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Abstract

Vicek Z., E. Kudla¢, Eva Nesnalova and Alena Lanikova:
Fertility of Cows after Dystocias and Complicated Puerperium with Re-
spect to Bacteriological and Mycological Findings in the Genitalia. Acta
vet. Brno, 58, 1989: 245 —260.

Seventy-three cows with the history of laboured calving and complicat-
ed puerperium were observed for persisting pathological conditions in
the genitalia, the incidence of bacteria and micromycetes in the cervical
mucus and for subsequent fertility. Clinical examination at 28 to 32
days after parturition revealed persisting pathological processes, mainly
inflammations, in the genitalia of 75.34 9, incomplete involution of
the uterus in 50.68 9, absence of the sexual cycle in 26.02 9%, and the
incipient syndrome of ovarian cysts in 17.80 %, of the cows. By 55 to
65 days post partum the incidence of pathological processes had sub-
stantially decreased, the most frequently processes then observed being
inflammations (in 34.24 9, of the cows), particularly mucopurulent
endometritis (in 17.80 %, of the cows).

Bacteriological and mycological examination detected, in keeping
with the incidence of pathological processes, a number of pathogenic
species. The most frequently identified bacteria and micromycetes were
Actinomyces pyogenes, Staphylococcus aureus and beta-streptococci, and
Aspergillus fumigatus, Aspergillus flavus, Aspergillus ochraceus and Asper-
gillus parasiticus, respectively. Compared with the means obtained in
the respective herds, the cows yielding pathogenic and potentially
pathogenic micromycetes showed a higher incidence of reproductive
disorders, worse reproduction indices and a higher cullig rate, while
cows yielding pathogenic and potentially pathogenic bacteria also showed
a higher incidence of reproductive disorders and a higher culling rate
but . their reproduction indices, except insemination interval, were
unaffected.

Cattle, parturition, puerperium, bacteria, micromycetes, reproduction

The importance of a non-complicated parturition and puerperi'um for further
fertility and performance of the cow has long been recognized. Much attention has
therefore been paid to the aetiology, therapy and prophylaxis of pathological con-
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ditions impairing involution of the genitalia and delaying the return of cows to the
reproductive process or causing their premature culling. A number of studies are
available concerning puerperal changes and processes underlying the return of the
reproductive organs to a morphological and functional state permitting another
pregnancy (VI€ek 1969; Kudlac¢ and Vicek 1970; Kudlac et al. 1970; Buchholz
and Busch 1977; Garcia 1982; Garcia and Larson 1982), the effects of environ-
mental and internal factors on the course of puerperium, and the possibilities to
control the puerperium and stimulate its early completion (Kudla¢ 1982; VIcek
1982; Vicek and Svobodova 1985; Laktis 1977; Leidl et al. 1983; Bostedt
et al. 1980; a.o.).

Other experiments by the aforementioned and other investigators were conducted
in cows with a pathological course of parturition (Gamcik et al. 1983; Bostedt
et al. 1979; Bostedt 1984; Buchholz et al. 1979; Sobiraj et al. 1987; a.0.) in an
attempt to assess the dynamics of demonstrable alterations in the individual parts
of the genitalia, subsequent reproductive disorders, efficiency of treatment using
various procedures and therapeutic drugs, rate of return of the cows to the repro-
ductive process, culling rate, losses due to puerperal complications, a.o.

The present study was designed as a contribution to a better understanding of
these aspects.

Materials and Methods

The experimental animals were 73 Bohemian Pied cows or their crosses with the
Holstein-Friesian breed with the history of a pathological course of the latest calving
or puerperium, either untreated or therapeutically treated, chosen by systematic
search in herds with comparable management and feeding practices on several
farms of an agricultural enterprise. They were subjected to clinical, bacteriological
and mycological examination 28 to 32 and 55 to 65 d after calving. Clinical exami-
nation (assessment of the general health status and external, vaginal and rectal exa-
mination of the genitalia) was focussed on the determination of the involution degree,
renewal of ovarian activity, oestrus onset, inflammatory processes and other patho-
logical changes, the syndrome of ovarian cysts a.o.

Bacteriological and mycological examination was carried out with routine methods
to detect pathogenic and potentially pathogenic bacteria and micromycetes in the
cervical mucus and to evaluate their incidence with respect to clinical findings and
subsequent fertility.

The animals were permanently observed and eventually evaluated on the basis
of either pregnancy diagnosis or infertility diagnosis and culling. The evaluation
covered basic reproduction indices (conception at first and further inseminations,
insemination interval, service-period, insemination index, rate of return to the repro-
ductive process and culling rate) with respect to gynecological, bacteriological and
mycological findings under consideration of age and season (summer ration vs.
winter ration).

Results and Discussion

The survey of pathological conditions diagnosed in the cows at parturition and
during the puerperium is presented in Table 1. It can be seen that the most frequent
complications were puerperal endometritis and retained placenta found in 54.79 %,
and 53.42 9, of the cows, respectively. Substantially less frequent complications were
laboured parturition, prolapse of the uterus, metritis a.o.



Table 1. Prevailing pathological conditions at parturition and post

partum in the experimental group of cows

Character and incidence % affected % affected cows
(%) of pathological cows in in the population
conditions the sample under study
Laboured of a large calf
or stillbirth 9.58 0.94
Laboured birth or
abortion of twins 9.58 0.94
| Premature calving 6.84 0.67

Late abortion 4.10 0.40
Prolapse of the uterus 5.47 0.53
Retained placenta 53.42 5.24
Puerperal endometritis 54.79 5.37
Metritis, perimetritis, . ]
parametritis 4.10 0.40
n 73 744
Age & 5.51 not examined
No. parturitions & 3.75 not examined

Table 2. Incidence and character of pathological changes in the genitalia diagnosed on external,

vaginal and rectal examination of the cows 1 and 2 months post partum

Examination 1 month Examination 2 months
post partum ~ post partum

No. % No. %
Cows in the experiment 73 - -4 - 100 71 97.26
Cows culled — — 2 2.73
No pathological findings 18 24.65 33 45.20
Cervicitis - 2 2.73 2 2.73
First-degree endometritis 1 1.36 — —
Second-degree endometritis 26 35.61 13 17.80
Third-degree endometritis 4 5.47 2 2.73
Endometritis + metritis 3 4.10 2 2.73
Residues (adhesions a.o0.) followig
metritis, perimetritis or parametritis [ 8.21 ) 6 8.21
Total No. and % cows with
inflammatory changes in the genitalia 42 57.53 25 34.24
Cows with the incipient and later .
confirmed syndrome of ovarian cysts 13 17.80 13 17.80
Total No. and % cows with !
pathological findings in the genitalia 55 75.34 38 52.05
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Table 3. Involution of the uterus and ovarian activity in cows of the experimental group
on examination 1 month post partum

|
| Uterine involution Ovarian activity

No. % P

mcipient
cows cows
completed | protracted | restored S{n:;':r?; re ;:g:, ed
cysts
73 36 37 41 13 19
100 49.31 50.68 56.16 17.80 26.02

Table 4. Bacterial contamination of the cervical mucus 1 and 2 months post partum in cows with
the complicated course of parturition or puerperium

Degree of bacterial contamination (No. /%)
Total
§ I o I positive
One month 36 19 11 7 37
after parturition
49.31 26.02 15.06 9.58 50.68
Two months 42 12 10 2 24
after parturition
63.63 18.18 15.15 3.03 36.36

S = bacteriologically negative samples

1 = solitary colonies (up to 6 colonies)

II = medium contamination (up to 20 colonies)
III = more than 20 colonies

Table 2 shows the survey of residual pathological states detected in the genitalia
one and two months after parturition. The reduced incidence of positive findings
2 months post partum as compared to those observed 1 month after calving indicates
a tendency to healing and restoration to normal. Whereas the examination at 28 to
32 d after calving detected pathological changes in the genitalia in 75.34 9, of the
cows, that conducted at 55 to 65 d post partum revealed persistent pathological
changes in 52.05 9%, of the animals. Two cows (2.73 %,) had been culled by this time.
This implies that 17 (23.28 9,) cows were cured. The persisting pathological conditions
were mainly inflammatory processes (found in 34.24 9, of the cows), particularly
mucopurulent endometritis (in 17.80 %, of the cows). Thirteen animals (17.80 %)
showed the incipient syndrome of ovarian cysts which was then confirmed by further
examinations.

Involution of the uterus was clinically completed by about 30 d after calving in
36 (49.31 9,) cows and protracted in 37 (50.68 %,) animals. The ovarian cycle was
restored in 41 (56.16 9,), no signs of ovarian activity were observed in 19 (26.02 %)
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and the incipient syndrome of ovarian cysts was found in 13 (17.80 9,) cows (Table
3). From these findings it appears that in most cows with a complicated course or
parturition and puerperium the involution of the uterus and, occasionally, also the
renewal of the sexual cycle are delayed, in consequence of which the insemination
interval and the service-period are prolonged.

The results of bacteriological examination confirmed in keeping with our previous
findings and those reported by other investigators (De Bois 1961; Lloyd et al.
1968; Vicek 1969, 1983; Vicek and Svobodova 1985) a substantial decrease in
the content of both pathogenic and potentially pathogenic bacterial species in the
cervical mucus during the period under study. In cows with the renewed sexual cycle
only very low bacterial counts were found. It can be seen in Table 4 that although
the bacteriological examination of the cervical mucous samples colleced 28 to 32 d
after calving yielded positive results in 37 (50.68 9,) cows, large bacterial counts
were found only in 7 (9.58 9,) animals. In most cows the isolation attempts yielded
only solitary bacterial colonies (in 19 cows, i.e. in 26.02 9, of the animals) or negative
results (in 36 cows, i.e. in 49.31 9, of the animals).

On examination at 55 to 66 d post partum positive findings were even less nume-
rous, being found in 24 (36.36 9,) cows. Major bacterial contamination of the cervical

Table 5. Survey and involvement_ of pathogenic, potentially pathogenic and saprophytic bacteria
isolated from the cervical mucus of cows with the complicated course of parturition or
puerperium 1 and 2 months pest partum

1 month 2 months Total
post partum post partum incidence
Species :
No. % No. % No. %
Actinomyces pyogenes (+-++) 6 8.21 5 7.57 11 7.91
Staphylococcus aureus (++4-+) 2 2.73 — 2 1.43
Staphylococcus epidermidis (4 +) 1 1.36 —_ —_ 1 0.71
Escherichia coli (+-+) 6 8.21 1 1.51 7 503 !
Pseudomonas aeruginosa (4 +) 1 1.36 3 4.54 4 2.87
Proteus vulgaris (4) — -— 1 1.51 1 0.71
Bacillus cereus (4-) 2 2.73 1 1.51 3 2.15
Bacillus subtilis 1 1.36 — — 1 0.71
Bacillus sp. 12 16.43 8 12.12 20 14.38
Alpha streptococci 8 10.95 4 6.06 12 8.63
Beta streptococci (4 +) 2 2.73 1 1.51 3 2.15
Gamma streptococci 1 1.36 1 1.51 2 1.43
Micrococcus sp. 3 4.10 3 4.54 6 4.31
Samples yielding pathogenic
bacterial species (44 4) 8 10.95 5 7.57 13 9.35
Samples yielding potentially
pathogenic bacterial species
++, +) 9 12.32 5 7.57 14 10.07
Samples yielding saprophytic
bacterial species (—) 20 27.39 14 21.21 34 24.46
Total No. and % bacteriologically '
positive samples 37 50.68 24 36.36 61 43.88

-+ -+ pathogenic species
4+, + potentially pathogenic species
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mucus was found in only 2 (3.03 %) cows, negative findings were recorded in 42
(63.63 %) cows and solitary colonies were found in 12 (18.18 9,) cows. The number
of findings showing medium contamination was approximately the same as before.

The survey of the isolated pathogenic and potentially pathogenic bacterial species
is presented in Table 5. Of the species that may either produce pathological changes
in the genitalia or be involved in their development, our isolation attempts yielded
mainly Actinomyces pyogenes (»Corynebacterium pyogenes«) and Staphylococcus
aureus which are involved particularly in the aetiology of suppurative processes.
Potentially pathogenic bacteria isolated by us included Staphylococcus epidermidis,
Escherichia coli, Pseudomonas aeruginosa and beta-streptococci.

Table 5 also shows the proportions of cows yielding pathogenic, potentially patho-
genic and saprophytic bacteria 1 and 2 months after parturition. The finding of
fewer pathogenic and potentially pathogenic species in the samples collected 55 to
65 d post partum is in keeping with the trend to amelioration of the health status,
renewal of the sexual cycle and with the reduced total bacterial content of the ge-
nitalia.

Similar results were obtained upon mycological examination which yielded a rela-
tively broad spectrum of micromycetes in the cervical mucus of cows with a compli-
cated course of parturition and peurperium. Their survey, together with the incidence
of the individual pathogenic, potentially pathogenic and saprophytic species is
shown in Table 6. The pathogenic species were represented mainly by Aspergillus
spp. (Aspergillus fumigatus, Aspergillus flavus, Aspergillus ochraceus, Aspergillus
parasiticus) and the potentially pathogenic species, by Aspergillus fischeri, Aspergillus
ustus, Aspergillus restrictus, Penicillium rubrum, Paecilomyces variotii, Scopulariopsis
brevicaulis, Acremonium strictum and Geotrichum candidum (according to Mayer
and Leistner: Mycotoxins, Environmental Health Criteria. 11. WHO Geneva
1979).

The incidence of pathogenic, potentially pathogenic and saprophytic micromycetes
in the cervical mucus of cows with a complicated course of parturition and puerpe-
rium at 1 and 2 months post partum is shown in Table 7. Comparison with the results
of bacteriological examination shows that the total incidence of micromycetes also
decreased, but the proportion of persisting pathogenic and potentially pathogenic
species remained higher.

The subsequent fertility of cows with the findings of pathogenic and potentially
pathogenic bacteria and micromycetes is shown in Table 8. The proportion of cows
that failed to conceive and were culled was 6.5 %, higher among those yielding
pathogenic and potentially pathogenic bacteria than in the animals yielding saprophy-
tic bacteria or negative findings (44.00 %, vs. 37.50 9%,). Similarly, in cows yielding
pathogenic and potentially pathogenic micromycetes the proportion of those that
failed to conceive and were culled was 8.2 9%, higher than in the animals yielding
saprophytic species or negative findings (45.45 9, vs. 37.25 %,). Evaluation of the
insemination interval, service-period and insemination index in cows that yielded
pathogenic and potentially pathogenic micromycetes and conceived showed a sub-
stantial increase of all these values and delayed conception. That micromycetes may
exert negative effects on reproduction in cattle was also pointed out by Rob and
Toman (1970), FejeS (1972) and Krpatova (1974). Our results obtained along
this line in cows yielding pathogenic and potentially pathogenic bacteria are, except
a prolonged insemination interval, not convincing (Table 8). However, our results
were necessarily affected by the fact, demonstrated by our previous and current
research, that pathological processes and infections of the genitalia are more frequent
in younger cows which, on the other hand, respond better to therapy and show
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Table 8. Reproduction indices and culling of cows with positive and negative bacteriological and
mycological findings

No. % No. % Insemina- Service- s
° ° tion interval]  -period Insg;rggatlon
culled conceived (days) (days) 1ndex
Cows yielding
pathogenic bacteria 513846 | 8 |61.53 73.00 85.50 1.25
Cows yielding potentially
pathogenic bacteria 6 |5000| 6 |50.00 69.00 98.33 2.00

Cows yielding pathogenic
and potentially pathogenic
bacteria. Total 11 | 44.00 | 14 | 56.00 71.28 91.00 1.57

Cows yielding
saprophytic bacteria and

negative findings 18 [ 37.50 | 30 | 62.50 67.96 99.70 1.83
Cows yielding

pathogenic micromycetes 3 13333| 6| 66.66 75.83 121.66 2.33
Cows yielding potentially

pathogenic micromycetes 715384 6 |46.15 68.33 104.00 1.83

Cows yielding pathogenic
and potentially pathogenic
micromycetes. Total 10 | 4545 | 12 | 54.54 72.08 112.83 2.08

Cows yielding saprophytic
and nonidentified micro-

mycetes and negative :
findings 19 | 37.25| 32 | 62.74 67.87 90.96 1.62

Table 9. Incidence of pathogenic and potentially pathogenic bacteria and micromycetes in the
cervical mucus of cows with the complicated course of parturition and puerperium with
respect to age (No./ %)

Incidence of bacteria Incidence of micromycetes
No. pathogenic | potentially pathogenic [pathogenic | potentially pathogenic

++- ++ + +++ ++ +
Cows with 9 6 0 6 3 2
1—3 39
calvings 23.07 15.38 15.38 7.69 5.12
Cows with 4 5 2 3 4 4
4 and more 34
calvings 11.76 14.70 5.88 8.82 11.76 11.76
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a better tendency to healing and renewed fertility than older animals (see Tables 9
and 12). Moreover, the results may have also been affected by the approach of the
herdsman who is interested in systematic and intensive therapy particularly in younger
cows with prospective higher performance and sometimes culls older animals without
awaiting therapeutic results. The present findings confirm the fact that microbes do
not exert a decisive effect on bovine health and reproduction but play a role in the
interaction with other environmental effects and additional factors.

Comparison of the findings of bacteria and micromycetes in the cervical mucus
of cows of various age categories (Table 9) showed a higher incidence of pathogens
in younger cows with 1 to 3 calvings. However, the evidence from Table 12 comparing
the reproduction indices and culling in cows of various ages also shows a better
tendency to recovery and renewed fertilty in younger cows. Of I- to 1lI-parous
cows, 41.02 9%, conceived at first insemination, altogether 74.35 %, conceived at
first or subsequent inseminations and 25.64 %, failed to conceive and were culled.
Of cows with the history of 4 or more calvings, only 23.52 9, conceived at first in-
semination, altogether 44.11 %, conceived at first or subsequent inseminations and
55.88 9, failed to conceive and were culled.

Table 10 shows the incidence of bacteria and micromycetes in the cervical mucus
of cows with a complicated course of parturition and puerperium in relation to
feeding (winter ration vs. summer ration). The findings of pathogenic and potentially
pathogenic bacteria prevailed in winter and spring (in 45.64 9%, vs. 18.50 %, cows)
in keeping with the expected reduced resistance and higher occurrence of pathological
conditions during these seasons. The incidence of pathogenic and potentially patho-
genic micromycetes was higher in summer (in 33.33 9, vs. 28.24 %, cows). Environ-
mental conditions favouring the multiplication of micromycetes and thereby also
their penetration into the genitalia may occur both in winter and in summer. In
winter the underlying causes are to be seen in insufficient ventilation of wet and warm
barns, in inadequate storage of wet feed, etc. Similar conditions arise also in summer
in consequence of rainy weather and mowburnt feed. Air-drying of mouldy feed in
hot summer days then produces conditions favouring the spread of micromycetes
in a dusty environment.

From Table 11 it can be seen that the incidence of cases with a complicated course
of parturition and puerperium was higher in winter and spring, but the conception
rate was lower and the culling rate was higher in summer. This fact may have also
affected the evaluation and confirms our previous findings that in summer the sac-
charide-protein ratio of the ration is often less adequate and subclinical metabolic
disorders exerting negative effects on fertility are more frequent.

Adbverse effects of a complicated course of parturition and puerperium on sub-
sequent fertility of the cows can be seen in Table 13. Of the affected cows, 29 (39.72 %))
failed to conceive and were culled, a total of 44 (60.27 %,) cows conceived, but the
proportion of those conceiving at first insemination was only 32.87 %,. The insemi-
nation interval was substantially prolonged and the service-period was longer than
normal. A substantial impairment of all the reproduction indices becomes apparent
on comparison with the mean values obtained on the individual farms of the agri-
cultural enterprise under study.
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Plodnost krav po dystokiich a komplikovaném puerperiu se zfetelem
k bakteriologickému a mykologickému nilezu v pohlavnich organech

U 73 krav po tézZkych porodech a komplikovaném puerperiu se zjisfoval vyskyt
pretrvavajicich chorobnych stavii na pohlavnich organech, bakterii a mikromyceti
v cervikdlnim hlenu a jejich vztah k dalii plodnosti. Za 28 —32 dnu po porodu jesté
u 75,34 9, krav pfetrvivaly na pohlavnim tstroji chorobné procesy - zejména za-
néty, u 50,68 9, nebyla klinicky ukoncCena involuce délohy, u 26,02 9, se neobnovil
pohlavni cyklus a u 17,80 9, se vytvafel syndrom ovaridlnich cyst. Za 55—65 dnu
po porodu se vyskyt chorobnych procesti podstatn€ sniZil. Pfetrvavaly zejména za-
néty (u 34,24 9, krav), nejcastéji mukopurulentni endometritis (u 17,80 9, krav).

Bakteriologickym a mykologickym vySetfenim byla v souladu s incidenci cho-
robnych procest identifikovana fada patogennich druhi, z bakterii nejcastéji Acti-
nomyces pyogenes, Staphylococcus aureus a beta-streptokoky, z mikromycetii 4sper-
gillus fumigatus, Aspergillus flavus, Aspergillus ochraceus a Aspergillus parasiticus.
U krav s nalezem patogennich a pfileZitostné patogennich mikromyceti se Castéji
vyskytovaly poruchy plodnosti, zhorSily se vSechny reprodukéni ukazatele a byla
vétSi brakace. U krav s ndlezem patogennich a pfileZitostné patogennich bakterii
byl rovnéZ castéjsi vyskyt poruch plodnosti a brakovani, avSak aZ na interval se
reprodukéni ukazatele nezhorsily.

YpoBeHp penpoOAYKIMM KOPOB HOC/IE OCA0KHEHHOr0 oTeja
11 OCIOKHEHHOr0 NOCJIEePOAOBOro mnepmona C y4erom 63!(‘1‘8})"0)‘[0!‘"‘!0“(0!‘0
M MMKOJIOTMYECKOro aHanu30B B NOJIOBRIX OpraHax

Y 73 KOpOB MOCHE TSKETOTO OTela M OCIOKHEHHOI'O IOCIEePOLOBOTO IE-
puona BBHIABIIM HANMYME CYLIECTBYIOUIME 3a00sieBaHM IIOJIOBBIX OPTAHOB,
faxkrepuit ¥ MUKPOMMLIIETOB B CIAM3M LIEHMKM ¥ YCTAHABIMBAIM MX OTHOIIE-
HUE€ K JaNbHENmen mioaosurocty. Yepe3 28—32 CyTOK TOCiHe POXOB elle
y 75,34 % xopoB BcTpewanuch GOJNIE3HEHHbIE TIPOLECCHl B MOJOBHIX OPraHax,
B 0cOGeHHOCTH BoCmaneHus — 50,68 % — KiuHMUecKM He3aBepIICHHAS WH-
BOJIOIMA MaTKu — 26,02 % xopos me HabIOHaNIoCch BO3OGHOBIEHME TOJO-
BOrO 1uKira u y 17,80 % — oGpasopajncs CuHApPOM KuCT svuHuKa. Yepes
55—65 CyTOK TOCie OTela Hauuuue OONE3HEHHBIX IIPOLECCOB CYIIECTBEHHO
MOHM3MIOCH: ViMenn Mecto B ocoGeHHOocTM Bocmanenus (v 34,24 % wopos),
yallle BCETo CIU3YUCTO-THOMHbIE BOCIANIEHUS 3HA0oMeTpus (y 17,80 % xopos).

BaKkTepMoIOrMYeoKuM ¥ MMKOJOTMUECKMM MCCASLOBAHUSIMY C yueToM Oo-
JIE3HEHHBIX [IPOIIEOCOB ONPERECIMIN PSI MATOTEeHHBIX BUAOB; U3 GakTepuit ua-
e Bcero Actinomyces pyogenes, Staphylococcus aureus um OeTa-cTpenTo-
KOKKM, u3 MuKpomuietoB — Aspergillus fumigatus, Aspergillus flavus,
Aspergillus ochraceus n Aspergillus parasiticus. ¥ xopos ¢ anamm3aoMm ma-
TOTEHHBIX U CIYyYaMHO NMATOTEHHBIX MUKDOMMIETOB Yall[€ BCETO BCTPEUAMCH
HApYLWIEHUS IUIOJOBUTOCTU, HACTYIIANO YXYAILIEHUE BCEX TIOKa3aTelejy PEIpo-
OyRiuy ¢ 60see CyIecTBeHHOM OpaKoBKOM. Y KOPOB C MATOTCHHBIMM M CIY-
yanHo ITaTOTeHHbIMM OGaxTepyuamy HAOGIIONAINCh TAKKE UACThle HAPYIIEHUS
IIIOJOBUTOCTY ¥ BHIOPAKOBKA, ONHAKO, 32 MCKIIOUEHMEM MHTEpBAJa, NMOKa3a-
TEJIM PENPOAYKIUM HE YXYAILIAINCH. '
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