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Summary 

 
The cervical mucus and its secretion in relation to conception varies with domestic 

mammalian species and human. In these species, therefore, the cervix is by-passed and the 
cervical mucus can be used only indirectly as an indicator ("m i r r o r") of the stage of the 
cycle or of the hormonal states of the female. The cervical mucus with its cycles properties 
pay an important role in sperm transport and conception in human and domestic 
mammalians. Any abnormal hormone balance would be reflected in the properties and 
consequently in its penetrability. So that cervical mucus could play as a factor or a barrier to 
conception in cows. The results of our research were certainly showed. 
 

The estrous is a part of the cow reproductive physiology and it is 
influenced by ovarian hormone secretion. During that time cervical secretion is very 
abundant which depends on hormonal action, for instance estrogen or/and 
progesterone dominance (Linford, E.,1974). Anyhow the cervical mucus properties 
are changed by ovarian hormones that is certainly it’s biophysical   or/and 
biochemical properties (tab 1.). Since the mucus play a key role in sperm transport; 
cervical secretion can act as a factor or barrier to the cow conception.  
 

Table 1.  

Characteristics of cervical mucus in two hormonal states 
 

Property                                    Estrogen                          Progesterone 
                                                 dominance                          dominance 
Volume                                      maximum                          minimum 
Water content                            maximum                          minimum 
Flow elasticity                            maximum                          minimum 
Crystallization/fern                     maximum                          minimum 
Cell content                                minimum                          maximum 
Protein content                           minimum                          maximum 

 
Otherwise the cervical mucus has different properties in the follicular and 

luteal phase of the ovarian activity (proestrus + estrus vs. met estrus + diestrus). 
Any   abnormal hormone balance would be reflected in the properties of the mucus 
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and consequently in its penetrability. In this paper we were figured out what a 
physical characteristics of the mucus play important role in sperm transport and 
cattle fertility. In our cases; cervical mucus ultra structure and its 
crystallization/fernning pattern have been researched on sperm transport, i.e. in 
fertilization process.   
 
                                                   Materials and methods 

 
As a material it has been 

used the cow's  cervical mucus 
obtaining from two hormonal stage; 
estrogen and progesterone 
dominance. In our investigation we 
were also focused on the mucus 
physical characteristics; cervical 
mucus ultra structure (SEM, fig.1. 
and 2.) and its crystallization / 
fernning pattern (fig. 3. & 4.).  The 
evaluation sperm penetration 
through cervical mucus was used 
modified penetration test (mpt) in 
order to be seen its penetrability in 
two different hormonal states. And it 
was finally evaluated the fertility of 
inseminated cows according to its 
cervical mucus properties. 
 
 
 
 
 
 
 
 
 

  

 
 
 
 
 

Fig. 1.  Ultrastructue of oestral mucus, follicular 
phase (SEM) 10.000* /original / 

 

Fig 2.  Ultrastructue of oestral mucus, luteal 
phase (SEM) 5.000* /original/ 

 

Fig 3. Typical form of crystallisation / 
fernning pattern, follicular phase /original/ 

 

Fig 4. Atypical form of crystallisation / fernning 
pattern, luteal phase /original/ 
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Results and discussions 
 

In the physiology of the reproductive process, the cervix is by-pass link 
between vagina and uterus and the cervical mucus can be used only indirectly as 
an indicator of the stage of the cycle or of the hormonal state of the females in 
most domestic animal and human. The cervix in these species is involved in the 
process of conception, isn’t! It is not my intention to present mucosal properties 
here since this information has already been satisfactorily reviewed (Gibbons, A. & 
Mattner,P., 1966; Moghissi & Blandau,R., 1972). 

But indeed, the nature of the cervical mucus has been predictably changed 
by secretion of the ovarian hormone during estrus  so that it plays a important role 
in sperm penetration thought  the mucus. In our investigation we take a picture of 
the mucus ultra structure   by scanning electromicroscope (SEM) and were 
evaluated the sperm penetration according to the mucus ultra structure(MPT) 
(fig.1/2 Predojevic, R.M.1982) / (tab. 1.) 
 

Table 2.  

The sperm penetration and the cervical mucus ultrastructure (fig.1/2) 
 

hormonal influence  (nO 10)                                     conception  rates(%) 
__________________________________________________________________
___________ 
estrogen dominance        36/51 mm/15 min.                  57 -  63 
 
progesterone dominance      2/3   mm / 15 min.                  Ø 
__________________________________________________________________ 
 

Such difference in sperm penetration through cervical mucus by all means 
of the mucus ultra structure. Because the mucus substructures were changed 
dramatically under ovarian hormones (fig.1/2) during follicular and/or luteal phase 
in estrus. So the cervical mucus could be a factor or barrier to sperm penetration, 
i.e. fertilization. Other cervical mucus property (fernning pattern, fig.2) could be of 
advantage in predication of the ovulation at the cows. And estral mucus 
crystallization can predict soon optimal insemination time and/or very penetrability 
of the mucus by  the sperms (tab.3; fig. 3/4). 
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Table 3.  

The cervical mucus crystallization (fig.3/4), sperm penetration and the fertility 
 
________________________________________________________________ 
crystallization forms        sperm penetration(mm/15')         conception rates(%) 
__________________________________________________________________
___________ 
typical(n 0 31)                                50                                         63.53 * 

__________________________________________________________________
___________ 
atypical(n 0 34)                              30                                         41.17 
__________________________________________________________________
___________ 
* t = 2.07; (p < 0.05) 
 

The results of the our investigation have showed that the mucus with 
typical fernning form had have of a better sperm penetration and conception rates 
than (p < 0.05) the mucus with atypical crystallization pattern ones. Any abnormal 
hormone balance would be reflected in the properties of the mucus and 
consequently in its penetrability. So the cervical mucus really can play as agent of 
the cow’s conception.  
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