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Recently,  much  attention  is  paid  to  the  study  of  the  estrus  cycle  of  small

domestic animals, including research problems estrous cycle cats. It is connected

with the fact that many species of wild cats entered in the Red Data List and more

species in need of protection of the environment. To save these animals require

detailed knowledge of current reproductive cycles. But the study of the estrous

cycle in small domestic animals, especially cats, have paid insufficient attention to

hormonal regulation. Thus, changes in the level of  hormones, particularly estradiol

and progesterone in the blood of cats during different phases of the estrous cycle is

rarely described in the literature [2, 6]. Do not explored the issue of changing the

concentration of these hormones in the blood depending on the breed and age

characteristics. Only Verstegen J. P. et al. indicates that during anestrus and

interestrus estradiol concentration is maintained at basal levels increased in recent

days of anestrus and reaches its maximum value during estrus [7]. If ovulation

does not occur, the level of estradiol decreased to basal levels within 5-10 days,

whereas after ovulation - for 2-3 days. During anestrus, interestrus, proestrus and

estrus progesterone concentration is maintained at basal levels before ovulation [1,

3]. In cats, as in pregnancy and if there is no content in plasma progesterone begins

to rise after ovulation through 24-50 hours after the release of luteinizing hormone.

We have not found literature, which highlights the issue of changes in hormones in

cats of different breeds, depending on the age and so on. Thus, this issue requires

further in-depth study [4, 5].



The aim of our research was to find out the level of  hormones in the blood

of cats in different periods of ontogeny, depending on the phase of the estrus cycle.

Materials and methods. The study was conducted on 56 clinically healthy

mongrel cats aged 1 to 9 years of age who have the same conditions and feeding.

The animals were divided into two age groups: - 1-5 years, n = 30 and II - 5-9

years n = 26. The ovariohisterektomy performed in accordance with all

requirements of this surgery. Selected venous blood in them, it was centrifuged and

the serum was measured concentrations of estradiol, progesterone and cortisol.

Morphometric indices were determined gonads within an hour after receiving the

internal reproductive organs. In ovarian follicles counted the number of different

diameter and corpora lutea, and depending on the measured phase of the estrus

cycle. The concentration of estradiol, progesterone and cortisol were determined

using test kits firms DRG (USA) according to the instructions on the microplate

enzyme-linked immunosorbent Labline-022 analyzer (Austria). The obtained data

were treated using standard statistical functions of Microsoft Exel.

Results and discussion. In the study of morphological parameters of

internal reproductive organs cats two age groups found that in the follicular phase

of the estrus cycle in which there was no significant difference in the number of

small follicles (d <1 mm) (Table 1).

1. Number of follicles of various sizes and corpora lutea in domestic

cats in different phases of the estrus cycle

Study
group

Phase of
estrus cycle

Number of follicles in the ovaries Number of
corpora lutea in

the ovariesd<1 d=1-2

right left right left right left right left

I
(age1-5
years)

Follicular 5,16±
2,8

5,10±
2,18

5,56±
1,13

5,71±
1,45

3,34±
0,91

3,78±
0,93 - -

Luteal 4,31±
1,08

4,11±
1,12

3,39±
1,29

3,45±
1,23

2,12±
0,87

2,16±
0,54

3,08±
1,11

3,12±
1,08

II
(age5-9
years)

Follicular 5,14±
2,11

5,12±
2,09

5,0±
1,49

4,87±
1,34

1,12±
0,33*

1,24±
0,45* - -

Luteal 4,16±
1,19

4,22±
1,12

3,0±
1,38

2,97±
1,26

0,87±
0,11

0,64±
0,31

1,52±
0,97•

1,43±
0,88•



* - for p  0,05 compared to the number of follicles in the ovaries d  3 mm in the follicular phase
in cats of the first group

 - for p  0,05 compared to the number of follicles in the ovaries d  3 mm in the luteal phase of
the cats of the first group

• - for p  0,05 compared to the number of corpora lutea in the ovaries in the luteal phase of the cats
of the first group

No significant difference in the number of small follicles and not observed

during the luteal phase. Therefore young cats (under 5 years) and middle-aged (5

to 9 years) cats by the number of follicles at the beginning of the estrous cycle did

not differ, and probably their development depended on the concentration of FSH,

about the same for animals of different age groups [7]. Number of follicles average

diameter (d = 1-2mm) in cats of both groups in follicular phase is the same.

Comparing the number of different phases found in the luteal phase of follicle

diameter on average 39-41% lower compared to the follicular phase. This

relationship was observed in cats 1-5 - and 5-9-year-olds. The most significant

difference observed between cats of different age groups by the number of follicles

of  large  diameter  (d   3  mm).  So  during  the  follicular  phase  in  cats  aged  1  to  5

years versus 5 to 9 annual number of large follicles was greater in 2,98-3,04 times,

and during the luteal phase of 2,43-3,37 times. This is probably due to the fact that

with age ovary fade functionality and is more follicular atresia [1, 4]. As a result,

in cats older reduced ability to birth a large number of kittens. At the age of 1 to 5

years, compared with 5-9-year-old cats number of corpora lutea in the ovaries at

most 50.64 - 54.16%, which is connected with a number ovulation follicles become

the corpus luteum [2, 7]. The data showed that the number of corpora lutea in cats

5 to 9 years of age correlates with the number of large follicles during different

phases of the estrous cycle. Due to the established patterns of morphometric

indices of internal reproductive organs of cats is interesting studies concentrations

of estradiol, cortisol and progesterone in their blood, depending on the phase of the

estrus cycle (Table 2).



2. The concentration of hormones in the blood of cats in different

phases of the estrus cycle

Study group
Phase of estrus

cycle

stradiol,

pg/ml

Progesterone,

ng/ml
Cortisol, nmol/l

(age 1-5

years)

Follicular 120,15±2,10 12,22±0,83 94,12±1,16

Luteal 39,11±2,18 18,79±0,87 100,60±1,22

(age 5-9

years)

Follicular 88,14±3,41* 5,64± 1,32• 105,81±2,76

Luteal 28,06±2,67** 9,80±2,23•• 114,13±2,51

* - for p  0,05 in comparison with the level of estradiol in the follicular phase in cats of the first group
** - for p  0,05 in comparison with the level of estradiol in the luteal phase of the cats of the first

group
• - for p  0,05 in comparison with the level of progesterone in the follicular phase in cats of the first

group
• • - for p  0,05 in comparison with the level of progesterone in the luteal phase of the cats of the first

group

Found that during the follicular phase estradiol concentration in serum cats 1-5-

year-olds in 1.36 times more than the 5-9-year-olds. The direct correlation between

the concentration of estradiol during the follicular phase and morphometric

parameters in cats of all ages, indicating the dependence of the content of this

hormone on the number of active follicles. Thus, simultaneously with a decrease in

the number of large follicles in cats aged 5-9 years decreased the concentration of

estradiol. The same relationship between the number of follicles and estradiol

levels in serum was observed during the luteal phase. The content of progesterone

in cats aged 1 to 5 years in the follicular phase of the estrus cycle was 2.16 times

higher than in the 5-9-year-olds. During the luteal phase progesterone

concentrations in cats aged 1-5 years 47.84% higher than in cats 5-9-year-olds. On

the functional activity of corpora lutea can be judged by the content of

progesterone in blood serum. Thus, in cats 1-5-year-old corpora lutea active and



produce more hormone. Noted a correlation between progesterone and the number

of corpora lutea in the ovaries of morphometric was study. The reasons for which

cats aged 5-9 years had fewer kittens, and some have problems connected with

their miscarriage [3, 5]. The level of cortisol showed no significant difference

between cats of different age groups. The concentration of cortisol responsible

physiological norm, but noted the trend towards increasing its concentration as

they grow older animals.

Conclusions

1. In cats aged 1-5 years, the number of follicles of large diameter (d  3 mm)

were significantly higher than in the 5-9-year-olds as during the follicular and

luteal phases during the estrus cycle. A tendency to reduce the number average

diameter of follicles in the luteal phase of the estrus cycle in cats 5-9 years.

2. The concentration of estradiol and progesterone in serum correlates with

morphometric features of the internal reproductive organs of cats.

3. The content of estradiol and progesterone in cats aged 1-5 years more than 5-

9-year-olds, which characterizes the functional activity of the gonads. Significant

changes in cortisol concentrations in cats of all ages, depending on the phase of the

estrus cycle were observed.
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