Fertility mastery — an
update on cervical mucus

Heinz qualified at Wits, firstly with a
BSc (Med) in 1980 and then a MBBCh
in 1983. He is working in Paediatric
Surgery at Baragwanath Hospital, and
is presently a national executive of the
Fertility Mastery Association of SA
(FERMASA). Heinz has met and
worked with international researchers
and scientists involved in developing
and promoting the effective modern
methods of natural family planning
(NFP), viz the Billings Ovulation and
Symptothermal Method.

Summary

A short article, reviewing today’s

knowledge of the cervical mucus and
its correlation to the woman’s symp-
toms of fertility. It has been concluded
that by following the natural fertility
symptoms and signs inherent in the
woman’s body, the efficacy rates of the
modern natural family planning me-
thods are similar to that of the contra-
ceptive pill.

The endocervical canal contains over
400 crypts which secrete mucus
(Figure 1). It has been known for some
time that different types of mucus are
produced at different times of the
cycle® " ¥ but more details have only
recently been elucidated by Odeblad
and co-workers."*

The clinical percep-
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Figure 1: The cervical
canal and important struc-
tures of the female genital
system. The nerve supply

is indicated on the left

and the lymphatic
drainage on the right.
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tion of cervical mu-
cus secretion at the
vulva precedes ovu-
lation and is depen-
dent on the growth
of a maturing follicle
in the ovary. It is for
this reason that the
fertile and infertile
time in each men-
strual cycle can ac-
curately be assessed
by women.

This is a review of to-
day’s knowledge of
the cervical mucus | rewes
and its correlation to
the woman’s symp-
toms of fertility.
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From left to right: (a) Pre-ovulatory mucus will not stretch and breaks. (b) Fertile
type mucus close to the Peak. (d) Mucus after the peak

(c) Clear fertile-

cal mucus (Figure 2) has been
described by its:

1. colour - yellow, opaque, clear or
transparent; and

2. texture - tacky, slippery, wet,
lubricative, stretchy.

This clinical description refers to the:

1. combination of the different types
and quantity of the mucus produced
by the different crypts of the cervix;

2. contributions from the isthmus,

endometrium and tubes;

peritoneal and follicular fluid; and

mucus modification during its pas-

sage through the vagina.

Ll

Mucus has three components (Figure 3):
1. water;

-
Water
molecules

/ Water molecules

Figure 3: The molecular structure of mucus.
I - ionic bond; P — peptide bond: H — hydrogen
bonding; D - disulphide linkage; V - van der
Waals bonding; E - entanglement of mucus
molecules.

2. chemical and biochemical com-
pounds - sodium chloride, protein
chains and enzymes; and

3. mucus molecules which are glyco-
proteins with a molecular weight of
70 000 daltons. Mucus molecules
are able to join together to form
polymers or extended three dimen-
sional networks producing gels.

The cervix contains three cell types:

1. reserve cells;

2. cylindrical columnar ciliated cells;
and

3. cylindrical columnar secretory cells
which make up the vast majority of
the cervical cells. These cells have a
variety of different hormonal and
nerve receptors which are responsi-
ble for their mucus production. The
mucus secretion resulting from hor-
monal receptor stimulation is slow
when compared to the rapid
response resulting from the nora-
drenalin 8 receptor stimulation.

Cervical mucus

When cervical mucus is spread onto a
glass slide and allowed to quick air dry,
various ferning and crystal patterns
are discernible when visualised under
low magnification. Using this tech-
nique a conglomerate pattern of differ-
ent types of mucus is obtained (Figure
4).

Using refined techniques pure mucus
samples from individual cervical
crypts can be obtained. To date
Odeblad has described four types of
cervical mucus (Figure 5), each
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described by their unique crystalising
pattern, and each produced by unique
and independent cervical crypts.

The cervical mucus types are:

G mucus (gestagen)

L mucus (locking-in)

S mucus (sperm conducting)

P mucus (peak)

More recently an F mucus (fundamen-
tal) has been described.
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Figure 4: Air dried cervical mucus showing an
admixture of S-mucus and L-mucus.

Figure 5: Air-dried cervical crypt mucus ferming/crystallising pattern

Figure 5a: G— mucus (Magnification 1 000x) Figure 5d: S mucus Magnification 200x)
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Figure : L-mucus (Magnification 100x) Figure 5f: F mucus Magnification 1 000x)
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I. The G mucus

The G mucus was first identified in
1968. It has no particular crystallisation
pattern and is produced under the
influence of progesterone (gestagen).
It contains epithelial cells (560%), leuco-
cytes (25%) and lymphocytes (25%) —
the latter two being influenced by the
presence of interleukins. It is responsi-
ble for the mucus plug at the external
os of the cervix and it is therefore not
surprising that the +60 G mucus crypts
are situated at the lower end of the cer-
vical canal (Figure 6). The G mucus
produces no sensation in the female
genital tract. The vulva feels dry and
the woman is infertile during this peri-
od.

In the pre-ovulatory (the first infertile
phase of the cycle) progesterone levels
are low (Figure 7) but sufficient to

stimulate the G cervical
crypts to produce a feeble
(G-) mucus. After ovula-
tion progesterone levels
are high and the G crypts
produce a very dense G+
mucus which again plugs
the external os of the
cervix.

The G mucus is impenetra-
ble by sperm.! Further-
more micro-organisms
have difficulty in advanc-
ing through this mucus and
together with the leuco-
cytes, lymphocytes and
immunoglobulins the G
mucus provides an excel-
lent defence against
ascending infection.
Women using the IUD have
strings which disrupts the
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Figure 6: A simplified
diagram indicating the
distribution of the L-
mucus units (loafs) of the
S-mucus units (strings)
and of the G-mucus in the
cervical canal at the time

of ovulation.
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natural G mucus barrier.
2. The L Mucus

The L mucus was first described in 1978
and has a very characteristic arbori-
sation (ferning) pattern with 90° branch-
ing when allowed to dry on a glass slide
(Figure 5 on the page 594). The +200 L
mucus crypts are situated in the middle
of the cervical canal above the G mucus
crypts and interspersed with the S
mucus crypts (Figure 6). The L mucus is
secreted in response to medium and ris-
ing oestrogen levels (Figure 7). It is pro-
duced in larger quantities than the G
mucus and leaves the cervix and

level drops. The increased noradrena-
lin level, which parallels the LH levels,
maintains the S mucus flow until ovula-
tion. The increased noradrenalin level
explains another finding women have
reported, viz, the increased pulse rate
around the time of ovulation. The
immediate response of noradrenalin on
secreting S mucus crypts is responsible
for the sudden discharge that some
women experience in acute stress at
the time of ovulation.

4. The P mucus

This mucus type was first described as

the vagina to be perceived as a
wet, tacky substance at the vulva.
The L mucus provides a structural
scaffolding for the more fluid S
mucus and also assists in the trap-
ping of non-streamlined abnormal
sperm, ie, it has a locking-in effect
(hence the name L mucus) of the
4-20% abnormal sperm that nor-
mally occurs in semen.*

3. The S mucus

This mucus type was first
described in 1977. It crystalises out
into a linear needle shaped crystal
on air drying (Figure 5). It is a very
fluid substance which flows con-
tinuously from the S crypts flowing
between the ‘pearls’ of the L
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mucus and produces the wet, slip-
pery sensation at the vulva. In the
S mucus the molecules aggregate
to form long threads called miscelles,
creating channels which direct the high
quality sperm upwards into the +100 S
crypts in three to 10 minutes.”” Here the
sperm are revitalised and capacitation
takes place. S mucus is essential if fertil-
ity is to be achieved. The S mucus is also
responsible for alkalinity in the vaginal
acidic environment, thereby prolonging
the fertilising capacity of sperm from a
few minutes to approximately five days.

The S mucus is produced in response
to high oestrogen levels (Figure 7).
Shortly before ovulation, the oestrogen

Figure 8: Distribution and macromolecular composition of

cervical mucus types S, L, G and P.

recently as 1991 and is characterised by
the 60° branching (hexagonal) ferning pat-
tern produced on air drying (Figure 5).

The P mucus production is stimulated by
a fall in oestrogen and the presence of
noradrenalin.

The +40 P mucus crypts are situated in
the uppermost part of the cervix known
as the dome. The mucus it produces is
more viscid than the S mucus and the
molecules aggregate to form ‘discs’
arranged in an onion-peel fashion
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