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Kask K, Gustafsson H, Magnusson U, Bertilsson J, Gunnarsson A, Kindahl H:
Uterine bacteriology, histology, resumption of ovarian activity and granulocyte
function of the postpartum cow in different milking frequencies. Acta vet. scand.
1999, 40, 287-297. - The postpartum uterine bacteriology, histology, resumption of
ovarian activity and polymorphonuclear granulocyte (PMN) number and function in 18
Swedish dairy cows were studied. Cows were milked either 2x (n = 9) or 3x per day (n
= 9). Endometrial biopsy samples for bacteriological and histological investigations
were collected during 8 weeks postpartum, starting within one week after calving. Milk
samples for progesterone determination were collected twice a week until the cows had
shown normal reproductive cyclicity. Blood samples for granulocyte function (phago-
cytic capacity and total number) were collected from each animal on the same days as
when the biopsies were obtained. All animals in both groups were free from bacteria at
the latest after 6 weeks port portum and there was no difference regarding bacterial elim-
ination and bacterial species between milking groups. No difference regarding uterine
histology between milking groups was seen. In both groups, 8 cows had normal to slight
infiltration of leukocytes in the endometrium at the end of sample collection. No
changes in granulocyte function could be seen in the 2 milking groups. Resumption of
ovarian activity was detected on day 45.6 + 9.3 (mean £ SD) postpartum in the 2x milk-
ing group and 36.6 + 9.0 (mean + SD) post-partum in the 3x milking group (p = 0.05).
Based on our findings, an increased milking frequency from 2 to 3 times a day did not
influence the uterine function postpartum.
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Introduction

During the postpartum period (PP) the dairy
cow should re-establish normal uterine and
ovarian activities. Thus, a better understanding
of the patho-physiology of these organs is im-
portant since failure to return to normal func-
tion may delay the first postpartum ovulation
and cause prolongation of the uterine involution
(Lamming et al. 1981, Kindahl et al. 1982, Lin-
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dell et al. 1982, Thatcher et al. 1982, Thompson
et al. 1987, Kindahl et al. 1992).

Several studies have been published regarding
microbiology of the postpartum bovine genital
tract (Rasbech 1950, De Bois 1961, Elliott et al.
1968, Griffin et al. 1974ab, Studer & Morrow
1978, Fredriksson et al. 1985, Bekana et al.
1994, Bekana et al. 1996). All studies agree in
principle, but they differ about the incidence of
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infected cows and the duration of the infection.
The inconsistent results may be due to different
managemental and environmental conditions,
general hygiene, selection of the material and
sampling technique. Recent studies have shown
that less aerobic and more anaerobic bacteria
have been isolated (Bekana 1996).

Prolonged anoestrous in milked and multiple
suckled cows involves an extension of one or
more of the characteristic PP phases, most com-
monly a prolonged depression of plasma gona-
dotropins, especially of luteinizing hormone
(LH) (Lamming et al. 1982). An increased ma-
chine milking frequency might also affect fer-
tility and delay resumption of ovarian function
after calving. These effects are mediated over
the hypothalamus-pituitary-gonadal axis and in
some extent on a higher demand on the meta-
bolic system. Furthermore, it has been shown
that the risk of silent heat, ovarian cysts and ute-
rine problems increased with increasing milk
production (Saloniemi et al. 1986, Gréhn et al.
1990, Grohn et al. 1994). It is documented that
milk production is generally higher for cows
milked 3x versus 2x (Bertilsson et al. 1997) and
thus the risks mentioned above may increase.
Also it is known that incidence of disease is in-
creased around parturition due to decreased
host defence mechanisms (Lloyd 1983, Hussain
1989, Tian-Quan et al. 1994, Lewis 1997).
There are no studies performed about the influ-
ence of increased milking frequency after calv-
ing on uterine involution and elimination of
bacteria. Since increased milking frequency
gives a higher milk production, it should be im-
portant to study milking frequency per se in an-
imals under good management conditions and
with no negative energy balance.

In this study, 2 groups of cows milked 2 times
(2x) and 3 times (3x) daily were investigated.
The aims of the study were to evaluate postpar-
tum uterine involution, based on bacteriological
findings and postpartum histology of the endo-
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metrium, and to study some granulocyte func-
tion parameters in postpartum cows in different
milking frequencies. Milk progesterone was
also used to determine the resumption of ovar-
ian activity in these cows.

Materials and methods

Animals

Experiments were carried out in 18 cows of dif-
ferent age and parity. They were all of the
Swedish Red and White (SRB) breed group.
The cows belonged to one herd of the Experi-
mental Farm Kungsidngen, Swedish University
of Agricultural Sciences (SLU) in Uppsala.
Cows from this particular farm were divided
into 2 milking frequency groups, 2x and 3x per
day. The average production in the farm is 9000
kg energy corrected milk (ECM). Cows from
the 3x milking group produced 10400 kg ECM
(about 15% more than the 2x group). In the
present study, 9 cows from each milking group
were used. Average time from calving to first
insemination in this herd was around 50 days.
Average parity and age of the cows used was 2.3
and 4.2 years in the 2x milking group and 2.6
and 4.6 years in the 3x milking group.

The cows were confined to individual stalls
without tying but were milked in a milking par-
lour. They were fed ad libitum with a mixed ra-
tion. Ration consisted of grass silage 40%, hay
10% and concentrate 50% (6 kg). Normal calv-
ing traits were recorded in all 18 animals. Two
cows needed minor assistance during calving,
but the parturitions were nonetheless consid-
ered normal. During the experimental period
cows were not allocated to artificial insemina-
tions.

Bacteriology

Each animal was sampled for bacteriological
examination once a week (Wednesday) starting
within 10 days after calving and continuing up
to 8 weeks postpartum (PP). A total of 125 en-
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dometrial biopsies were aseptically collected
according to the following methods. The cow
was restrained, the faeces were removed from
the rectum and the tail was secured. The peri-
neal area and the vulva were washed with soap
and water. Next the vulvar area and the vestib-
ulum were disinfected with a mild iodophore.
The vulvar lips were parted to introduce an
outer protective stainless steel tube as described
by Fredriksson et al. (1985). The instrument
was advanced into the vagina and fixed in the
external opening of the cervix. A long guarded
biopsy instrument was advanced into the uterus
by cervical manipulation (Messier et al. 1984,
Fredriksson et al. 1985, Bekana et al. 1994).
The instrument was opened and a milled cavity
about 2 cm in length, 0.5 cm from the tip, was
located with the forefinger of the hand in rec-
tum. This cavity with its sharpened edge,
formed a curette to obtain biopsies from the en-
dometrium.

The biopsies were immediately placed in thio-
glycolate medium for transportation to the la-
boratory for bacteriological examination. They
were cultured within 2 h. Each sample was in-
oculated on a blood-agar plate and a lactose
agar plate for aerobic incubation and on a Fas-
tidious Anaerobe Agarplate for anaerobic incu-
bation in a cabinet (Model 1024/1028, Forma
Scientific, AB Nino Lab. Stockholm, Sweden)
in an atmosphere of nitrogen/carbon dioxid/hy-
drogen (80/10/10) in the presence of a palla-
dium catalyst. All plates were incubated at
37°C. The plates for aerobic cultivation were
read after 24 and 48 h and the plates for anaer-
obic cultivation after 48 and 168 h. Isolated
bacterial strains were identified according to
Bergey’s Manual of Systemic Bacteriology
(Holt et al. 1994) at the Department of Veteri-
nary Microbiology, Section of Clinical Micro-
biology, Swedish University of Agricultural
Sciences and the Department of Bacteriology,
Swedish Veterinary Institute.

Histology

From each animal in this experiment, samples
were obtained for histological examination,
starting within 10 days after calving and contin-
uing up to 8 weeks PP. All endometrial biopsies
were collected in the same manner as described
in the bacteriology section.

Histological biopsies were placed in 10% for-
mol saline solution. After fixation, tissues were
trimmed, embedded in parafin, sectioned at
6um and stained with haematoxylin and eosin.

Investigations were made under microscope for
presentation of inflammatory cells in the endo-
metrium. Infiltration of cells was diagnosed as
normal to slight (0 to 29 cells per field), me-
dium (30 to 80 cells per field) or dense (>80
cells per field) based on the presence of neu-
trophils in the biopsy specimen. The diffuse
cellular reaction involving also the mononu-
clear cells was assessed by counting the inflam-
matory cells in 6 high power fields chosen at
random and calculating the average number of
cells per high power field (Griffin et al. 1974a).

Blood sampling and blood cell counts

Blood samples were collected in evacuated
sampling tubes with heparin (for analysing the
phagocytic capacity of polymorphonuclear leu-
kocytes (PMN)) or EDTA tubes (for the total
number of white blood cells (WBC) and count-
ing differential counts). The samples were
taken by coccygeal venipuncture, starting on
the same day as the first biopsy and collection
was done once a week and continued until 8
weeks after parturition. For the cell parameters,
the analyses were performed within 90 min af-
ter the collection.

The total number of WBC was counted in an
electronic cellcounter (Sysmex F-800; TOA
Medical Electronics, Kobe, Japan) and diffe-
rential WBC counts were made by microscopic
counting of 100 cells from blood smears stained
with May Griinewald Giemsa solutions accord-
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ing to the standard procedures at the Depart-
ment of Clinical Chemistry, Swedish Univer-
sity of Agricultural Sciences.

Assessment of the phagocytic capacity of poly-
morphonuclear granulocytes

The phagocytic capacity was assessed by meas-
uring the chemiluminescence following phago-
cytosis of opsonized zymosan particles accord-
ing to Magnusson & Holst (1998). Briefly,
samples and negative controls were set in tripli-
cates on a micro-titre plate. The samples con-
tained luminol, PBS, pooled allogenic serum
and zymosan. Zymosan was omitted in the con-
trols. Zymosan was allowed to be opsonized for
15 min in darkness at room temperature. Then
20 ul blood was added to all wells and the plate
was immediately placed into the pre-warmed
luminometer (ML 3000, Dynatech Laborato-
ries, In Vitro, Solna, Sweden). The light emis-
sion (relative light units, RLU) from the chem-
iluminescence was monitored at intervals of 45
sec for 60 cycles at a temperature of 38°C.

Progesterone sampling and analysing

Milk samples for progesterone determination
were collected twice weekly (Monday and
Thursday), commencing the second week after
parturition until the cows had shown normal re-
productive cyclicity. Thereafter, the frequency
of sampling was reduced to once a week until
the end of the experimental period. The mini-
mum progesterone value for the detection of
ovarian activity was considered to be 6.7 nmol/l
(Laitinen 1983). Milk sampling was performed
within 60 min after the morning milking. Sam-
ples from each cow were collected into plastic
tubes containing 100 ul of preservative (Brono-
pol 2% + MTB 0.05%) and stored at 4°C until
assay. The content of milk progesterone was de-
termined by RIA (Spectria, Orion Diagnostica,
Espoo, Finland). The interassay coefficient was
below 14% and the intraassay coefficient was
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below 7%. Detection limit of the assay was 1
nmol/l.

Detection of ketone bodies in the milk

Milk acetone as a marker of ketone bodies, was
determined with a flow injection analysis
method (FIA) described by Marstorp et al.
(1983). A milk acetone value above 0.7 mM
was deemed as ketonaemia according to Gus-
tafsson (1993).

Statistical analysis

Statistical analysis of the data was performed
using the Statistical Analysis System (SAS In-
stitute Inc. 1994). Normality of distribution of
the data and studies over time were analysed us-
ing Univariate procedure. The General Linear
Model (GLM) procedure for analysis of vari-
ance was used. Individual variables presented
in the immunological part of the results are
least-square mean values obtained from GLM.
For bacteriology and histology, the FREQ pro-
cedure for Chi-Square and the Mantel-Haens-
zel Chi-Square test were used (p<0.0S was con-
sidered as a significant difference).

Results

The mean milk production in the 2x milking
group was 8658 Kg ECM/year and in the 3x
milking group 9529 Kg ECM/year. According
to statistical analysis a difference in the mean
milk production between the groups was found
(p = 0.03). During the experimental period of
the 2 first months after calving, the mean milk
production was 36.6 Kg ECM/day in the 2x
milking group and 42.6 Kg ECM/day in the 3x
milking group. A statistical difference was
found between the groups (p< 0.05).

All animals in both groups were found negative
for milk acetone during the whole experimental
period (acetone concentration < 0.7 mM).
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Table 1. Presence of bacteria in the uterus of cows milked 2 or 3 times per day respectively, during 8 weeks

post partum.
. Weeks postpartum

Bacteria

1 2 3 4 S 6 7 8
Cows milked 2x
Aergbes
Actinomyces pyogenes 2 4 3 2 0 0 0 0
Others 0 5 3 2 2 1 0 0
Total 2 9 6 4 2 1 0 0
Anaerobes
Bacteroides spp. 1 2 1 0 0 0 0 0
Fusob. necrophorum 0 1 0 0 0 0 0 0
Others 1 0 1 1 0 0 0 0
Total 2 3 2 1 0 0 0 0
Aerobes + Anaerobes 4 12 8 5 2 | 0 0
Cows milked 3x
Aerobes
Actinomyces pyogenes 0 1 1 1 0 1 0 0
Others 3 2 2 3 2 0 0 0
Total 3 3 3 4 2 1 0 0
Anaerobes
Bacteroides spp. 1 0 1 0 1 1 0 0
Fusob. necrophorum 0 0 1 1 1 1 0 0
Others 0 1 0 1 0 0 0 0
Total 1 1 2 2 2 2 0 0
Aerobes + Anaerobes 4 4 S 6 4 3 0 0

Bacteriology

The results of bacteriological examinations are
presented in Table 1 and in Fig. 1. From 18 an-
imals a total of 125 biopsies were collected, of
which 37 were found to be bacteriologically
positive and the remaining 88 biopsies were
negative. Altogether 19 samples are missing
due to difficulties of collection. From the posi-
tive samples, 12 showed mixed infections and
19 showed aerobic bacterial growth in pure cul-
tures. Obligatory anaerobic organisms in pure
cultures were not detected. The mixed cultures
contained mainly Actinomyces pyogenes, Bac-
teroides spp. and Fusobacterium necrophorum.
Totally 58 isolates were identified from the 37
bacteriological positive biopsies, amongst them
being 40 aerobic and 18 obligate anaerobic bac-

teria. The most frequent among aerobic patho-
gens were A. pyogenes, Escherichia coli and
Streptococcus spp. The major obligate anaero-
bic bacteria isolated were Bacteroides spp., F
necrophorum and Peptostreptococcus assa-
charolyticus/indolicus.

In 6 cases it was demonstrated growth of mixed
colonies on the plates and these findings were
considered as undefined bacteria. Contamina-
tion of the sample during collection might have
taken place.

The highest incidence of bacterial growth was
found during the first 4 weeks after parturition,
and the largest number of bacteria was detected
during 2 and 3 weeks after parturition. Around
second week a sharp increase of bacterial iso-
lates was found in the 2x milking group, which
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Figure 1. Presence of intrauterine bacteria in cows milked 2x per day (— 0); 3x per day (- - - ) and arithme-
tic means of inflammatory cell numbers (right Y-axis) in endometrium 2x milking group (=== A) and 3x milk-

ing group (= - = +) during 8 weeks post-partum (p>0.05).

was followed by a subsequent decrease. After
5-6 weeks of collection all animals were free
from bacteria. During the 8 weeks of collection,
altogether 4 negative animals were found.
Elimination of bacteria according to milking
groups can be studied in Fig.1. The total elimi-
nation of bacterial isolates is shown in Table 1.
No significant difference between milking
groups according to bacterial elimination was
found (p>0.05).

Histology

A total of 113 endometrial biopsies were col-
lected for histological examination. Due to dif-
ficulties to obtain biopsies, a total of 31 biop-
sies were missing. The highest incidence of cell
infiltration occurred in weeks 2, 3, 4, and 5 af-
ter parturition in both milking groups. A peak
in cell numbers was detected in the 3x milking
group around second week PP, which was fol-
lowed by a subsequent decrease and no futher
peaks were detected. Dense infiltration in the 2x
milking group was not detected during the 8
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weeks of collection. Two dense infiltration
cases were detected in the 3x milking group,
but in that group the incidence of medium infil-
tration was somewhat lower. Generally, no sig-
nificant difference between milking groups ac-
cording to presence of inflammatory cells in
uterine tissue biopsies was found (p>0.05). The
real cell numbers according to milking groups
are presented in Fig. 1.

Progesterone

The first elevation of progesterone considered
to be of luteal origin (more than 6.7 nmol/l) was
detected on day 45.6 £ 9.3 (mean + SD) PP in
the 2x milking group and on day 36.6 + 9.0
(mean = SD) PP in the 3x milking group. The
difference in these mean values showed a ten-
dency to be significantly different (p = 0.05).

Changes in number of PMN leukocytes in
whole blood and phagocytic capacity

The ranges for the concentration of PMN leu-
kocytes in the blood of cows milked 2x per day
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Figure 2. Number of PMN granulocytes in blood during 8 weeks post-partum in cows milked 2x per day (—
¢) and 3x per day (- - - O);(Least-squares means + S.E.M.).
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Figure 3. The light emission from spontaneous chemiluminescence (right Y-axis) in whole blood assay in cows
milked 2x per day (= = = A) and 3x per day (- - - +) during 8 weeks post-partum, and chemiluminescence fol-
lowing phagocytosis of opsonized zymosan particles in cows milked 2x per day (— 0) and 3x per day (- - - OJ)
during 8 weeks post-partum; (Least-squares means + S.E.M.).
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during the experiment were 2.7-3.7 x 10%1 and
2.8-3.8 x 10%/1 in cows milked 3x per day re-
spectively. No significant difference was found
(p>0.05, Fig. 2).

There was no significant difference in sponta-
neous metabolic burst, associated mainly with
the formation of reactive oxygen metabolites
during the phagocytic process, and induced
phagocytic capacity between the 2x and 3x per
day milking groups during the experimental pe-
riod (p>0.05). Results are presented in Fig. 3.

Discussion

Early in the post-partum period there is a fall in
plasma levels of oestradiol-17f leading to res-
toration of pituitary sensitivity to GnRH, which
is dependent on the frequency of mammary
stimulation (Lamming 1978, Lamming et al.
1982). Frequent suckling or an intense suckling
stimulus delay the natural manifestation of the
inherent neuroendocrine rhythm controlling
GnRH release. The increased milking fre-
quency could also improve the milk let down
mechanism as such leading to the similar re-
sults as in case of suckling when the resumption
of ovarian activity is delayed due to suppressive
effect in the hypothalamus-pituitary-gonadal
axis.

It is documented that increased milk production
per cow during recent years has been playing a
major role in the increased incidence of treat-
ment of silent heat, ovarian cysts and also post-
partum metritis (Erb et al. 1985, Saloniemi et
al. 1986, Butler & Smith 1989). Most of the
studies have concentrated on the interaction
between milk yield and postpartum ovarian ac-
tivity (Lamming 1978, Ferguson 1991, Rat-
nayake et al. 1998). It is known that increased
milking frequency will increase the milk pro-
duction by 6-25% but at the same time feed in-
take does not increase to the same extent, indi-
cating that milking frequency can affect
metabolism (Amose et al. 1985, Allen et al.
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1986, Gisi et al. 1986). The changed metab-
olism may lead to a decrease in the general re-
sistance of the cow. The early postpartum pe-
riod is the time when all these factors are
capable of influencing the reproductive perfor-
mance of the cow.

The present study, was focusing mainly on the
reproductive patho-physiology of the postpar-
tum cow such as uterine infections and general
immunological parameters of the cows studied.
However, compared with similar studies con-
ducted previously (Fredriksson et al. 1985, Be-
kana et al. 1994, Bekana et al. 1996), no prin-
cipal differences according to the incidence of
uterine infections and presence of bacterial iso-
lates were found. The most frequently isolated
species were A. pyogenes together with Bacte-
roides spp. and F necrophorum. Also E. coli
and Streptococcus spp. were found. A peak of
the numbers of bacterial isolates in the 2x milk-
ing group was detected on 2" week PP and it
was followed by a subsequent decrease. This in-
crease could be considered as a part of the nor-
mal uterine involution with elimination of bac-
teria during the first 25 days PP. After 5 weeks
postpartum all cows except one in the 3x milk-
ing group were free from infections, and no in-
fected cows in the 2 groups were detected later
than 6 weeks postpartum. In both milking
groups, cases of undefined cultures were de-
tected. These cases may be considered as pos-
sible contamination during sample collection,
and prolonged the estimated elimination time
for an additional week in 4 cows.

The histological investigations indicated that
uterine infections are not a problem in cows
with normal calving. In this context we agree
with previous histological studies (Hartigan et
al. 1972, Griffin et al. 1974a, Kask et al. 1998),
that cows eliminating bacteria early postpar-
tum, had a normal endometrium prior to day 50
postpartum or even earlier, provided that A.
pyogenes and F necrophorum infection was not
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present. In cows milked 3x times, an increase of
inflammatory cell numbers were detected on
27 week PP. We consider this change also to be
associated with the normal uterine involution.
Based on this study, it seems that increased
milking frequency did not influence the bacte-
rial content or elimination or resumption of ute-
rine activity.

It is well-known that incidence of diseases in-
creases around and after parturition due to the
decrease of host defence mechanisms (Lloyd
1983, Hussain 1989, Tian-Quan et al. 1994,
Lewis 1997). It is also documented that the
number of PMN leukocytes and phagocytic ca-
pacity on whole blood PMN leukocytes differ
from the uterine secretion (Vandeplassche &
Bouters 1983, Romaniukowa 1984, Zerbe
1994). In the present study only the blood PMN
leukocyte phagocytic capacity was investi-
gated, but no significant changes were detected
during collection time in the 2 animal groups.
On the other hand, all cows used may be consid-
ered as healthy animals because no serious ute-
rine infections, udder infections and other dis-
eases were detected. This suggests that in-
creased milking frequency in cows with normal
puerperium will not influence the general im-
munological status.

Only a tendency to a difference was found
between groups according to days of first pro-
gesterone rise PP (P = 0.05). In the studies by
Ratnayake (1996), no difference between the 2
milking groups was found, but longer interval
was found in the time from 1% artificial insemi-
nation to conception in the 3x milking group.
This parameter, however, was not followed in
the present study. All animals in the present
study belonged to an experimental farm, where
feeding and managemental care are outstand-
ing. Managemental problems, such as poor
feeding of the cow, may play a major role in the
incidence of negative energy balance after calv-
ing which may lead to delayed resumption of

ovarian activity. No animals with negative en-
ergy balance were found in the present study
based on the milk acetone analyses. Under
these circumstances it is obviously not a draw-
back to milk the cow 3 times a day and that the
ovulations are earlier as compared to 2 times
milking frequency.

Conclusion

Results from the present study indicate that no
remarkable changes were found in occurrence
of uterine infections and granulocyte function
parameters between cows in 2x and 3x milking
groups. Thus, the increase in milking frequency
from 2x to 3x is not influencing the reproduc-
tive performance in the postpartum cow.
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Sammanfattning

Bakteriologiska och histologiska fordndringar i liv-
modern, samt dterupptagandet av dggstocksaktivitet
i postpartalperioden hos mjélkkor med olika mjolk-
ningsfrekvenser

[ postpartalperioden undersoktes bakteriologiska och
histologiska forandringar, normalisering av igg-
stocksfunktioner, samt granulocyternas (PMN) antal
och funktion hos 18 kor av svensk réd och vit boskap.
Korna mjdlkades antingen 2 génger dagligen (n = 9)
eller 3 ganger dagligen (n =9). For att studera bakter-
iologi och histologi i livmoder togs endometriebiop-
sier varje vecka under 8 veckor, med start inom en
vecka efter kalvningen. Mjolkprover samlades 2
ganger i veckan och analyserades med avseende pé
progesteroninnehéll tills korna uppvisade normal
aggstockscyklicitet. Samtidigt med biopsierna togs
blodprov for studier av granulocytfunktion (totalantal
och fagocytoskapacitet). Korna var fria frin bakterier
i livmodern senast 6 veckor efter kalning och det
fanns ingen skillnad i bakterieeliminationen eller
bakteriearter mellan de 2 mj6lkningsfrekvens-grup-
pena. Vidare kunde ingen skillnad i livmoderhisto-
logi pavisas. I bdde grupperna hade 8 djur en normal
eller mycket obetydlig leukocytinfiltration vid for-
sOkets slut. Granulocyternas funktion och antal var
lika i de bida grupperna. Aterupptagandet av
aggstockarnas funktion (hoga progesteronvirden)
syntes 45.6 £ 9.3 (medelvirde + SD) dagar efter
kalvingen i gruppen som mjolkades 2 ganger dagli-
gen. Motsvarande siffror for gruppen som mjolkades
3 génger dagligen var 36.6 £ 9.0 dagar. Denna skill-
nad tenderar att vara signifikant (p = 0.05). Slutsatsen
frén forsoket ar att en 6kad mj6lkningsfrekvens fran
2 till 3 ginger dagligen inte paverkar livmoderns
eller dggstockarnas funktioner i en negativ riktning.
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