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Abstract
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To ascertain serum progesterone concentrations in cows (Bohemian Pied X Hol-
stein-Friesian) under standard husbandry practices clinical observations were made
and blood samples from v. jugularis were taken in five-day intervals within 45 days
after parturition, and a post-mortem macroscopic examination of reproductive or-
gans of a selected group of cows were carried out within 35 days post partum. We
clinically demonstrated the closing of the orificii cervicis internum and externum by
day 15—20 and day 30 post partum, respectively. The uterus continuously retracted
into the pelvis within 20 days post partum and its wall regained characteristics of
a nongravid uterus by day 10. Ovaries were palpable from day 5—10 post partum and
from day 35 usually exhibited a typical finding of a sexual cycle. Macroscopic exa-
mination showed that the uterus was reducing its size markedly until day 10, and less
markedly until day 20— 25 post partum. Its mass decreased from 10 4- 1.6 on the day
of parturition to 2.340.9 kg on day 10 and to 0.9 &+ 0.0 on day 20 post partum.
The average mass of ovaries contralateral to the previously pregnant uterine horn
gradually grew from 3.7 4 0.91 g on day 10 post partum to 6.8 + 3.06 g on day 20,
when it was heavier than ipsilateral ovaries (6.3 4 2.92 g). The number of ovarian
follicles 1 to 3 mm in size grew markedly between day 5 and 15 post partum. From day
5 post partum, ovaries exhibited increased numbers of follicles exceeding 3 mm in
size. Slightly increased serum progesterone concentrations (0.6 — 1.0 ng/ml) were
found most frequently on days 20 and 25 post partum. Later, the number of cows with
a concentration of 1.1 or more increased gradually.

Post-partum period, uterus, ovaries, follicles, serum progesterone, cow

An early completion of post-partum structural and functional changes of reproductive organs
in cows together with the onset of a cyclic ovarian activity is of paramount importance for achie-
ving a continuous intensive reproduction in cattle. The opinions on when uterine involution in
cows is completed are far from unanimous, the periods mentioned ranging between 16 and 60 days
post partum (Rasbech 1950; Sipilov 1958, Schultz and Grunert 1959; Gier and Marion
1968; Morrow et al. 1969; Studer and Morrow 1981; Hafez 1987; Kudl4& and Eleéko
1987; Arthur et al. 1989) Besides a large number of endogenous and exogenous factors influen-
cing the involution, the differences also result from the fact that different criteria and more or less
accurate indices are used. For similar reasons, the data on the onset of the cyclic ovarian activity
exhibit considerable variations. Simultaneous growth, atresia and luteinization of follicles in the
post-partum period leads, by a mechanism which has not yet been quite elucidated, to the selec-
tion of a dominant preovulatory follicle, ovulation and the appearance of the first cyclic corpus
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luteum. The first maturation wave of ovarian follicles around day 15 post partum does not fre-
quently culminate in ovulation: the follicles are subject to atresia or luteinization with subsequent
regression.. For this reason, some cows may exhibit symptoms of oestrus, but without subsequent
ovulation. Much more frequently, however, first post-partum ovulations are not accompanied by
the characteristic external symptoms of oestrus. Continuous monitoring using a video camera
showed that only 50 % of cows exhibited symptoms of oestrus at the first ovulation, while at the
second and the third ovulation it was 94 9%, and 100 % of cows, respectively. The number of cows
in oestrus detected by the farmer in the 1st, 2nd and 3rd oestrus was 16 %, 43 % and 53 %, res-
pectively (King et al. 1976). The data on the first post-partum ovulation range between 14 and
65 days post partum and the first post-partum oestrus occurs on days 25 to 85 post partum (Kudl4¢
1964; Marion and Gier 1968; Marrow et al. 1969; Wagner and Hansel 1969; Kudla¢ and
Viéek 1970; Moller 1970; Thatcher and Wilcox 1973; Britt et al. 1974; Whitemore et al.
1974; Kesler et al. 1979; Studer and Morrow 1981; Garcia and Larsson 1982; Studencov
et al. 1986; Hafez 1987; Kudl4¢& and Eledko 1987; Arthur 1989).

Although the basic data on clinical and macroscopic changes on the genital tract of cows in the
post-partum period are well-known, the information on a detailed study of the dynamics of these
changes in literature is insufficient. And because these issues constitute a considerable part of the
veterinarian’s work, we believe that it is essential that our knowledge on the course of these chan-
ges be extended and presented for general discussion in the literature. It is the only way how
the results of clinical examinations loaded with subjective errors on the part of the researchers can
be made more objective, and relatively accurate parameters for these investigations can be set up.
Our paper presents a detailed analysis of clinical and macroscoplc changes on the reproductive
tract of cows within 45 days post partum and results of a monitoring of serum progesterone con-
centrations.

Materials and Methods

In the course, of investigations carried out in a large-scale cattle production unit, clinical exami-
nations were made and blood samples from v. jugularis were taken to ascertain serum progesterone
concentrations in five-day intervals from parturition to day 45 post partum in a group of 200 random-
ly selected pluriparous cows, crossbreds of Bohemian Pied and Holstein-Friesian cattle, divided
into groups of 20. The cows were housed in standard 2—4 row barns with stanchions, their feed
consisted mainly of green lucerne and maize silage, lucerne hay and fermented straw in winter.
Calves were placed in boxes and were released for suckling in the first two to three weeks after
birth. In the period of investigations, the average yield of the herd was about 4 450 1 per dairy cow.

The experimental part of our work was carried out at the Department of Farm Animal Repro-
duction of the University of Veterinary Science in Brno. The experimental group consisted of
24 pluriparous cows of the same breed, housed together with their calves and fed hay and concen-
trate. Following a clinical examination and blood sampling, groups of three cows each were slaugh-
tered at five day intervals from parturition to day 35 post partum. Macroscopic examination of
their reproductive tract was performed immediately.

No animal included in the experiment exihibited any clinical symptoms of impaired health
after physiological parturition. Adspection of the vaginal wall and vaginal secretion was made per
vaginam, and adspection and palpation was used to ascertain the positioning of the portio vaginalis
uteri and the degree of the extension of the cervix uteri. Rectal palpation was used to ascertain the
positioning of the uterus, the width of its individual parts (in about a third of the section examined), '
the properties of its wall, its content if any, and the positioning, size and surface changes of ovaires.
Owing to the fact that all of these examinations were made by one, person only, their results are
loaded with the same subjective error. The approximate dimensions ascertained by palpation
were expressed in metric units and to take the measurements, the worker used the palm of his hand
(10 cm wide) and fingers (2 cm wide). In ascertaining the dimensions of ovaries by palpation, we
used the frequent comparison to a small, medium or large plum (3Xx2x2cm, 3.5x2.5%X2cm
and 4x3x2.5 cm respectively). In macroscopic examination of the genital tract of slaughtered
cows in the post-partum period, we focused on the width of individual sections of the uterus lying
on a plate (in a third of its length), the length and dimensions of ovaries, we assessed ovarial structu-
res and weighed the uterus and the ovaries. Serum progesterone concentrations were determined
by means of a RIA method after Pichova (1977). As a part of the macroscopic examination, a sta-
tistical evaluation of uterine dimensions was performed by means of the Student’s t-test between
a group of cows on the day of parturition and at a given interval after parturition.
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Results

a) Clinical Examinations (Per Vaginam)

On the parturition day, the portio vaginalis uteri was clearly displaced ventrally
or ventrolaterally in the direction of the previously pregnant uterine horn. The
ventral displacement was reduced on day 5 and on day 10 appeared only rarely. *
From day 15 on, it was positioned centrally.

After parturition, the orificium cervicis externum was gradually closing until
day 25—30 post partum. It was 8 —12 cm wide on the parturition day, 4—6 cm
on day 5, 2—5 cm on day 10 and 1—4 cm on day 15 and 20. On days 25 and 30,
the orificium cervicis externum was only slightly open (1 to 3 cm), mostly im-
passable for a finger, or completely closed.

The size of the orificium cervicis internum gradually narrowed from 6—8 cm
on the parturition day to 2—4 cm on day 5 and 1—3 cm on day 10, when it was
often impassable for a finger. On day 15 it was still open (1—3 cm) in a few cases
only and from day 20 it was completely closed in all animals.

Hyperaemia of the vaginal wall with small lacerations in the vicinity of the por-
tio vaginalis uteri was gradually decreasing from the parturition day to day 25 post
partum. On the parturition day, vaginal discharge was blood-tinged but in the
course of the next 15 days, the blood content gradually decreased and the secre-
tion began to resemble while mucus.

b) Clinical Examination (Per Rectum)

On the parturition day, we found the cervix uteri in the abdominal cavity before
the cranial end of the pelvic floor, the corpus and horns reached cranioventrally
deep into the abdominal cavity, and palpation per rectum failed to determine
their extent. On day 5, the cervix uteri was above the cranial end of the pelvic floor,
the corpus was palpated in the abdominal cavity and the uterine horns, placed
far in the cranioventral direction, were usually unidentifiable from the cranial
side. The previously nonpregnant horn was identifiable in some cases, while both
uterine horns only exceptionally. On day 10, the cervix uteri and corpus were pla-
ced in a similar position, uterine horns were closer to the pelvic cavity, partially
twisted in a ventrolaterocaudal direction or extended cranioventrally deeper in
the abdominal cavity. The previously pregnant horn was frequently unidentifiable
from the cranial side, the other horn was shorter and usually identifiable. On day
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Fig. 2. Average numbers of the various ipsilateral ovanan follicles related to post partum in-
terval in cows

15, we ascertained the cervix uteri above the cranial half of the pelvic floor, the
corpus above its cranial extreme, the horns were identifiable and turned ventro-
laterocaudally to various extent, partially or completely extending over the pelvis
to the abdominal cavity, or extending deeper in the cranioventral direction.
Fom day 20 after parturitioa, we did not find any substantial changes in the posi-
tion of individual section of the uterus. The cervix uteri was palpated above the
middle section of the pelvic floor, the corpus above its cranial section, with the
horns twisted to a various degree in the ventrolaterocaudal direction and exten-
ding partially or completely over the pelvis into the abdominal cavity. Until day
35 post partum the previously pregnant uterine horns were usually longer, exten-
ding deeper into the abdominal cavity.

The width of individual parts of the uterus on the parturition day was measu-
red at the cervix uteri and corpus, the previously pregnant horn and the nonpreg-
nant horn, the results being 15—20 cm, 20—30 cm and 10—15 cm respectively.
The width of the cervix uteri was gradually reduced to 6—10 cm in the experi-
mental part of our study and to 8—12 cm in the field part of our study on day 5,
6—10cm on day 10, 5—8 cm on day 15 and 4—6 cm on day 20. From that time on,
the values remained unchanged. Very similar values were also found in the corpus
uteri. The previously gravid uterine horn was 10—15 cm wide on day 5, 6—8 and
6—10 cm wide on day 10 in the experimental and field part of the study respecti~
vely, 4—6 cm on day 15, 3—5 and 4—6 cm on days 20—30 in the experimental
and field parts of the study respectively, and 3—5 cm from day 35 post partum.
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Fig. 3. Average numbers of the various contralateral ovarian follicles related to post partum
interval in cows

Fig. 2, 3.
@ 1—3 mm & 4—6 mm 2 7—10 mm 2 11< mm
[ [ ) A———A [ R o @ o

In the previously nonpregnant horn, we measured 6—8 cm on day 5, 4—6 and
4—8 cm on day 10 in the experimental and field part of the study respectively,
3—5 cm on day 15, and 2—4 and 3—5 cm in the experimental and field part of
the study respectively from day 20. From day 35, the values in the latter also drop-
ped to 2—4 cm. From day 35 post partum we did not find any marked asymmetry
between uterine horns reflecting the lateral character of the previous pregnancy.

On the parturition day, the uterine wall was roughened, non-elastic, with marked
longitudinal grooves. Caruncles and fluid content were more or less clearly pal-
pable through the wall. From day 5, the uterine wall was gradually getting a softer
and more elastic character with less marked longitudinal grooves. From day 10,
the surface of the uterine wall was smooth or with small longitudinal grooves only,
soft to tough elastic, slightly, medium or strongly tonified without and content
or caruncles palpable in the uterine cavity.

Ovaries became gradually palpable from day 5 post partum. We were usually
able to first palpate the ovary contralateral to the previously pregnant uterine
horn, on rare occasions both ovaries deep cranioventrally in the abdominal cavity
below the level of the pelvic floor. On day 15, both ovaries were easily accessible
at the level of the pelvic floor in the abdominal cavity near the cranial end of the
pelvic floor. From day 20, the situation was similar to that of the uterus and no
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further substantial changes in the position of the ovaries were ascertained. The
ovaries were found in the pelvic or abdominal cavity near the cranial end of the
pelvic floor at the level of the floor or above it.

The size of the ovaries was in the range of 2—4.5cmx1—3.5cmx1—3 cm.
In the case that both ovaries were palpable on day 5 post partum, the ovaries
ipsilateral to the previously pregnant uterine horn were bigger than the contrala-
teral ones. On day 10, the size of ovaries was the same, while on days 15 and 20 the
contralateral ones were bigger. From day 25 post partum the size of the ovaries
became the same again and from days 35—40, bigger ovaries were usually found
on the right side. The regressing gravid corpora lutea were palpated on ipsilateral
ovaries nutil day 10—20 post partum. Besides, one or more follicles, about 0.5 cm
in diameter, were irregularly detected, from day 15 also follicles measuring 1 to
1.5 cm in diameter. From day 25, we detected a gradually increasing incidence of
- corpora lutea on ipsilateral ovaries. On contralateral ovaries, we found one or more
follicles about 0.5 cm in diameter on day 5 post partum, and follicles about 1 cm
in diameter were often detected from day 10. Besides varied follicular population,
we found small atypical luteal structures or clearly detectable corpora lutea. From
day 25, corpora lutea were frequently found in contralateral ovaries. From day
35, both ovaries usually presented a finding typical for a sexual cycle.

c) Macroscopic Examination of the Reproductive Tract of Slaughtered Cows

in the Post-Partum Period

The mean values of the width of individual sections of the uterus got gradually
smaller from parturition to day 15—20 post partum, when they became practically
constant (Table 1). The most marked shortening of individual sections of the uterus
took place from the parturition to day 10— 15 after parturition (Table 2). The mean
weight of the uterus was decreasing markedly until day 10 post partum, less mar-
kedly until day 20, when it levelled off (Fig. 1). The mean size of the ovaries
was in the range of 3—4.5 cmX2—3 cm X 1—2.5 cm. Until day 10 post partum,
the size of ipsilateral ovaries was slightly bigger but from day 15, the size of ova-
ries became equal and from days 30 and 35 the size of the ovaries contralateral to
the previously pregnant uterine horn was bigger. Besides the remains of old cor-
pora lutea, we were able to demonstrate gradually regressing gravid corpora lutea
up to day 25 post partum on ipsilateral ovaries. When evaluating various follicular
populations, we grouped them according to the following four classes by diameter:
1—3 mm, 4—6 mm, 7—10 mm, 11 mm and more. The number of small follicles
increased markedly on days 5—15 post partum and then dropped again. Follicles
belonging to the Class 2 by size were found from day 5 post partum and their
number on contralateral ovaries was markedly higher. The numbers got the same
from day 15, although at a generally lower level. Class 3 follicles were found irre-
gularly on ovaries frmo day 10 and Class 4 follicles with diameters of 11 mm and
more from day 15 post partum. Class 3 and 4 follicles were found more frequently
on contralateral ovaries (Fig. 2 and 3).

From day 10 post partum, the mean weight of contralateral ovaries gradually
increased and from day 20, it was higher than that of ipsilateral ovaries (Fig. 4).

d) Endocrinological Examination

Mean serum progesterone concentrations decreased from 1.5 4 1.85 and
0.8 -+ 0.56 ng/ml on the parturition day to 0.4 4 0.30 and 0.5 + 0.38 ng/ml on
day 5 post partum in the experimental and field part of our study respectively,
remained on the same level until day 15 and then grew slightly to attain the maxi-
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Fig. 4. Average mass of the bovine ovaries related to post partum interval

mum levels on days 30—40 (3.1 +5.08 and 3.7 4 2.67 ng/ml respectively). Accor-
ding to serum progesterone concentrations, we divided the cows into four groups,
1.e. with no incretion activity of luteal structures of the ovaries (0.00—0.05 ng/ml
serum progesterone), with sporadic activity (0.6—1.0 ng/ml), slight activity (1.1 to
2.0 ng/ml) and strong activity (2.1 ng/ml and over). The largest number of cows
with sporadic activity was found on days 20 and 25 post partum. Then there was an
increase in the number of cows with a slight or strong activity of steroidogenesis
of ovarial luteal structures.

Discussion

Our finding that distinct involutional changes on the uterus in cows are
~ completed by day 20 after parturition differs slightly from conclusions reached by

Gier and Marion (1968), Morrow et al. (1969) and Kudld¢ and Vicek
(1970), who mention day 25 post partum. In agreement with the above authors,
we were able to demonstrate that both uterine horns can be identified by palpa-
tion per rectum from days 10—15 post partum. In agreement with Tennant
et al. (1967), we found that from day 30 the width of the previously pregnant
uterine horn was the same as the cervix uteri, and smaller from day 35 post
partum. Our results also confirm conclusions of Arthur et al. (1989) that the
width and length of the previously pregnant uterine horn in cows (25—30 cm
and 70—80 cm at the time of parturition respectively) are halved on days 5 and
15 respectively. Withing 30 and 35 days post partum, we regularly demonstrated
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an asymmetry of uterine horns, with the previously pregnant uterine horn on
average 1 cm wider than the other uterine horn. These data are in agreement
with the findings of Wagner and Hansel (1969). The maximum width of ute-
rine horns on day 30 post partum for physiological involution in a similar breed
of cows reported by Morrow (1981) was 4 cm. In our study, a comparable result
was obtained in a macroscopic examination during autopsy. In the clinical part,
however, the maximum width that we found on that day was 5 cm, and 4 cm
width was not ascertained before day 40 post partum. The width of the cervix
uteri immediately after parturition (15—20 cm) is similar to the value published
by Arthur et al. (1989). In our study, however, its involution was much faster.
Compared to the width of 9—10 cm on day 10 and 7—8 cm on day 30, our va-
lues were 5—8 cm and 4—6 cm, which corresponds to values ascertained by
Studer and Morrow (1981). Our data on the closing of the orificium cervicis
externum et internum (days 15—20 and 30, respectively) are in agreement with
the findings of the above authors. Slightly faster uterine involution in the experi-
mental part of our study was probably caused by the cattle breed used (also
crossbreds with Black Pied Lowland breed) and the method of housing (conti-
nuous presence of calves with their dams and suckling).

Wagner and Hansel (1969) ascertained that on day 7 after parturition the
mean mass of the ovaries ipsilateral and contralateral to the previously pregnant
uterine horn was 7.07 gand 3.88 g, respectively. We found similar values on days
5 (7.5g and 5.0 g) and 10 (5.5 g and 3.7 g). According to Garcia (1982), the
weight ratio between the ipsi- and contralateral ovaries changes on day 30, in
our work the ratio changed already from day 20 post partum. OQur macroscopic
findings support the data published by Labhsetwar et al. (1964) and Schirar
and Martinet (1982) which showed that the ovaries exhibit only a small number
of follicles with diameter of up to 3 mm at parturition. Consistent with our
results, Kesler et al. (1979), Garcia (1982) and Duby et al. (1985) demon-
strated a marked increase in the number and growth of medium-size follicles
from day 4, which attained the size of a pre-ovulation follicle on about day 15
post partum, with the constant number of small follicles of up to 3 mm in size
(Spicer et al. 1986). In our study, a small decrease in the number of follicles
with up to 3 mm in diameter from day 15 post partum was recorded. The small
(about 1 cm in diameter) atypical luteal structures on the ovaries, which were
sporadically demonstrated in our study from days 20 to 25 post partum, are con-
sidered by some authors as not fully functional corpora lutea appearing after
the 1st post-partum ovulation (Lauderdale et al. 1968; Morrow 1971; Edger-
ton and Hafs 1973; Duby et al. 1985; Moss et al. 1985; Rutter and Randel
1985) or as luteinised unovulatory follicles (Schams et al. 1978; Garcia 1982).
According to the above authors, these structures are responsible for the slight
and short first post-partum increase in the concentration of progesterone in
peripheral blood, stimulating probably the onset of a cyclical ovarian activity.
In our study, the finding of these luteal structures on day 20—25 post partum
was accompanied by a marked increase in the number of cows with a sporadic
activity of ovarian luteal structures and slightly increased serum progesterone
concentrations (0.6—1.0 ng/ml). The occurrence of well-developed corpora
lutea from day 30 post partum confirms the finding of Kudla¢ and Vicek (1970)
that the majority of the Bohemian Pied cows first ovulates between day 21 and
30 after parturition. In agreement with the results by Morrow et al. (1968),
Schirar an Martinet (1982), Spicer et al. (1986) and Pierson and Ginther
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(1987), we demonstrated a one-sided inhibition of folliculogenesis and the genesis
of luteal structures on the side of the previously pregnant uterine horn and ovaries
with the remains of the gravid corpora lutea. The mechanism of this effect has
not been quite elucidated yet. The above authors have demonstrated that on
this side the follicles are generally smaller, larger follicles are generally smaller,
larger follicles are less numerous, and the concentrations of oestradiol 17-beta
in the follicular fluid are lower, the level of atretic changes is higher and the
ovulation and corpora lutea appear later. Even though we found the same number
of pregnancies on both the right and the left sides in the experimental part of
our work, in the field part the percentage ratio was 59 : 41 %, respectively. This
finding is in agreement with a concept of higher activity and more frequent
pregnancies in cows on the right side generally accepted by the above authors
who more frequently demonstrate an early post-partum inhibition of folliculo-
genesis on the right side.

To summarize, we can state that marked and clinically well-detectable invo-
lution changes on the uterus in pluriparous cows, crossbreds (Bohemian Pied X
X Holstein-Friesian cattle), take place by day 20 post partum. The maximum
width of uterine horns on days 15, 30 and 40 is 6 cm, 5 cm and 4 cm, respectively.
Higher values indicate a delayed course of uterine involution. The orificium cer-
vicis internum et externum close on day 15 and 30 post partum, respectively. From
day 5 to day 15 post partum, the number of medium-size (3—10 mm) follicles
on the ovaries grows gradually. The growth is more marked on the contralateral
side to the previously pregnant uterine horn, which often attain their largest size
(11 mm and more) on days 15—20 post partum. From day 20, it is possbile to
demonstrate atypical luteal structures or well-developed corpora lutea on the
ovaries on rare occasions.

The incidence of corpora lutea increased dramatically from day 30 post partum.
Luteal structures were generally more frequently demonstrated on contralateral
ovaries, which indicates that the ovarian function post partum is more frequently
renewed on the ovary contralateral to the previously pregnant uterine horn.
While the first post-partum ovulation also took place more frequently on the
contralateral side, it cannot, however, be assumed that this is a constant pheno-
menon.

Morfologie pohlavniho tstroji a hladiny sérového progesteronu u krav
v prib&hu 45 dna po porodu ,

V provoznich podminkich chovu skotu (Cesky strakatyx holStynsko-frisky)
v pétidennich intervalech od porodu do 45. dne po porodu jsme provadéli klinicka
vySetfeni, odbéry krve z v. jugularis pro stanoveni sérového progesteronu a u ¢asti
krav do 35. dne pp. makroskopickd vySetfeni pohlavnich orgini post mortem.
Klinicky jsme prokédzali uzavieni vnitfni délozni branky 15.—20. den a vn&jsi
30. den pp. Do 20. dne pp. se déloha postupné retrahovala do panve a od 10. dne
jeji sténa nabyla vlastnosti negravidni délohy. Vaje¢niky palpovatelné od 5.—10.
dne pp. vétSinou vykazovaly od 35. dne typicky ndlez pro probihajici pohlavni
cyklus. Makroskopicky jsme zjistili vyrazné zmenSovani délohy do 10. dne, mén&
vyrazné do 20.—25. dne pp. Jeji hmotnost se sniZila z 10 4- 1,6 kg v den porodu
na 2,3 + 0,9 kg 10. den a 0,9 4 0,0 20. den pp. Priimérnd hmotnost kontralate-
ralnich vaje¢nikd k dfive bfezimu dé€loznimu rohu se od 10, dne pp. (3,7 +



190

+ 0,91 g) postupné zvySovala na 6,8 4- 3,06 g 20. den, kdy pfevysila hodnoty
ipsilateralnich vajednika (6,3 + 2,92 g). Polet ovaridlnich folikult s rozméry
1—3 mm se od 5. do 15. dne pp. vyrazné zvysil. Folikuly nad 3 mm zji§tované
od 5. dne pp. kontralaterlni vajeCniky vykazovaly ve vét§im mnoZstvi. Nepatrn&
zvySenou koncentraci sérového progesteronu (0,6—1,0 ng/ml) jsme nejcast&ji
zjiStovali 20. a 25. den pp., poté se zvySoval vyskyt krav s hladinami 1,1 a vice
ng/ml.

' Mopdonorusi NonoBoro annapara W yPoBeHb ChIBOPOTOYHOIO
nporecrepoHa KOpoB B TeueHue 45 cyTok nocne orena

B Npon3BOACTBEHHbIX YCNOBUSIX pa3BeAEHWUS KPYMHOro poraTtoro CKoTa
(uewckas nectpas W ronbWITEAHCKO-TPU3CKas NOPOAbl) B MATUCYTOUHBIX'
WHTepBanax, HauMHas oTenoM BNNOTb A0 45 CyToK nocne otena NPoOBOAUNYU
KNMHUUECKUE WCCNeAOoBaHUs, OTOOP KPOBU W3 SPEMHON BEHbI C Lenblo
oppeAeneHuns CbiIBOPOTOUHOro nNporectepoHa U y uactu kopos Ao 35 cyTok
nocne orena NpoBOAUNU MaKpPOCKOMUUECKUE UCCNEAO0BaHWUS NONOBbLIX Opra-
HOB noct mopteM. HamMu 6bin0 KNMHWUECKU YCTaHOBNEHO 3aKPbiTUE BHY-
TPeHHel MaTouHoW CTeHkH Ha 15 - 20 cyTku M BHewHei Ha 30 cyTku nocne
otena. flo 20 cyTok nocne orena Matka NocteneHHoO BTArMBanacb B Ta3 U C
10 cyTok ee cTeHka npuobGpena cBoWCTBO HebGepeMeHHOM MaTku. Manbnu-
pPyemocTb sUHUKOB HauuHas ¢ 5- 10 cyTok nocne otena Gonbuiei 4acTbio
c 35 cyToK OHM CBMAETENbCTBOBANM O NpOTEeKaHWW nonoBoro uukna. Ma-
KPOCKOMWUECKW HaMu ObINO YCTAHOBNEHO BblpasuUTeNbHOE YMeEHblUeHWe
Bnaranuwa ao 10 cyTtok, meHee Bblpa3uTenbHoe Ao 20 - 25 cytok nocne
otena. Ero macca ymeHbwunacb ¢ 10 = 1,6 kr B geHb otena go 2,3 = 0,9 kr
Ha 10 cytkn n 0,9+ 0,0 kr Ha 20 cyTku nocne otena. CpeAHss Macca KOH-
TpanatepanbHbIX SUUHUKOB NO OTHOLIEHWUIO K paHee NepeMeHHOMY MaTou-
Homy yray ¢ 10 cytok nocne otena (3,7 = 0,91 kr) nocrteneHHO yBenWuwu-
Banacb Ao 6,8+ 3,06 r Ha 20 cyTKW, Koraa npesbllana BeNUUUHY WUNCHUNa-
TepansiHbix sMuHUKoB (6,3 + 2,92 r). Uucno oBapuanbHbix hONNUKYNOB pas-
mepoM 1 -3 mMm ¢ 5 no 15 cyTku nocne otena Bblpa3uTenbHO YBENWUMNOCH.
Qonnukynbl 6onee 3 MM, BbisBASEMble HauuMHas 5 cyTkamu nocne otena,
nosiBNSINUCb B 6oONblIEeM KONWMUECTBE B KOHTpanaTepanbHbiX fiMuHukax. He-
3HaAUUTENbHO NOBLIWEHHYIO KOHLEHTPaLUWI0 CbIBOPOTOUHOrO NpPOrecTtepoHa
(0,6 - 1,0 Hr/mn) uvawe Bcero yctaHoBunu Ha 20 - 25 cyTku nocne oTena,
no/cne 3TOro yBenuunMBanacb YACNEHHOCTb KOPOB C ypoBHem 1,1 u Gonbue
Hr/mn. » :
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