL addition 
diminished the formation of biogenic amines.  

The levels of tyramine were increased 
significantly (P ≤ 0.05) during storage at room 
temperature from (10.24 mg / 100g) in fresh soft 
cheese samples to reach (39.27 mg / 100g) at the 
end of storage. During storage refrigerator 
temperature of soft cheese tyramine were 
increased significantly (P ≤ 0.05) until reached to 
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(21.13 mg / 100g) at the end of storage. This 
finding are in agreement with that obtained by 
(Pinho et al., 2001;Komprda et al., 2007; Komprda 
et al. 2008;Pachlovà et al., 2012). Polyamines 
(Putrescine, Cadaverine, Spermidine and 
Spermine) content differ significantly (P ≤ 0.05) 
between the two-storage temperature. Thus, the 
concentrations of Putrescine, Cadaverine, 
Spermidine and Spermine in fresh soft cheese 
samples were (15.33, 12.15, 1.17 and 8.65 
mg/100g sample) and increased significantly (P ≤ 
0.05) to (32.08, 39.30, 19.19 and 32.12 mg/100g 
samples) at room temperature at the end of 
storage period. While, at the refrigerator 
temperature the levels of polyamines increased till 
reached to (19.32, 17.77, 8.95 and 17.28mg/100g 
samples) after (120 days) of storage, respectively. 
The obtained results were simulating to those 
reported by (Pinho et al.2001; Elsanhoty et 
al.2009 ;Standarová et al. 2010; Pachlovà et al., 
2012; Marijan et al. 2014). On the other hand , 
Bogdanović el al. 2020 Investigated the presence 
of biogenic amines in food were obtained from the 
Croatian retail market, found that histamine and 
tyramine at concentrations  up to 106.4 and  206.6 
mg/kg in cheese, respectively. 

The levels of Histamine, Tyramine, 
Putrescine, Cadaverine, Spermidine and 
Spermine increased significant (P≤0.05) at room 
and refrigerator temperature with progress the 
storage period. The increased levels of Histamine, 
Tyramine, Putrescine, Cadaverine, Spermidine 
and Spermine of samples stored at room 
temperature were more significant (P≤0.05) 
compared to samples stored at the refrigerator 
temperature. Where the biogenic amines levels of 
soft cheese samples stored at room temperature 
were about doubled compared to the samples 
stored at refrigerator temperature. The levels of 
histamine in soft cheese samples stored at room 
temperature were higher than the permissible 
limits (20 mg / 100g) has a hazard action level 50 
mg/100g according to the (FAO-
WHO2012;Egyptian Standard Specifications 2005 
and the USA FDA 2011) for human consumption 
at the end of the storage period. This increase of 
histamine levels may be attributed to the effect of 
high storage temperature on some factors 
controlling the histamines formation such as 
microbial growth, the activity of the 
decarboxylation enzymes and ripening that gives 
a chance to proteolysis to occur liberation of 
histidine throughout the storage period. The 
obtained results are simulating to those reported 
by (El-Kosi et al. 2009; Elsanhoty et al. 2009; 

Standarová et al. and 2010;Marijan et al.2014).  
As in table (2), the levels of total BAs in soft 

cheese samples increased during storage. The 
concentrations of BAs in soft cheese samples 
stored at room temperature were significant 
higher increase more than in refrigerator 
temperature. Manca, et al. (2020) reported that 
the ripening duration more than  3.5 months and 
storage temperature can be  characterized  as risk 
factors formation and accumulation of biogenic 
amines in Italian (Fiore Sardo) cheese. Levels of 
total biogenic amines in the soft cheese samples 
stored at room temperature were higher than the 
permissible limits (90 mg / 100g food), while the 
concentrations of amines above (90 mg / 100g) 
have a serious negative impact on consumer’s 
health according to Standarová et al. (2010).  

The separation of six biogenic amines by 
used Linear Gradient program of table (1) it is 
clear the chromatogram of standard biogenic 
amines: histamine, tyramine, putrescine, 
cadaverine, spermidine and spermine as Figure 
(1) indicated the efficiency of resolution with 
respect to retention time for the identification of 
the responded authentic samples.  

3.2. Effect of biogenic amine levels in soft 
cheese on biochemical parameters in rat 
serum. 

The results in table (3) indicated that there 
were a significant increased (P ≤ 0.05) in the 
levels of Glutamic Oxaloacetic transaminase 
(GOT), Glutamic Pyruvic transaminase (GPT), 
Urea and creatinine in serum of control animals 
group (1) through the third and fourth months of 
the experiment with no significant difference 
between the first and second months and so, the 
third and fourth months. After the first month of 
the experiment, the results showed significant 
differences between the control group (1) and the 
group (2) but non-significant differences between 
the group (3) compared to control group. As for 
the second, third and fourth month of the 
experiment, the results presented a significant 
difference between the control group(1) and the 
group (2).While at the end of the experiment, the 
data demonstrated a significant difference 
between the control group and the (2) and group 
(3). In generally, from the data of liver and kidney 
functions, the results showed that a significant 
difference between all groups fed on soft cheese 
samples containing high levels of biogenic amines 
compared to the control group(1), which did not 
feed on soft cheese samples. This alteration due 
to high content of BAs in soft cheese, those 
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results were confirmed by (Til et al1997;El-Zahar 
et al. 2014; Ali et al. 2017).On the other hand, 
Histamine at 50and 200mg/kg  dosage causing   
hepatic damage. The changes in ALT and AST 
levels in the groups demonstrate impaired liver 
functions, and suggestive of liver cell damage 

(Tripathi et al. 2012). 
 
 
 
 
 

 
Figure 1: Dansylated of six biogenic amines standard overviewed by high performance liquid 

Chromatography (HPLC). 
 His = Histamine, Tyr = Tyramine, Put = Putrescine, Cad = Cadaverine, Spd = Spermidine, Spm= 

Spermine 
 Table 2: Biogenic amines levels (mg / 100g) in soft cheese during storage. 

 

Means ± standard deviation (SD) with different capital letters within each column and row are significant 
at 5 % level. 
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Properties 

 
Storage periods (days) 

 
Fresh 

 
30 

 
60 

 
90 

 
120 

 

R
o

o
m
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e
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p
e
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re
 Histamine 6.22 Q ± 0.061 8.08 M ± 0.057 11.70 H  ± 0.045 16.28 D ± 0.070 21.78 A ± 0.061 

Tyramine 10.24 P ± 0.125 20.16 F± 0.070 25.17 C ± 0.050 31.37 B ± 0.056 39.27 A± 0.096 

Putrescine 15.33 J ± 0.079 19.35 E± 0.056 21.92 D ± 0.070 27.13 B  ± 0.035 32.08 A ± 0.031 

Cadaverine 12.15 O ± 0.067 19.69 H ± 0.047 27.32 E ± 0.021 31.49 D ± 0.030 39.30 A ± 0.179 

Spermidine 1.17 P ± 0.095 2.43 L± 0.035 6.20 F ± 0.042 11.91 B  ± 0.070 19.19 A± 0.097 

Spermine 8.65 R ± 0.100 13.15 K± 0.040 18.45 F ± 0.078 24.53 C ± 0.040 32.12 A ± 0.057 

Total 53.76 82.88 110.76 142.71 183.74 

 

R
e
fr

ig
e

ra
to

r 
te

m
p

e
ra

tu
re

 

Histamine 6.22 Q ± 0.061 7.03 N ± 0.040 9.27 K ± 0.030 11.12 I    ± 0.035 13.21 F ± 0.045 

Tyramine 10.24 P ± 0.125 17.07 K ± 0.045 17.98 I ± 0.045 19.20 G ± 0.050 21.13 E ± 0.035 

Putrescine 15.33 J± 0.079 16.24 I± 0.042 17.07 H ± 0.046 17.95 G± 0.035 19.32 E ± 0.047 

Cadaverine 12.15 O ± 0.067 12.93 M ± 0.060 14.05 L± 0.035 15.01 K ± 0.021 17.77 J ± 0.042 

Spermidine 1.17 P± 0.095 1.94 N ± 0.056 3.17 IJ ± 0.036 6.12 F ± 0.035 8.95 D ± 0.025 

Spermine 8.65 R  ± 0.100 9.19 Q ± 0.060 11.07 N± 0.055 14.00 J ± 0.060 17.28 G ± 0.036 

Total 53.76 64.40 72.61 83.40 97.66 
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Table 3: Effect of biogenic amines contents in stored soft cheese on Liver and kidney functions in 
rat serum. 

 

Means ± standard deviation (SD) with the different capital letters are significantly different at P< 0.05 
Group (1) Control without BAs treatment). Group (2):Rats fed on Control diet + 30% soft cheese was storage at room temperature 
contained BAs. Group (3):Rats fed on Control diet + 30% soft cheese was storage at refrigerator temperature contained Bas. 

 
 

3.3.Effect of biogenic amines contents in 
stored soft cheese on histopathological 
alterations in Vivo: 

3.3.1.Liver Histopathological Alterations: 
The microscopic examination of control rats' 

liver showed the normal hepatic lobules. The 
central vein is surrounded by the hepatocytes with 
eosinophilic cytoplasm and distinct nuclei. The 
hepatic sinusoids shown between the hepatocytes 
(Fig.2a). Histopathological examination of rats' 
liver that fed on soft cheese contained milk fat and 
was storage at room temperature showed macro 
and micro vacuoles of fatty change (Fig.2b). 
While, the micrographs of rats' liver that fed on 
soft cheese contained milk fat was storage at 
refrigerator temperature showed disturbance of 
the hepatic lobule associated with huge area of 
macro and micro vacuoles of fatty change 
(Fig.2c), but in some rats, examination showed 
the hepatic lobules appeared more or less like 
control (Fig.2d). The histological changes that 
occurred in the rats, liver may be due to an 
increase in the biogenic amines levels of soft 
cheese samples during storage. These results are 
in consistency with (El-Zahar et al. 2014; Ali et al. 
2017). Histamine at 50and 200mg/kg dosage 
causing   hepatic damage. The changes in ALT 
and AST levels in the groups demonstrate have a 
negative effect on liver functions, and revealing of 
reasonable liver cell damage .It has been 

elucidated that departure from the norm in liver 
function ALT, AST (Tripathi et al. 2012). These 
elucidte increased speed of hepatocyte apoptosis 
and necrosis (Masaki et al. 2005; Thapa and 
Walia, 2007). 

3.3.2.Kidney Histopathological Alterations:  
From the obtained results in (Fig. 3a) kidney 

micrograph of rats that fed on basal diet and water 
without any treatment showed normal structure 
where the tissue of the kidney is divided into an 
outer cortex and an inner medulla. The nephron, 
the functional unit of the kidney, consists of two 
major components, the renal corpuscle, and the 
renal tubule. The renal corpuscles lie in the cortex 
and each is formed of two structures, Bowman's 
capsule and the glomerulus. As for the 
microscopic examination of kidney of rats that fed 
on soft cheese contained milk fat and was storage 
room temperature showed large areas of 
hemorrhage in the tubules interstitial areas and 
degenerative renal tubules. Thickened blood 
vessel and fibrotic area were seen (Fig. 3b). While 
the histopathological examination of micrographs 
of kidney of rat that fed on soft cheese contained 
milk fat was storage at refrigerator temperature 
indicated the normal renal corpuscles and tubules 
that appeared more or less like control (Fig. 3c). 
In some rats, mild, moderate or severe 
degeneration of the glomeruli and renal tubules 
were shown (Fig.3d).The histopathological 

 
Groups 

 
Properties 

Storage periods (days) 

30 60 90 120 

 
 
 
 

Control 
Group1 

 
Liver  

functions 

GOT 20.72 N  ± 1.21 25.44 LMN ± 4.10 32.00 IJKL ± 1.82 35.96 GHIJ ± 2.06 

GPT 10.40 L  ± 2.11 13.40 KL ± 2.78 21.45 FGH ± 1.57 23.38 FG  ± 2.10 

Kidney 
 functions 

Urea 47.33 J ± 4.15 49.93 IJ ± 3.16 62.90 FGH± 5.20 66.70 EFG ± 2.71 

Creatinine 0.89 N   ± 0.108 0.99 MN ± 0.046 1.22 JK ± 0.044 1.16 JKL ± 0.045 

 
 
 

Group2 

 
Liver  

functions 

GOT 29.92 JKLM ± 3.85 42.88 EFG  ± 2.64 60.27 B ± 3.79 75.19 A  ± 0.72 

GPT 15.05 IJKL  ± 1.21 22.65 FGH ± 3.46 28.13 CDE ± 1.92 43.09 A  ± 2.13 

Kidney 
 functions 

Urea 53.50 HI ± 4.46 65.33 EFG ± 6.04 83.83 BCD± 14.69 102.80 A ± 8.25 

Creatinine 1.28 IJ ± 0.037 1.49 GH ± 0.110 1.72 BCD ± 0.064 1.85 AB  ± 0.068 

 
 

Group3 

 
Liver 

 functions 

GOT 24.16 MN ± 4.09 27.52 LMN  ± 1.11 40.44 FGH ± 3.49 47.08 DEF   ± 5.15 

GPT 13.30 KL  ± 3.03 14.84 JKL ± 1.27 23.10 FGH ± 2.78 28.95 CD ± 1.83 

Kidney 
 functions 

Urea 54.10 HIJ   ± 3.76 58.37 FGHI± 6.01 69.03 EF ± 2.25 86.23 BC  ± 5.40 

Creatinine 1.05 LMN ± 0.104 1.33 HI ± 0.099 1.57 DEF ± 0.091 1.71 BCD ± 0.169 
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changes that occurred in the kidney may be due 
to an increase in the levels of BAs in soft cheese 
samples during storage. The observed 
histopathological changes of the kidney in this 

current work was agreement with hypothesis by 
(El-Zahar et al. 2014; Ali et al. 2017) 

 
 

 
Figure 2a: Liver micrograph of control rats that fed on basal diet and water without feta cheese 

showed normal structure of the hepatic lobules (H & E stain, Scale Bar: 20 µm). 

 
Figure 2b: Micrograph of rats' liver that fed on soft cheese was storage at room temperature 
shows huge area macro and micro vacuoles of fatty change (H & E stain, Scale Bar: 20 µm). 

 
  Figure 2c: Micrograph of rats' liver that fed on soft cheese was storage at refrigerator 

temperature shows disturbance of the hepatic lobule associated with macro and micro vacuoles 
of fatty change (H & E stain, Scale Bar: 20 µm). 
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Figure 2d: Micrograph of rats' liver that fed on soft cheese was storage at refrigerator temperature 

shows the hepatic lobule appeared more or less like control (H & E stain, Scale Bar: 20 µm) 
 
 

 
Figure 3a: kidney micrograph of rats that fed on basal diet and water without any treatment 

showed normal structure of the renal corpuscles and tubules (H & E stain, Scale Bar: 20 µm). 
 

 
Figure 3b: Micrograph of kidney of rat that fed on soft cheese was storage at room temperature 

shows large areas of hemorrhage in the tubules interstitial and degenerative renal tubules. 
Thickened blood vessel and fibrotic area are seen (H & E stain, Scale Bar: 20 µm). 
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Figure 3c: Micrograph of kidney of rat that fed on soft cheese  

was storage at refrigerator temperature shows the normal renal corpuscles and tubules appeared 
more or less like control (H & E stain, Scale Bar: 20 µm). 

 
Figure 3d: Micrograph of kidney of rat that fed on soft cheese was storage at refrigerator 

temperature shows mild, moderate or severe degeneration of the glomeruli and renal tubules (H & 
E stain, Scale Bar: 20 µm). 

 

 
Figure 4a: Micrograph of the testis of control rat show normal structure of seminiferous tubules 

containing different types of spermatogenic cells. (H& E stain, Scale bar 20 µm). 
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Figure 4b: Micrograph of testis of rat that fed on soft cheese was storage at room temperature 
shows atrophy of the tissue and disturbance in spermatogenic cell layers of the seminiferous 

tubule. Congested and thickened wall blood vessel in the interstitial area was seen (H & E stain, 
Scale Bar: 20 µm). 

 
Figure 4c: Micrograph of testis of rat that fed on soft cheese was storage at refrigerator 

temperature shows the seminiferous tubules indicate that structures are appeared more or less 
like control. Some spermatogenic cell layers of the seminiferous show disturbance (H & E stain, 

Scale Bar: 20 µm). 

3.3.3.Testes Histopathological Alterations: 
The histological observations showed that the 

testes of control rats had normal arrangement of 
seminiferous tubules with spermatogenic cells. 
Evidence of apparently intact seminiferous 
tubules, as well as active cell division and 
maturation of the germ cells as evidenced in 
terminally differentiated cells/spermatozoa, are 
shown (Figure 4a). In caseof rats that fed on soft 
cheese contained milk fat and was storage at 
room temperature, testes showed atrophy of the 
tissue and disturbance in spermatogenic cell 
layers of the seminiferous tubule. Congested and 
thickened wall blood vessels in the interstitial area 
were seen (Figure 4b).While testes of rats that fed 
on soft cheese contained milk fat storage at 
refrigerator temperature showed the seminiferous 
tubules appeared more or less like control. Some 
spermatogenic cell layers of the seminiferous 
showed disturbance (Figure 4c).  

These results are in agreement with ( Til et 
al2007; El-Zahar et al. 2014; Ali et al. 2017) who 

confirmed that the kind and the concentration of 
biogenic amines accumulation in cheese affected 
the functions of liver and kidney in albino rats' 
serum treated with biogenic amines. More ever 
they explained that histological examination 
organs were moderately affected by direct 
injection of biogenic amines as compared with 
organs from control groups. Liver marked vascular 
congestion with abnormal double central vein 
occurrences leading to fibrosis. However, Til et 
al., (2007) reported that the histopathological 
examinations also revealed decreased glycogen 
content in the liver, reduction of spermatogenesis. 
While the effect of biogenic amines treatment on 
the histopathological of the kidney marked various 
degrees of alterations, which vary from mild to 
marked inflammatory infiltration in the kidney 
tissues. Also, there were thickened vascular 
spaces in the kidney (El-Zahar et al. 2014; Ali et 
al. 2017).The high content of biogenic amines 
were found in Domiati (Egyptian cheese) storage 
at 120 days caused negative changes in liver, 
kidney and testes tissue in rates (Ali et al. 2017).A 
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negative histological characteristic in the liver 
caused by the high levels of biogenic amines 
content in the fish meal Aksnes and Mundheim 
(1997). On the other hand, Caballero et al.(1999) 
stated that the biogenic amines content in the diet 
could affect liver histology. From the obtained 
results it could be concluded that the high levels 
of biogenic amines in soft cheese causing the 
changes in the liver, kidney functions and 
histopathological of liver and kidney tissue in rats.   

CONCLUSION 
From the obvious results it can be concluded 

that the data demonstrated the high levels of 
biogenic amines in soft cheese caused in 
alterations of the liver, kidney functions and 
histopathological of liver, kidney and testes tissue 
in albino male rats. With the result of our research 
found that; although BAs are present in many 
foods and beverages and their levels differ vastly 
between and within food types, regulation limiting 
of BAs mount   in foods is still lacking except 
histamine in fish. So, we suggest to put the 
regulation of BAs in other food to keeping good 
health for consumers. The low BAs content in 
food productions depend on the good quality of 
raw material and fellow up in the steps of 
processing and storage temperature to discard 
BAs formations in food. 
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