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Abstract:  In early 2009,''Swine flu'', a new infectious disease, emerged in Mexico and further spread around the 
world. To control this new infection, the swine flu vaccine was used. Squalene is used as an immunologic adjuvant 
in swine vaccine. The reports on the adverse effects of any new vaccine during trials must be declared to the public. 
Among the world most of respondents believed that the swine flu vaccine was not safe and protective. This research 
aims to histological study the effect of both swine flu vaccine and squalene on testes of adult male albino rats. 24 
adult male albino rats were divided into four groups 6 for each. Control, swine flu vaccine treated, squalene treated 
and both swine flu vaccine and squalene treated groups. The results indicated that swine flu vaccine treated group 
showing histological alternation in testes of rats appeared as vacuolated spermatogenic cells and spermatozoa, 
moderate infiltration of mast cells in interstitial tissue and increase in tubular wall thickness. Squalene treated group 
showing reduction in the number of germinal epithelium layers with vacuolated spermatogenic cells, reduction the 
spermatozoa number, together with increase in tubular wall thickness and moderate infiltrated mast cells appeared in 
interstitial tissues. Vaccine and squalene treated group showing reduction the number of layers of germinal 
epithelium and of spermatozoa and deposition of the acidophilic materials in the interstitial tissues with marked 
infiltrated mast cells and increase in tubular wall thickness.  In conclusion vaccine H1N1 induces histological and 
histochemical  changes in testes which increased when combined with squalene. 
[Enas Khalil and Atif Ibrahim. Histological Studies of H1N1 Vaccine on Testes of Adult Male Albino Rats. 
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1. Introduction 
     Influenza has been recognized as a human illness 
since the middle ages. Influenza out breaks occur in 2 
distinct patterns: endemic (seasonal) and pandemic. 
Pandemics typically occur decades apart and are 
associated with influenza A virus strains harboring 
novel forms of the hemagglutinin molecule. Influenza 
virus subtypes that have been associated with 
pandemics include H1N1, H2N2and H2N3. The most 
severe influenza pandemic recorded in 1918. It was 
associated with H1N1 subtype and claimed 
approximately 50 million lives worldwide (1, 2). The 
earliest confirmed case of influenza A H1N1 (swine 
flu) in 2009 was reported in Mixco in March, and the 
World Health Organization declared the disease to be 
a pandemic –phase 6 on 11 June (3).  In addition, 
many hundreds of death cases due to swine flu are 
reported from every region of the world. Due to the 
nature of respiratory transmittable virus, easy 
transmission virus from an infected case to the new 
case can be expected (4). Animal models and clinical 
observations suggest that, unlike endemic influenza 
that is detected only in the nasal cavity, novel H1N1 
localizes to the lower respiratory tree and the nasal 

cavity, which may contribute to its virulence (5-7). 
To get a protective immunity, there are two ways. 
First, the one must get the infection, survive and then 
develop immunity. Second, the artificial controlled 
stimulation process calling vaccination must be used. 
So research has done to develop novel influenza 
vaccine that provide long –lasting immunity and 
broad protection against strain that differ 
antigentically from vaccine viruses(8).  

To obtain stronger response with a lower 
antigen dose adjuvant vaccines are preferred during 
pandemics.  Squalene, is a natural organic compound 
originally obtained for commercial purposes 
primarily from shark liver oil, through plant sources 
(primarily vegetable oils) are used as well, including 
amaranth seed, rice bran, wheat germ and olives. All 
plants and animals produce squalene, including 
humans. Squalene is a   hydrocarbon and triterpene. It 
is a natural and vital part of the synthesis of 
cholesterol, steroid hormones, and vitamin D in the 
human body.  It is increasingly used as an 
immunologic adjuvant in several vaccines, including 
seasonal and the novel H1N1 influenza vaccine (9). It 
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is reported that about one in ten people have squalene 
antibodies in their blood (10).  
       It should be noted that although the swine flu 
vaccine can pass the registration process and have 
scientific confirmation on its safety the post 
marketing adverse effect can still be detected. Several 
studies pointed out to some serious neurologic 
conditions (11-13), immunotoxicity and 
carcinogenicity (14) that might be associated with the 
influenza vaccine. A neurological disorder induced 
male sexual dysfunction (15-17).   This research aims 
to histological study the effect of both swine flu 
vaccine and squalene on testes of adult male albino 
rats.             
 
2-Materials and Methods: 
2.1. Animals 
    24 adult male albino rats weighing 150-200 Kg 
were kept under good hygienic environmental 
conditions at National Organization for Drug Control 
and Research. The rats were divided into four groups 
each contain six, control, vaccine treated, squalene 
treated, vaccine and squalene treated groups.  
 
2.2. Vaccination 

Vaccine H1N1 and the adjuvant were 
manufactured by Quebec City GSK biological 
Canada GIB 4R8. The manufacture process was the 
same as those for seasonal influenza vaccines. This 
H1N1 vaccine was produced from the reassortant 
strain x-179A (A/California/07/2009/A/PR/8/34), 
according to the recommendations of the World 
Health Organization (18).  Dilute 10 µ g of antigen 
suspension of H1 N1 in 2.5 ml saline. Dilute 10 µg of 
adjuvant emulsion in 2.5 ml saline. The rats were 
intramuscular injected with 0.5 ml of both diluted 
vaccine, squalene and of the mixed dose (0.25ml 
vaccine +0.25ml Squalene) once for a month 
according to human therapeutic dose (19). 
 
2.3. Histological and histochemical investigation:- 
   Samples of testes of rats were used for histological 
studies fixed   in formol saline at room temperature 
for a week, washed, dehydrated, and embedded in 
paraffin wax. The paraffin sections were cut at 5 µ 
thickness and stained with haematoxlin and eosin 
(H&E)(20), Periodic Acid Schiff (PAS) (21)and 
toluidine blue (22). The quantitative study was done 
using computer image analyzing system (Leica 
Model). Estimation of the optical density of thirty 
cells in each group was made. The data obtained for 
tubular wall thickness and numbers of mast cells   
were statistically analyzed (23). Differences between 

the different groups   means were assessed using T-
test P≤ 0.05 was considered significant.  
 
3. Histological Results: 
              Histological and histochemical examination 
of the testicular sections from the control group 
showed normal histological structure of seminiferous 
tubules with different series of spermatogenic layers, 
spermatozoa and the interstitial tissues with Leydig 
cells (Figures 1&2). The basement membrane of the 
tubules appeared thin with PAS (Figure3). Mast cells 
appeared normal in shape and number (figure4).   
      Swine flu vaccine treated group showed 
histological and histochemical alternation in testes of 
rats in form of    variable sized seminefirous tubules, 
vacuolated spermatogenic cells and spermatozoa. 
Some tubules appeared with irregular basement 
membrane and others loss their basement membranes 
(Figure9). PAS positive reaction in the interstitial 
tissue, vacuolation in Leydig cells (Figure10a), 
together with moderate increase in mast cells 
infiltration interstitial tissue (Figure11). As well as  
increase in the tubular wall thickness (Figure10) were 
observed. Squalene treated group displayed reduction 
in the number of germinal epithelium layers with 
vacuolated spermatogenic cells and reduction the 
spermatozoa number. Some tubules were filled with 
acidophilic materials (Figure5). Deposition of 
acidophilic materials in the interstitial tissues with 
dilated congested blood vessels was also observed 
(Figure6).Moreover increase in the tubular wall 
thickness (Figure7) was noticed.  Vacuolation in 
interstitial material with an apparent increase in PAS 
positive reaction (Figure7a) and moderate increase in  
mast cells infiltration were  appeared in interstitial 
tissues (Figure8). Vaccine and squalene treated group 
revealed increased the variability of the seminefirous 
tubules in size and more reduction in layers of 
germinal epithelium, and of spermatozoa. Some 
seminefirous tubules showed separation and 
increased irregularity of their tubular wall with 
relative widened of the interstitial tissues and 
deposition of the acidophilic materials in the 
interstitial tissues were observed (Figure12). 
Vacuolation with PAS positive reaction (Figure13a), 
increase the tubular wall thickness (Figure13) 
together with marked increase in mast cells 
infiltration (Figure14) were noticed.  Figures 7, 10, 
13 represent the increase in the tubular wall 
thickness, which recorded non significant increase in 
vaccine treated group, meanwhile squalene treated 
recorded significant increase. Vaccine and squalene 
treated group recorded highly significant increase 
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Compared to control (table1&histogram1). Figures 
8,11, 14 represent increase  in mast cells ,which 
recorded significant increase in vaccine treated group 
,highly significant increase in squalene treated group 
and highly significant increase in vaccine and 
squalene treated group in comparison with 
control(table1&histogram1) . 
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 Figure 1: Testis of rat in control group 
showing the normal histological      structure 
of seminiferous tubules with different  series  
of spermatogenic layers(↔), spermatozoa 
(▼)and the interstitial tissues(↑)(H&E x200) 

 
Figure2: Testis of rat in control group showing 
normal histological structure of seminiferous 
tubules with different series of spermatogenic 
layers, spermatozoa and the interstitial tissues  
(H&E X400). 

figure 3: Testes in control group showing thin 
basement membrane↑ (PAS x400) 

 
figure4: testes in control group showing normal 
histological structure of interstitial tissues, with 
Leydig cells and few number  of mast cells ↑  
(T.B. X1000)  

Figure 5:Testis of squalene treated group 
showing alternations of some tubules in the 
form of reduction the number of layers of the 
germinal epithelium , spermatozoa  with 
vacuolated spermatogenic cells(↑) ,other 
tubules filled with acidophilic materials 
(▼)and deposition of acidophimaterials in the 
interstitial tissue (H&E xx200).  

Figure6:Testis of sequalene treated group showing 
deposition of acidophilic materials in the 
interstitial tissue and dilated congested blood 
vessels (H&E x400). 
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 Figure7: Testis of squalene treated group 
showing the increase in tubular wall thickness 
(↑) (PAS x400). 

Figure7: Testis of squalene treated group 
showing vacuolation of intrestistial material 
with PAS positive reaction  (PAS x400).  

 
Figure 9: Testis of squalene treated group showing 
moderate increase of mast  cells (↑)(T.B. x1000) 

Figure 9: Testis of vaccine treated group 
showing the seminefirous tubules are variable 
in size,  other tubules with vacuolated 
spermatogenic cells and spermatozoa  and  
reduction  in their  numbers  , other tubules 
with irregular basement membrane , other loss 
their basement membrane (H&E x 200). 

Figure 10: Testis of vaccine treated group showing 
the increase in the tubular wall thickness (PAS 
x400). 

Figure 10a: Testis of vaccine treated group 
showing vaculation of interstitial Leydig cells with 
PAS positive reaction (PAS x400). 
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Figure 11: Testis of vaccine treated group showing 
the moderate increase in mast cells (T.B. x1000). 
 
 
 
 
 
 
 
 
 
 
 
 
Figure12: Testis of squalene and vaccine  treated 
group showing the seminefirous tubules are 
variable in size ,   reduction the number of layers 
of the germinal epithelium , spermatozoa  (▼), 
other with irregular basement membrane ,relative 
widened of the interstitial tissue (↔)and 
deposition of acidophilic materials in the 
interstitial tissue (H&E x 200).  

Figure 13: Testis of vaccine and squalene  
treated group showing the  increase in tubular 
wall thickness (PAS x400).  

Figure 13a: Testis of vaccine and squalene   
treated group showing vacuolation of the 
interstitial material with PAS positive reaction 
(PAS x400).  
 
 
 
 
 
  

Figure 14: Testis of vaccine treated group showing 
increase in  the  mast  cells infiltration in the 
interstitial tissues  (↑)(T.B. x1000) 
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Table (1): The quantitative measurements of the color density (pixel) of tubular wall thickness and mast cell 
numbers in the testes of control and treated groups of male rats. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

P< 0.05 Non significant0.05 Significant,  >0.01 Highly Significant, P >P  
 

 
Histogram (1) Quantitative measurements of tubular wall thickness and mast cell numbers of control and treated 
groups.     
 
4. Discussion:- 
      Vaccination refusal was mostly related to the 
vaccine's side effects and disbelieved vaccine's 
protectiveness (13). Vaccines themselves can be 
dangerous, especially live, attenuated viral vaccines 
or the new recombinant nucleic acid vaccines; they 
have the potential to generate virulent viruses by 
recombination and the recombinant nucleic acids 
could cause autoimmune diseases. These extremely 
dangerous vaccines are classified as bioweapons.  A 
further major source of toxicity in the case of the flu 

vaccines are the adjuvants, substances added in order 
to boost the immunogenicity of the vaccines. Most 
flu vaccines contain dangerous levels of mercury in 
the form of thimersol, a deadly preservative 50 times 
more toxic than the mercury itself. At high enough 
doses, it can cause long–term immune, sensory, 
neurological, motor, behavioral dysfunctions. 
Aluminum adjuvant is a known cause of cognitive 
dysfunction. Squalene adjuvant leads to immune 
damage, rheumatoid arthritis and multiple sclerosis 

  
  

Statistical 
parameters   

Control  Vaccine 
Squalene 

Vaccine 
+Squalene 
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Average 0.22 1.1 1.66 1.75 

SD. 0.15 0.38 0.4 0.3 
Max. 0.5 1.5 2 2.5 
Min 0.1 0.5 1 1.5 
t test   1.73 2.8 4.94 
Probability   Non –sig. Sig↑ Highly Sig↑↑ 
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Average 1.5 2.33 2.67 3.17 
SD. 0.55 0.52 0.52 0.75 

Max. 2 3 3 4 
Min 1 2 2 2 
t test   2.67 3.77 4.4 

Probability   sig↑ Highlysig↑↑  Highly sig↑↑  
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(14).All vaccine ingredients cause immunotoxicity, 
neurotoxicity, sterility and carcinogenicity (17).  
         In this research, vaccine H1N1 treated group 
showed histological alternation in the testes of rats 
appeared as variable size seminefirous tubules, 
vacuolated spermatogenic cells and spermatozoa, 
some tubules with irregular basement membrane and 
others loss their basement membranes. Increase was 
observed in thickness of tubular wall. Vacuolated 
interstitial material with PAS positive reaction and 
moderate increase  of  mast cells infiltration appeared 
in interstitial tissues. Squalene treated group has 
displayed reduction in the number of germinal 
epithelium layers with vacuolated spermatogenic 
cells and reduction the spermatozoa number. Some 
tubules were filled with acidophilic materials. 
Deposition of acidophilic materials in the interstitial 
tissues and increase in the thickness of tubular wall 
was observed. Vacuolated interstitial material with 
PAS positive reaction and moderate increase of mast 
cells infiltration appeared in interstitial tissues. 
Vaccine and squalene treated group have shown the 
seminefirous tubules are variable in size, reduction 
the number of layers of germinal epithelium, and of 
spermatozoa. Some seminefirous tubules appeared 
with irregular basement membrane and relative 
widened of the interstitial tissues .Also deposition of 
the acidophilic materials in the interstitial tissues was 
noticed. Increase was detected in the thickening of 
tubular wall. Vacuolated interstitial material with 
PAS positive reaction and marked infiltration of mast 
cells appeared in interstitial tissues. 
       The production of sperm in testes is under 
hormonal control, which is regulated by the 
hypothalamus and the pituitary gland in the brain. 
This combination is known as the hypothalamic –
pituitary gonadol (HPG) axis. The hypothalamus 
regulates the activity of the anterior pituitary .Under 
the influence of LH, the Leydig cells within the testes 
make testosterone, essential cofactors in 
spermatogenesis (24). The hypothalamic 
abnormalities were detected associated with H1N1 
influenza infection (25). Also, some neurologic 
diseases are present with vaccine H1N1 alone (10). 
The vacuolation in the interstitial material with PAS 
positive reaction pointed out to the increased activity 
of Leydig cells correlates to steroids metabolism, 
biosynthesis and secretion, at the Leydig cells (26).    
The increase of mast cells in the seminiferous tubule 
may be a useful marker in histopathological 
evaluation of testis biopsies in patients with 
idiopathic infertility (27).The increase in the 
thickening of tubular wall was positively correlated 

with the number of mast cells in infertile patients 
(28). An increase in the number of mast cells is 
related to spermatogenetic disorders and testicular 
fibrosis .It means that significant correlations 
occurred between the number of mast cells and the 
ratio of tubules with sclerosis (29). Squalene led to 
multiple sclerosis (30) which is a devastating 
neurologic disease that attacks young adults and led 
to sexual dysfunction (15).  Vaccine H1 N1 with 
squalene displaying marked histological alternation 
in testes. 

In conclusion vaccine H1N1 induces 
histological and histochemical  changes in testes 
which increased when combined with squalene 
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