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Abstract

Dolezel, R., K. Karlberg, E. Ropstad, Kristina Landsverk: Ultrasound
Observations of Ovarian Structures in Cows during Intravaginal Progesterone Device
Application and in the Following Sexual Cycle (Preliminary Report). Acta vet. Brno,
62, 1993: 179—185.

Pluriparous dairy cows (Norwegian cattle) were used in experiment. Intravaginal
progesterone devices (CIDR) were inserted in 4 experimental cows from day 14 —
15 to day 24 — 25 postpartum. Four cows in the same postpartal period were included
in a control group. The cows were examined by transrectal ultrasonography at 3
and 4 day alternating intervals from day 9 — 10 post partum until the 2nd ovulation.
Three times weekly the samples of whole milk were taken for progesterone investiga-
tion by RIA. Follicle population was divided into 3 groups: small (4—6 mm),
medium (7—10 mm) and large (> 10 mm). None of experimental cows had
CL before and during CIDR period. Dominant large follicles slowly grew during
CIDR period and ovulated day 3 and 4 after CIDR removal. The first dominant
medium follicle occurred in one experimental cow days 1 after CIDR insertion, it
persisted and became atretic. Second dominant large follicle was observed at the
1st day after CIDR removal and ovulated 8 days later. Medium follicles did not
change and number of small follicles increased during CIDR period. One and two
follicular waves were discovered in control cows which ovulated before and after
day 20 postpartum. Term of the 1st postpartal ovulation (day postpartum 30 +
3.37 vs 19.5 + 7.85), length of the 1st sexual cycle (24.0 4 2.45 vs 18.0 4 5.35
days), and number of follicular waves during the 1st sexual cycle (2.5 + 0.58 vs
2.0 4+ 0.82) in experimental and control cows were different. Values of milk proges-
terone during CIDR period (0.7—1.4 ng/ml) were significantly higher (p < 0.01)
in comparison with values before CIDR insertion and during the same postpartum
period in non-ovulatory control cows. A 10-day-CIDR treatment is a possible
method for induction of the 1st ovulation followed by a normal sexual cycle in
postpartal cows.

Dominant follicle, follicular wave, postpartal ovulation, milk progesterone, CIDR
device

Initiation of early postpartal luteal phase using progestagen treatment (or pretreatment) for
several days is considered to be a useful method for induction and/or synchronization of the first
postpartal ovulation followed by normal luteal phase in cows. Progestagen implants (Gauthier
et al, 1985), vaginal devices (Smith et al. 1987) and parenteral or oral drugs (Fulton et al., 1978;
Rutter et al., 1985) have been used for this purpose. Long term progestagen treatment is followed
by a lower conception rate (Zimbelman 1963; Thimonier et al. 1975). Reduced fertility may
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contribute to altered follicular development (Lamond et al., 1971). On the other hand Sheffel
et al. (1982) and Troxel and Kesler (1984) state that progesterone pretreatment increases the
proportion of cows which formed corpus luteum of normal lifespan and according to White
et al. (1985) and Smith (1986) quality and lifespan of CL is influenced by follicular deve-
lopment.

The objectives of our study were to ultrasonographically observe ovarian structures (follicles
and corpora lutea) during progestagen treatment (intravaginal progesterone device for 10 days)
and the following sexual cycle in postpartal cows.

Materials and Methods

Pluriparous dairy cows (Norwegian cattle) calving between August 13 and October 1 were
used in the experiment. Animals were housed and were fed a grass silage, hay, and concentrates.
The calves were removed just after parturition. The cows were milked twice daily and they were
detected for estrus twice daily by visual observation. Intravaginal progesterone devices (EAZI-
breed CIDR B, Carter Holt Harvey Plastic Products, New Zealand) were inserted in 4 cows
from day 14—15 to day 24— 25 after calving. Four cows without intravaginal devices were included
in the control group. The cows were examined by transrectal ultrasonography using a linear array
ultrasound scanner equipped with a 5 MHz rectal probe (Scanner 403, PIE Medical, The Nether-
lands) at 3 and 4 alternating intervals from day 9—10 after calving until the 2nd ovulation One
experimental cow was regularly investigated from the 1st postpartal ovulation. Different planes
of each ovary were examined, ultrasound images were frozen and printed using a video copy
processor (Model P61E, Mitsubishi, Japan). Ovarian structures (follicles > 3 mm, corpora lutea)
were individualy identified by reference to their position and diameter in sequential images.
Gradual growth of a dominant follicle (at least 2 mm in diameter more than other follicles) was
considered as a follicular wave. End of a follicular wave was determined as the time from which
the diameter of a dominant follicle was not increased and the second large follicle began to grow
or as the time of disappearance of this follicle not followed by the formation of a CL. Day after
estrus was determined as the term of ovulation. If estrus was not observed the time between oc-
currence and disappearance of the largest follicle followed the by formation of a CL was determined
as the term of ovulation. The largest follicle at day 9— 10 after calving was considered as the first
postpartal dominant follicle. Three times weekly the samples of whole milk were taken from day
9—10 to day 30—31 after calving and stored at —20° C until they were assayed for progesterone
by RIA. Student’s t-test was used for statistical evaluation.

Results

Occurrence of small (4—6 mm), medium (7—10 mm), and large (> 10 mm)
follicles in experimental cows from day 9—10 to day 30—31 post partum (pp)
is shown in Fig. 1. First postpartal dominant follicle was discovered in two
experimental cows before inserting CIDR devices. These large follicles slowly
grew during the CIDR period and they ovulated at day 3 and 4 after the removal
of intravaginal devices. Non dominant follicle was discovered in one experimental
cow before insertion of CIDR device. The first dominant follicle occurred in
this cow on day 1 after insertion of the CIDR device. Likewise, this dominant
medium follicle persisted during CIDR period but it did not ovulate and became
atretic. Second dominant large follicle was observed on the 1st day after removal
of CIDR device and it ovulated 8 days later. The diameters and numbers of
medium follicles did not change during the CIDR period. Diameters of large
follicles slightly increased. Number of small follicles increased in experimental
cows by the end of the CIDR period. Characteristic appearance of CL was disco-
vered in ultrasound image after the lst ovulation.

Frequent changes were observed in the diameters and numbers of follicles in
control cows from day 9—10 to day 30—31 pp. Medium and/or large non-ovu-
latory follicles developed each week. One preovulatory follicular wave was
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discovered in control cows which ovulated before day 20 pp. Two follicular
waves were discovered in control cows which ovulated later.
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Fig. 1. Average number of small (4—6 mm), medium (7—10 mm) and large (11 mm and more)
follicles in experimental cows.
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Fig. 2. Average level of milk progesterone in experimental and control cows.

Concentration of milk progesterone in experimental and control cows from
day 9—10 to day 30—31 pp is shown in Fig. 2. Significantly higher levels
(p < 0.01) of milk progesterone were discovered in experimental cows during
CIDR period (1.4 4- 0.75 ng/ml) in comparison with previous values in the same
cows (0.1 + 0.26 ng/ml) and with values in control cows during the same post-
partum period (0.2 & 0.51 ng/ml). Term of the first postpartal ovulation, length
of the 1st sexual cycle and number of follicular waves during the 1st sexual cycle
in experimental and control cows are included in Table 1.

Table 1

Term of the 1st postpartum ovulation (day pp), length of the 1st sexual cycle (days), and number of folli-
cular waves during the 1st sexual cycle in experimental and control cows

Experiment ( Control l
1st ovulation 30.0 + 3.37 19.5 4 7.85
1st sexual cycle 24.0 &+ 2.45 18.0 & 5.35
Follicular waves 2.5 £ 0.58 I 2.0 + 0.82
|

Mean + s. d.
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Discussion

Insertion of intravaginal progesterone device day 14—15 post partum decrease
the possibility of occurrence of CL before and during CIDR period because
generally the most of cows ovulate after this time and exogenous progesterone
inhibits maturation and ovulation of the dominant follicles. None of our experi-
mental cows had CL during this period. Inhibitory effect of CL to follicular
population during CIDR period is described by Lucy et al. (1990). In accordan-
ce with this author we discovered a growth of large dominant follicle during
progesterone intravaginal device period in cows not bearing CL and mainte-
nance of the same number and size of medium follicles. But the growth of large
dominant follicles was slower during progesterone treatment than in normal
sexual cycle. The constant number and size of subordinant follicles is evidence
of follicle dominance (Ireland and Roche, 1987).

- Interval to estrus is probably predictable from development of follicles at the
time of CIDR removal. Large dominant follicles ovulated early (day 3 and 4
after CIDR removal) and medium dominant follicle became atretic followed by
development of dominant large follicle on the contralateral ovary which ovulated
later (day 9 after CIDR removal). The interval to estrus can already be predicted
from the development of follicles at the time of CIDR insertion because the con-
dition of ovaries did not change significantly during CIDR period.

In accordance with Lamond et al. (1971) reduced fertility after progestagen
treatment may contribute to altered follicular growth and an increase in the
number of atretic follicles. Our experiment demonstrates that large dominant
follicles persisting during progesterone treatment for 10 days are capable of ovu-
lation followed by the formation of normal CL with characteristic levels of
milk progesterone. Sexual cycles with 2 or 3 follicular waves followed CIDR
removal. Two or three waves of follicular development are characteristic for
normal sexual cycle in heifers and cows (Rajakoski 1960; Pierson and Gin-
ther 1987; Sirois and Fortune 1988). Average length of the first postpartum
sexual cycle in experimental cows was significantly longer than in controls. These
results support the conclusions of Sheffel et al. (1982) and Troxel and Kesler
(1984) that progestagen pretreatment increases the proportion of cows which
formed CL of a normal lifespan. Garcia-Winder et al. (1987) state that pro-
gesterone pretreatment supports development of a large dominant follicle with
higher concentration of estradiol than follicles from non-treated cows. L ke-
wise, Mee et al. (1991) describe higher secretion of estradiol by preovulatory
follicles and lower concentrations of PGF 2 alpha-metabolite associated with
prolonged postovulatory luteal function in progestagen treated cows. Apparently
there is a limitation of progestagen treatment for the following fertility. Thi-
monier et al. (1975) describe lower conception rate after progestagen treat-
ment for more than 10 days. Van Cleeff et al. (1989) report normal fertility
after synchronization by 9-day CIDR and PGF.

We conclude that progesterone intravaginal device treatment for 10 days is
a possible method for the induction of ovulation followed by a normal sexual cycle
in postpartal cows.
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Ovaridlni struktury sledované ultrazvukem v prib&hu oSetfeni
intravagindlnim progesteronovym téliskem a v ndsledujicim pohlavnim
cyklu u krav

Do pokusu byly zafazeny pluriparni kravy mlé¢ného plemene (Norsky skot).
Intravagindlni progesteronova téliska (CIDR) byla vloZena 4 experimentilnim
kravim od 14.—15. do 24.—25. dne po porodu. Ctyfi krivy v obdobné poporodni
period¢ tvofily kontrolni skupinu. U krav bylo provddéno transrektilni ultra-
zvukové vySetfeni ve 3—4dennich intervalech od 9.—10. dne po porodu do 2.
ovulace. Ttikrat tydné byly odebirdny vzorky mléka pro stanoveni progesteronu
RIA metodou. Folikuldrni populace byla rozdélena do 3 skupin — folikuly malé
(4—6 mm), stfedni (7—10 mm) a velkém (> 10 mm). Pfed a v prib&hu osetfeni
CIDR téliskem nebylo u Zddné z experimentilnich krav zji§téno CL. Dominantni
velké folikuly pomalu rostly béhem CIDR periody a ovulovaly 3. a 4. den po
vybaveni intravaginilniho téliska. U jedné experimentilni kravy se objevil do-
minantni stfedné veliky folikul 1. den po vlozeni téliska, ktery podlehl atrézii.
Druhy dominantni velky folikul, ktery byl zjistén 1. den po vybaveni téliska, za
dalSich 8 dni ovuloval. Behem CIDR osetieni se stav stfedné velkych folikula
neménil viak pocet malych folikult se zvysil. Jedna folikuldrni vlna byla zjiSténa
u kontrolnich krav ovulujicich pfed 20. dnem po porodu, dvé folikulirni viny
u krav ovulujicich pozdéji. Termin 1. poporodni ovulace (den po porodu 30,0 4
+ 3,37 a 19,5 + 7,85), délka 1. pohlavniho cyklu (24,0 4 2,45 a 18,0 4 5,35
dnf) a pocet folikuldrnich vin b&hem 1. pohlavniho cyklu (2,5 + 0,58 a 2,0 +
+ 0,82) u experimentdlnich a kontrolnich krav byly rozdilné. Hodnoty proge-
steronu v mléce béhem CIDR periody (0,7—1,4 ng/ml) byly prikazné (p < 0,01)
vyssi ve srovnani s hodnotami pfed vloZenim intravaginilniho téliska a s hodno-
tami u kontrolnich anovulaénich krav v obdobném poporodnim. obdobi.

Osetfeni krav CIDR ‘téliskem po dobu 10 dnf povaZujeme za moZnou metodu
indukce 1. poporodni ovulace, kterou nisleduje normalni pohlavni cyklus.

OsapunansHble CTPYKTYpbl, UCCnejlyemble YNbTPa3sByKOM B Xoge
NPUMEHEeHUs WHTpaBarMHanbHbIX NPOrecTepoHOBLIX Tenel
W B NoOcneAylowuii NONOBOIW UMK KOPOB

B aKCnepuMeHT BKAIOUUAW -MHOTOpPOXaBlWKWE KOPOBblI MONOUHOI - NOpPOAbI-
(Hopeexckasa nopoaa). WHTpaBarMHanbHbie NpPOreCTepoHOBbIE Tenbua
(CIDR) BctaBnann 4 akcnepumeHTanbHbiM kopoBam ¢ 14-15 no 24- 25
CyTOK nocne otena. YeTbipe KOpOBbI aHaNOrMUHOro MOCNEPOAOBOro Mepuo-
Aa COCTaBNsiNU KOHTPONbHYylO rpynny. Y KOpOB NpPOBOAWNK TpaHCpeKTanb-
HOe ynbTpa3sBykoBO€ uccnepoBaHns B 3 - 4 cyTouHble UHTepBanbl ¢ 9 - 10
cyTok nocne otena Ao 2 oBynsuuu. Tpu pasa B Heaenio oTéupanu npoodbl
Monoka Ans onpejeneHus nporectepoHa metoaom RIA. (Qonnuxynsp-
Hyl0 nonynsuuio pasaenvnu Ha 3 rpynnbl - ™Manbie donnukynsl (4-6
munnumetpos), cpeanue (7 - 10 MMm) u Gonbwue (> 10 mm). MNepea v B
XoAe MNpUMEHEHUs MNpPOrecCTepoHOBOro Tenblla HW B OAHOM . chnyuyae
He 6GbiNo y SKCNEepUMEeHTanbHbiX KOPOB ycTaHoBneHo CL. JomuHupyiolwune
KPynHbie ONnuKynbl MeaneHHo pocnu B teueHne CIDR nepuosa n ux
osynauus npoxoAauna 3 -4 CyTkM Nocne yAaneHUs WHTpaBarMHanbHOrO
Tenbya. Y 04HOW 3KCNEpUMEHTaNnbHOI KOPOBbl MOSABUNCS AOMUHUpPYIOLIEH
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cpeAHeil BeNMUMHb DONNUKYN uepe3 1 cyTKu noche BBoAa Tenbua, KOTO-
pblii noaBeprcsa aTpesvu. BTopoi AOMUHUPpYIOWKIA KPYNHbLIA oAnnKyn,
BbISIBNEHHbIW 1 CyTKU Nocne yapaneHus Tenbua, uepes cneayouue 8 cyrok
osynupoBan. B xoge npumeHeHWs NporecTepoHOBOro Tenblia COCTOAHUE
hONNUKYNOB CpeAHEeil BENUUUHbI HEe MEHSNOCb, OAHaKO UWUCNEHHOCTb Ma-
Abix onnukynos ysenuuunacb. OpHa cdonnukynspHas BonHa 6bina ycra-
HOBNEHa Yy KOHTPONbHbIX KOpPOB, OBynupyowux Ao 20 cyTok nocne otena,
ABe BOMHbI - Yy KOpoB, oBynupylouinx ao 20 cytok nocne orena, ABe
BONHbI - y KOPOB, OBynupylowux nosgHee. Cpoku 1 nocnepogosoi
osynsuuu (cytku nocne ortena 30,0 = 3,37 u 19,5 + 7,85), npoaonkuTens-
HocTb 1 nonosoro uukna (24,0 = 2,45 u 18,0 = 5,35 cyTOK) W UMCNEHHOCTD
PONNUKYNSpHLIX BONH B TeueHue 1 nonosoro uukna (2,510,558 n 2,0t
+0,82) y akcnepuMeHTanbHbIX U KOHTPO/bHbIX KOPOB pacxoaunuch. Be-
NWUUHBI NPOrecTepoHa B MONOKe B TeueHue nepuopa CIDR (0,7 - 1,4 wr/
/mn) 6binn ssHo (p < 0,01) Bbilwe NO CpaBHEHWID C BENUUMHAMU KOHTPO/b-
HbIX @HOBYNSLUWOHHbIX KOPOB B aHaNOrUuHblii MNOCNEpPOAOBOIN NEpUOA.

NpumeHeHne nporecTtepoHoBOro Tenbua y kopoB B TeueHue 10 cyTok
CneAyeT cuutaTb BO3MOXHbIM METOAOM MHAYKUMKM 1 nocnepoaoBoit oByns-
UMK, Nocne KOTOPbIA cneayetr HOpManbHbiA NONOBOW LMKA.
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