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Abstract

Unlike the majority of small mammals and similar to other Marmotini, female reproduction in Marmota flaviventris
was characterized by increased progesterone levels during lactation as well as gestation. Elevated levels of progesterone
during lactation could be an important component of a feedback mechanism that prevents subsequent ovarian activity and
ovulation in this obligate annual breeder. High levels of P4 in non-breeding yearling females suggest that there may be
critical priming events in reproduction that occur the year before behavioral estrus. Nipple index is associated with the
progesterone cycle and is a good index of breeding or attempted breeding by female marmots.

qu—words: progestrone, nipple index, gestation, lactation.

Pesome

V aceamobpioxux cypkos, 8 omauiue om 6onswuncmea npedcmasumenei Marmotini, 6o epems 6epemennocmu u
nakmayuu nadaem codepicantie npozecmepona 6 kposu. Ilossiuenue KORYEHMPAYUY IMO20 20PMOHA, NO 6Cell BUOUMOCU,
AGNAEMCA MEXAHUIMOM, ORpedelsouM nodasienie akmueHocmu Atyexnemox u ogyaayuu. Beicowxuii yposens P4 y
HEPAZMHONCAIOWUXCR 20008GNbIX CAMOK NOOMEEPHCOAem, Ymo OHU He CNOCOOHbI K PA3MHONCENWIO 6 IMOM eo3pacme,
HecMomps va nauvue y nux scmpyca. Ioxasamens passumus 2pyoHbix dCene3 C6A3aH ¢ YUKIOM 8bipabomxu npozecmepona
U AGRAEMCH XOPOUWLUM UHOUKAMOPOM CROCOBHOCIU CAMOK K PAZMHONCEHUIO.

Knrwouessie cnosa: npoz2ecmepoH, UHOEKC pa3aumus 2DVOHbBIX Hcenes, bepemennocms, IAKMAYUA.

Résumé

Contrairement 4 la majorité des petits mammiféres, mais comme fles autres Marmotinl, /a reproduction des femelles chez
Marmota flaviventris est caractérisée par une augmeniation des taux de progestérone pendant 13 lactation ainsi que pendant la
gestation, Des (aux élevés de progestérone au cours de [2 lactation pourralent constituer une composante Importante d‘un
mécanisme de rétroaction qui prévient une activité ovarienne et une ovulation ultérieures chez cet animal 4 reproduction
strictement annuelle. Des niveaux élevés de P4 chez des femelfes d’un an non reproductrices suggérent qu’il peut y avoir des
dvénements initlateurs de I3 repoduction qui se produisent ’année précédant I'oestrus comportemental. L évolution des mamelons
sult le cycle de la progestérone et constitue un bon indice de reproduction ou d’une tentative de reproduction chez les marmottes
femelfes.

Mots clés : progestérone, indice de reproduction, gestation, lactation.
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Introduction
Little is known about seasonal changes of hormonal concentrations of free-ranging mammals. These

changes are of particular interest for species of marmots that have a compact active season ranging from about
3.8 to 7.5 months with the remaining time spent hibernating. The role of hormones in reproduction in these
hibernators and to what extent it differs from that of other more typically studied rodents rarely has been
investigated.

All marmot species reproduce shortly after the termination of hibernation. In our study area, the yellow-
bellied marmot (Marmota flaviventris) typically breeds in early May. Gestation is estimated to last 30 days and
is followed by 3-4 weeks of lactation. Young are weaned in late June or early July. No female yellow-bellied
marmot has ever produced more than one litter annually and on average, about 50% of the females aged two or
older reproduce each year (Armitage 1986). No yearling female has ever reproduced. A few adult females
weaned litters in late July or early August but whether these late litters represent late estrus or multiple estrous
cycles is unknown.

This study was conducted to determine progesterone levels in wild-caught yellow-bellied marmots and to
compare progesterone concentrations in reproductive and nonreproductive adult females. We also scored
nipple development to determine if nipple development and progesterone concentrations were related.

Materials and Methods
During the active seasons of 1989-1993, inclusive, blood samples were taken when marmots were

trapped. Methods of trapping, handling, and collecting blood samples are described elsewhere (Armitage 1962,
1974; Schwartz & Armitage 1980, Salsbury & Armitage 1995). Blood samples were centrifuged and the plasma
was frozen before being shipped on dry ice to Canada for analysis.

Progesterone determination was based on duplicates at a sample volume of 5ul diluted to I ml with
distilled water, extracted into two volumes of diethyl-ether and dried. Reaction volume was 200 :1 consisting of
100 :1 of progesterone antibody (#337, G. D. Niswender, Colorado State University, Fort Collins, CO) at a
working dilution of 1:6000 and 100 :1 of *H progesterone at 5000 cpm per tube. After 1 hr of incubation at room
temperature, samples were chilled to 4°C for 20 min before adding 750 :1 of Dextran coated charcoal (0.625 g/l
charcoal grade Dextran and 6.25 g/ washed charcoal in 0.1 M PBS with 1% gelatin, pH 7.0). Samples were
incubated with the charcoal for 20 min then centrifuged at 4°C and 2200xg for 30 min to separate bound from
free progesterone. A standard curve ranging from 1.55 to 1550 pg/tube (in duplicate) was included in each
assay. Six assays were run between 1990 and 1994. A blood pool at 0.8 mg/ml was used to assess inter-assay
variability (6.7%). Intra-assay variability was 10.7%.

At the time of capture, the nipple index of adults females was scored as 3 (nipples visible), 4 (nipples
prominent), 5 (nipples swollen), or 6 (lactating). Because the timing of reproduction varies from year to year, the
results were standardized to the period of the reproductive cycle. The period of the reproductive cycle was
determined by when the young emerged from their natal burrow. Emergence of young was chosen as the time
when lactation ended, although some lactation probably continues past the time of juvenile emergence. The
reproductive periods that were used in this study are: pre-gestation, gestation, lactation, first-four-weeks post-
lactation (I) and second four-weeks post-lactation (II).

When mean values of nipple index or progesterone concentration were determined, a given female was
used only once for each reproductive period. If more than one value for a specific female was available, the
mean of the values was used. The change in progesterone values over time was plotted weekly (pre-gestation:
two weeks; gestation: four weeks; lactation: three weeks; post-lactation: two four-week periods). All values
were used for this analysis. If two samples were taken in the same week, the mean of the values was used.

The adult females were divided into three groups: (1) reproductive, those females that weaned a litter, N
= 50; (2) non-reproductive, those females that failed to wean a litter and whose nipple index indicated no
initiation of reproduction, N = 57; (3) failed-reproduction, females that failed to wean a litter but whose nipple
index indicated that reproduction was initiated, N = 10.

Because blood samples were taken only when we could trap an animal, we did not obtain a sample in
every week of the reproductive periods for any individual. Therefore, the data represent population trends and
the number of samples for each analysis varies. Because nipple index was not always recorded, the number of
samples for progesterone concentration and nipple index differs. The trends over time in progesterone
concentrations and nipple index for those females from whom we obtained repeated samples did not differ from
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the population trends. A few samples were taken from yearlings, young, and adult males and are reported here
but were not included in the statistical analyses. Differences in mean concentrations of progesterone were
analyzed by 2-factor and ANOVA to determine if there were an overall effect of reproductive group or stage of
reproduction. Because the overall effects were significant (Table 3), the effects of reproductive stage for each
reproductive group and differences between reproductive groups for each reproductive stage were tested by one
factor ANOVA. Statistically significant differences between means were determined by the Fisher PLSD test and
significance is accepted when p <0.05. Differences in the nipple index were analyzed by the Mann-Whitney test.
Other comparisons were made by the t-test.

Results
Overall

The concentration of progesterone was significantly affected by both reproductive group and the stage of
reproduction (Table 3A). There was no significant interaction between reproductive group and stage of
reproduction.

Within reproductive groups

For reproductive females, progesterone concentrations increased from pre-gestation to a peak in early
gestation, then decreased during the last two weeks of gestation, then increased to a peak in early lactation and
decreased thereafter (Fig. 1). Similarly, progesterone concentrations in female alpine marmots (M. marmota)
increased from pre-gestation to a peak in gestation in the sixth week after emergence from hibernation, but there
were no values reported during lactation (Hackldnder 1997). The mean values for gestation and lactation (Table
1) did not differ significantly but were significantly larger than the mean value for post-lactation (Table 3B).
Although the mean concentration of pre-gestation was lower than the concentrations of gestation and lactation,
the differences were not statistically significant, but probably are biologically significant. Nipple index increased
throughout the reproductive period to a peak in lactation and early post-lactation and declined thereafter (Fig. 2).
The mean nipple index in gestation was significantly greater than that of pre-gestation (p = 0.00016) and the
mean index of lactation was significantly greater than the mean index of gestation (p < 0.00003).

Table 1.
Progesterone concentrations (ng/ml) for M. flaviventris. Values are mean + SE (N).
N = number of animals.
Pre- Gestation Lactation Post- Post-
gestation lactation | lactation 1l
Females
Reproductive 1.31£0.25(11) | 2.43+0.25(40) | 2.57+0.5(31) | 0.8440.24(14) 0(6)
Nonreproductive 0.50+0.12(38) | 0.430.08(32) | 0.14+0.05(14) 0(7)
Failed-reproduction 1.63£0.23(9) 0.51+0.15(4) 0.48+0.11(4) | 0.3320.13(2)
Yearling 0.92+0.37(6) | 4.13+1.70(8) | 0.29:0.19(4) | 0.14%0.14(4)
Males
Adult 0.12+0.05(31) | 0.17£0.05(24) | 0.11+0.05(13) 0(6)
Yearling 0.18+0.18(4) 0(3) 0.12+0.12(3) | 0.07+0.07(5)
Juveniles
| [ B | | 0.18+0.08(5)

The progesterone concentrations of nonreproductive females peaked during early gestation and declined
throughout lactation (Fig. 1). For nonreproductive alpine marmots, progesterone peaked during pre-gestation and
declined throughout gestation (Hacklander 1997). The mean progesterone concentrations (Table 1) did not differ
significantly among the stages of reproduction (Table 3C). Nipple index evidenced no pattern of change (Fig. 1)
and was relatively low throughout the reproductive season (Table 2). Nipple index did not change significantly
from gestation to lactation (p = 0.37) or from lactation to post-lactation (p = 0.32).

The progesterone concentration of failed-reproduction females was high in early gestation, then declined
to a low in early lactation, increased to a peak in late lactation, and declined thereafter (Fig. 1). Mean
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progesterone concentrations were significantly higher during gestation than during lactation and post-lactation
(Tables 1, 3D). Nipple index (Table 2) did not change significantly between gestation and lactation (p = 0.27) or
between lactation and post-lactation (p = 0.26).

Table 2.
Nipple index (x + SE(N)) for adult female yellow-bellied marmots (M. flaviventris).
N = number of females.
Pre-gestation Gestation Lactation Post-lactation
Reproductive 3.38+0.18(8) 4.33+0.09(38) 5.66+0.09(32) | 5.73%0.14(11)
Nonreproductive 3.17+0.07(34) 3.22+0.07(32) 3.31+0.13(13)
Failed-reproduction 4.43+0.16(9) 4.67+0.33(3) 4.0+1,0(3)
Table 3.

ANOVA analysis of mean progesterone concentrations
for adult female yellow-bellied marmots.

Source | df | F | p
A. Overall effect
Reproductive group (A) 2 21.3 0.0001
Stage of reproduction (B) 2 4.1 0.0179
Interaction (A) (B) 4 1.7 0.1602
B. Reproductive females
Stage of reproduction | 3 | 35 | 0.0175
C. Non-reproductive females
Stage of reproduction | 2 | 2.0 | 0.1407
D. Failed-reproductive females
Stage of reproduction | 2 | 9.1 | 0.003
E. Gestation
Reproductive group | 2 [ 255 | 0.0001
F. Lactation
Reproductive group | 2 [ 100 | 0.0002
G. Post-1actation
Reproductive group | 2 | 4.5 | 0.0201

Between reproductive groups

The reproductive females had significantly higher mean progesterone concentrations than the
nonreproductive females throughout the reproductive periods (Tables 1, 3E-G). Reproductive female alpine
marmots had higher concentrations of progesterone than did nonreproductive females (Hacklénder 1997). The
reproductive females had significantly higher mean progesterone concentrations than the failed-reproduction
females during lactation but not during gestation or post-lactation (Tables 1, 3). The failed-reproduction females
had significantly higher progesterone concentrations than the non-reproductive females during gestation, but not
during lactation or post-lactation (Table 1, 3).

The nipple index of the reproductive females (Table 2) was significantly larger than that of the
nonreproductive females during gestation (p < 0.00003), lactation (p < 0.00003), and post-lactation (p =
0.00011). The nipple index of reproductive and failed-reproduction females did not differ significantly during
gestation (p = 0.48) but nipple index of reproductive females was significantly greater during lactation (p =
0.011). Although the nipple index of reproductive females was much greater than that of failed-reproduction
females during post-lactation (Table 2), the difference was not statistically significant (p = 0.123). However, that
lack of statistical significance probably is a consequence of the small sample sizes and the difference likely is
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biologically significant given that the reproductive females weaned litters and the failed-reproduction females did
not. The nipple index of failed-reproduction females was significantly larger than that of nonreproductive
females during gestation (p < 0.00003) and lactation (p < 0.0044), but not during post-lactation (p = 0.37).

Other age-sex groups

Progesterone was detected in adult and yearling males, in yearling females, and in juveniles (Table 1).
Only yearling females had relatively high values, which occurred during lactation (Table 1). We controlled
for any sampling bias that could occur because of small sample size and possible among year effects by
comparing the progesterone concentrations during lactation in 1990 for reproductive females (x = 4.93, SE =
1.6, N = 8) and yearling females (x = 5.48, SE = 1.97, N = 6). The means did not differ statistically (t = 0.22, p
>0.9).

Of the 105 determinations on adult males, 83 were recorded as 0.0, i.e., were below the detectable level of
2.6 ng/ml. The progesterone concentrations of adult males were compared to those of nonreproductive females,
which was the group of females that had the lowest mean concentrations. The mean values for adult males were
significantly lower during the time periods of gestation (t = 2.8, p < 0.01) and lactation (1 = 3.2, p < 0.01).
However, the mean progesterone concentrations of adult males and nonreproductive females did not differ
statistically during the post-lactation time period (t = 0.63, p > 0.5). This result is not surprising given that
progesterone levels reached zero for nonreproductive females at this time (Fig. 1) and levels for other adult
female groups were declining. However, for the reproductive and failed-reproduction females, the concentrations
of progesterone were significantly greater (t = 3.0, p < 0.01, for both groups). Because the other sex-age groups
were represented by small samples and the samples were not systematically collected through the active season,
further statistical comparisons are not appropriate.

Discussion

Although progesterone was present in all age-sex groups, it clearly increases during female reproduction
(Fig. 1, Table 1). The pattern of progesterone concentration, which had two peaks, one during gestation and one
during lactation, was not that considered to be typical of mammals. Progesterone is important in maintaining
pregnancy (Nelson 1995:52), declines prior to parturition (Jameson 1988:167) and remains low during lactation.
The decline in late pregnancy occurred in reproductive M. flaviventris, but, in contrast to the typical pattern,
progesterone increased to a higher peak level during lactation.

Similar changes in progesterone concentration occurred in the woodchuck, M. monax (Concannon et al
1983, 1984) and in the California ground squirrel, Spermophilus beecheyi (Holekamp et al 1988). High levels of
progesterone occurred in three post-parturient black-tailed prairie dogs (Cynomys ludovicianus) and progesterone
levels remained high for several weeks after the initiation of estrus in unmated females (Foreman & Garris 1984).
Progesterone secretion continues during lactation as a consequence of the maintenance or rejuvenation of the
corpora lutea (Concannon et al 1984). The corpora lutea of S. tridecemlineatus persist for several weeks post-
parturition and begin to show fatty infiltration after weaning (Foster 1934).

These species are all annual breeders in the family Sciuridae and the tribe Marmotini (Black 1963). The
high progesterone levels during lactation may be a factor that limits the number of yearly cycles (Foreman &
Garris 1984) or may inhibit ovarian activity to prevent ovulation that could interfere with milk production. By
contrast, the grey squirrel (Sciurus carolinensis), a member of the tribe Sciurini, breeds twice yearly and
progesterone decreases sharply after parturition (Tait et al 1981). Similarly, in the social collared peccary
(Tayassu tajacu), a yearlong breeder, progesterone declined at the time of birth (Hellgren et al 1985).

Although the black-tailed prairie dog is not a true hibernator, it may remain below ground for several days
at a time during cold weather and loses mass during the winter (Hoogland 1996). The remaining Marmotini
hibernate. Individuals that do not gain adequate mass prior to immergence do not survive hibernation (Armitage
et al 1976, Armitage 1994). Late reproduction or an attempt at a second litter almost certainly leads to death
during hibernation. Thus, physiological mechanisms that restrict ovarian activity to the vernal breeding period
should be favored by natural selection.

The high levels of progesterone in non-breeding female yearlings suggest that there may be critical
priming events that occur in the year prior to behavioral estrus. Also, the progesterone may play a role of
integrating the reproductive cycle into the overall annual cycle. Because two-year old M. flaviventris can
reproduce, they likely reach reproductive maturity by the time they hibernate at the end of their yearling (second)
summer. The high livels of progesterone may prevent non-adaptive estrus late in the yearling summer.

Only reproductive females had a high nipple index, thus verifying that the nipple index is a good external
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character for assessing reproductive activity. The consistent low progesterone concentration and low nipple
index in nonreproductive females, the higher nipple index and progesterone concentrations in the failed-
reproduction females, and the high nipple index and progesterone concentrations of reproductive females suggest
that progesterone plays a role in nipple development.
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Translated into Russian by[ I.V. Rymalov
lMepesod Ha pyccKull A3bIK [ 1.B. Puimanosa

Beepernue

JlnHaMuKa rOpMOHOB B KPOBH MIIEKOITHTAIOIMX B MpUpoae u3yyeHa Henoctarouno. HccnenoBanus 3Toi
AHHAMHKH Y CYPKOB MPEACTABIAIOT OCOOLIM uHTepec, T.K. OHH ABJAIOTCH 3HMOCISIUIMMH KHBOTHBIMH M
[IPOBOJAT B crstuke 0T 3 1o 7.5 Mecaues B roay. [To Bcel BUAMMOCTH, POJib FTOPMOHOB Y 3HMOCTIALINX HHUBOTHBIX
OTIHYAeTCs OT TaKoBOH y APYrMX (He 3MMOCHALIMX) TIPBI3YHOB, KOTOphle B OCHOBHOM ObLIM OOBEKTAMH
uccie0BaHuUi.

Bce BHIBI CYPKOB HAYMHAIOT Pa3MHOXKATLCA CPasy Xke MOCHe OKOHYaHUA CIiKK. B uccienyemoit namu
nonynAuMM keToOpioxux cypkoB (M. flaviventis) pasMHOXeHHE TPOMCXOMMT OOBIMHO B Havane Mas.
BepemenHocTh npoponkaercst 30 aued, a naxranua 3-4 Hemend. MONOAHSK BBIXOAMT U3 HOP B KOHIE HIOHA -
Havane mongd. Hu ofHa caMxa He aaer B rof Oonblue OJHOTO BBIBOKA, M Jinle 50% caMOK B BO3pacTe jBa roja
W cTapuie pasMHOXaroTcs Kaxabiit ron (Armitage, 1986). He orMeyeHO HM OAHOrO ciydas pasMHOKEHHs y
rogoBaibiX caMoK. HekoTopbie B3poC/bIe CAMKH MPUHOCAT BBLIBOIKY B KOHLIE MIONIA - Havane asrycrta. Opnako,
NpHYKHA TAKOTO MO3HETO Pa3MHOKEHUA HeusBecTHa. OHa MOXKET 3aK/II0YATHCSA KaK B NO3IHEM 3CTPYCE, Tak H B
BO3MOXKHOCTH CYILIECTBOBAHMA MHOTOKPATHBIX 3CTPYCOB.

HacTos1ee UcCiieJ0BaHHe IIPOBEACHO C LENbIO ONpeie/ieHHs YPOBHS CONEPXKaHMA NpOTecTepoHa B KPOBH
KenToOpIOXHX CYPKOB B NIPUPOJIE M CPABHEHHA KOHUEHTPALMK MPOrecTepoHa y pa3MHOKaIOIIMXCA 1 HEPA3IMHO-
WAFOIIMXCA B3POCBIX caMOK. Tarke Mbl ONIPeeNAny HHIEKC Pa3BHTHS PYIHBIX XKeETe3 ¢ UeNbio MOUCKa CBA3ei
3TOTO MOKA3aTeNs ¢ YPOBHEM KOHIIEHTPALMH MporecTepoHa.

MaTtepuansi v MeToAUKa

KpoBs y cypkoB Gpanu Bo BpEMA MX JKMUBOOTJIOBA B IIEPHO/ HA3EMHOH aKTHMBHOCTH 3Bepei B 1989-1993
rr. MeTo/pl OT/IOBA, B3ATHA KPOBH M CONEPKaHUA MONMaHHBIX XUBOTHBIX MOAPOOHO ONUCAHBI HAMU B ADYTHX
crathax (Armitage, 1962, 1974; Schwartz, Armitage, 1980; Salsbery, Armitage, 1995). IlpoGel KkpoBH
ueHTpr(yrMpoBaATH, 3aMOPAXKMBAIIH B CYXOM JIbAy ¥ OTNpaBAsin B KaHany Ans aHanusa.

KOHIEHTpauWio MpOrecTpoHa ONpeNeNfNn [Bak/bl, N00aBAAAs 5 M. CHIBOPOTKM KPOBH K 1 ML
JUCTHIHPOBAHHON BOIBI, IKCTPArupys WX B ABYX oObeMax NH3TWIOBOrO dupa W BhICywmBad. [ina peakuunu
MCIOb30BANM CTAaHAAPTHBIH 06bem - 200 i, coctosmmii u3 100 M. antureda k nporectepony (#337, G.D.
Niswender, Colorado State University, Fort Cjllins, CO) B paboueii xouuentpaund 1/6000 u 100 ma. 3H
nporecrepota 5000 cmp B kaxmo#t ammyne. ITocne oaHOro Yaca MHKyGauu MpHU KOMHATHOW Temrepatype
npobst oxnakzam a0 40C B Tedenue 20 MuHyT nepej pobasnenyem 750 M. IEKCTpaHa B aKTUBUPOBAHHOM
yrite (0.625 r/n pacTBOPEHHOTO B yriie JekcTpana u 6.25 r/n cycnen3uy yrius 8 1 mone PBS ¢ 1% wenatvHa H
pH=7%). [Ipo6bl aKTHBHPOBAIMCH C yIJIeM B TEUEHHH 20 MMHYT, 3aTeM WX UeHTpUdYrHpoBaiy Npu TeMIlepa-
type 40C B Teuenuu 30 MUHYT npu yckopenr 2200g B Teuenuu 30 MHHYT C LebiO BblAENEHHS CBOGOAHOrO
nporecrepona. CraHaapTHas KpuBas pacnpeieneHus Haxomunacs B obmactu ot 1.55 10 1550 pg B Kaxuow
npoGupke NMPU ABYXKPATHBIX HE3aBMCHMBIX onpesencHuax. lllects aHannsos 6110 npoBenero B 1990 u 1994
romax. Tlyn ¢ KOHuUEHTpaLmeii ChIBOPOTOK 8 MI/Mi ObUT MCTIONB30BAH /UIS OLEHKH M3MEHYHBOCTH B BbIDOpKE
(6.7%). Ona cocrasnsna 10.7%.

Bo BpeMs OT/10Ba MHAEKC PA3BUTHS MOJNIOYHBIX KeJe3 Yy B3POCIbIX CaMOK (PHKCHPOBAIH MO GajnbHON
OLEHKE - 3 MOJOUHBIE Ke/e3bl 3aMETHBL, 4 - MOJIOYHBIC kene3sl Habyxiue, 5 - cunpHO Habyxiume, 6 - nakauus.
[lockonsKy BpeMs MaccoBOTO Da3sMHOKEHMA KaXIblH TOA OTAMYANOCH, TO pacyeT BeNH Mo mnepuouy
Pa3sMHOKEHHS, a HE 110 KaNeHIapHbIM MOKa3aTensM. 3a TouKy oTcuera Opanu JeHh, KOTJa MOJOOHAK BIIEPBbIE
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BRIXOMWI W3 HOpPbl. MBI CUMTAIM, 4TO B 3TOT NEPHOA JIAKTALUMA 3aKAHYMBAETCH, XOTA HEKOTOPbIE CAMKH
MPOJIC/DKANH JIAKTHPOBATh HEKOTOPOE BPEMs IOCHE BbIX0OJa MOJOALIX H3 HOPhI. CTajHH, KOTOPhIE B HACTOALIEM
HCCNENOBAHMM MBI HCIIONb30BAM /1A XapaKTepPUCTHKH PAa3MHOMXCHHUA, Mbl OMPEACHANM KaK: MOArOTOBKA K
6epeMeHHOCTH, 6epeMEHHOCTS, JIaKTallks, UeThIpE HEJIENH NMOC/IE ee OKOHYaHus (MocT-nakTauma I) u crenyromne
yeThipe HenenM (mocr-nakraums II).

Kaxmyio caMKy, y KOTOPOf OTpEAensUId MOoKa3aTe/lM Pa3BUTHA MOJOUYHBIX XKeje3 Wil KOHUEHTPAlHIO
nporecTepona, 00CNEeOBANM OJUH pa3 B TeUEHWM OAHOM Takoi crapuu. JIMuIb HEMHOTHX CaMOK YMABANOCh
ofcnenoBaTh MHOTOKPATHO BO BpeMs Kax[o# Takol craguu. M3MeHeHHS NpOreCcTepoHa pacCYMTHIBANH JUIA
KaXKIOM CAMKH, ONPEENsIH eXEeHEAEILHO: NOAr0TOBKA K OEPEMEHHOCTH - 2 HeAenH, GepeMeHHOCTD - 4 HeflelH,
nakTauma - 3 Hepenw, noct-nakrauna 1 u nocr-nakrauus Il no 4 semenu. [Ins aHanuza MCNONb30BAJIH BCE
nofydeHHble ganHeie. Ecni kpoBb Opanut ABKIBL 32 HEEMO, TO UCHONB3OBANH CPe/IHEe 3HAUSHUE,

B3pocibix CaMOK pa3sle/Iaid Ha TPH rpynmbl: (1) pa3sMHOKABUIMXCSH, KOTOPBIE NMPUHECTN BBIBOMOK - N =
50, (2) Hepa3MHOXABLIUXCH, KOTODhIE HE POXAJIH, 4YeH HHUEKC pa3BUTHA MOJIOYHBIX JXeJe3 yKashiBall Ha
OTCYTCTBHE NMOATOTOBKM K pasMHOXeHHIO - N = 57 H (3) Hepa3MHOXaBILIMXCS CaMOK C Pa3BHTLIMH MOJIOUHBLIMH
Xeie3aMH, NOKA3LIBAIOMIYMH WX FOTOBHOCTb K PA3MHOKEHMIO, T.€, CAMOK C HapYIISHHbLIM pasMHOXeHueM - N =
10. Mpobe1 kpoBu Opajii BO BpeMsA XHBOOTIOBA, ECTECTBEHHO, HAM HE YAABANOCH OT/IAB/IMBATL KAXKAYIO CAMKY
eKEeHEeAbHO, TO03TOMY BENHYMHA €XKCHENCHbHBIX BHIOOPOK NpH ONpEIENeHHH TEHACHUMH H3MEHCHHH
ormmauaerca. TTOCKONBKY MHJCKC pPa3BHTHS MOJOYHBIX >K€ji€3 NpH MNOWMKaxX pPErHCTPHpOBANCA He BCerna,
KONMNECTBO JAHHBIX N0 DTOMY NOKa3aTeIno TAKKE OTIHYAETCH OT KoauuecTea npob nporecrepona. Jlanusie no
QHATH3aM KOHLEHTPAalldW [POreCTEPOHA W WHJEKCAM PAasBHTHS MOJIOHHBIX Xejle3 Yy CaMOK, KOTOphIX
ofciiel0BaIH MHOTOKPATHO B TCYEHHE OJHOrO MEPHONA PasMHOXKEHMA, HE HapylalT TEHACHLMH AWHAMHKH
3THX Mokazatenedi B nomy/siuuH. Heckonbko mpob H ZaHHBIX 110 HHJIEKCAM, B3ATHIE Y CETOJETOK, FOAOBAIBIX H
B3POCIBLIX CaMI{OB, TIPEACTABIEHbI B HTOM WCCHCHOBAaHWM, HO HE UCIONL30BaHLI NPX 00INEM CTATHCTHICCKOM
anami3e. Pa3HMLa KOHLEHTPAUMH NPOTECTEpOHA MpoaHalu3WpoBaHa crnocobaMu 2x-(GakToOpHOrO aHanM3a H
ANOVA nns Toro, 4tobsl onpeaenuts, 66U10 K 310 06muM 3¢ dexToM pasMHOoKaroLeics rpynsl Wi obmuM
noKasareneM [UIA Kax iod cTaauu pasmuoxkenns. ITockonpky kapTHaa obluero nomynauroHHoro 3¢diexra Obiia
o9eHb MnokasaTenbHol (Tabn. 3), To pasHMIY MEXAy PasiHUHBIMYU rPYITaMH M CTRAMAMH JUIA KOKAOH rpyNmb
CaMOK PCCUHTBIBANIH, HCOO/B3YA TOJILKO OJIMH CrOcod ANOVA. PazHilly Mexay 3HauYeHHSMH ONpeessuld no
kpureprio @uuepa PLSD u cunrany ee noctoBepHodt npy p < 0.05. PasHuily MeXAy WHIEKCAMH pa3BHTHA
MOJIOUHEIX Kelle3 aHATM3NPOBAITH, UCcronb3ys Tect Mann-Whitney. Jl1a cpaBHeHHs NPUMEHSUIH t-KPUTEPHH.

Pe3ynbrarthl
Ob6wue 3amevaHus

KOHUEHTALHA MPOrecTepoHa FHAUMTENBHO OTIHYATACh KaK MEXTY TPYNHaMH PasMHONAIOLIUXCH CaMOK,
TaK ¥ y OHHOM rpynnsl Ha pasHeix (azax pasmuoxkenus (rabn. 3A). IlepeKpbiBaromuxcs loKasatesel npu
CpaBHEHMH IPYNN U CTaaHil He OTMeYalu.

guﬂauuxa nokazamesnel Yy Pa3HbiX 2pynn e3pocNbiX CaMOK

V pasMHOXaIOIMMXCA CaAMOK KOHLIEHTPALMA MpOTeCTepOHa YBENWYHBANACH, JAOCTHrad Mika B Hawane
6epeMEHHOCTH, @ 3aTeM yMEHBUIANACH B TEYEHWH NOCTEAHNX ABYX HE/IENb ITOH CTa[MH, 3aTeM BHOBb YBE/H'H-
Bajiach, JAOCTHras MaKCHMAIbHbIX MOKa3aTejell NMPH Hayase JIaKTalyHd, a 3aTeM BHOBb CHWXamach (puc. 1).
[ToXoxkas JMHAMHKA KOHIIEHTpAUMH IIPOTECTEPOHa OTMEYEHA Y CAMOK ANbIMHACKOro CypKa, y KOTPhHIX
KOJIHECTBO NPOTECTEPOHA B KPOBH YBEJIHHHBAIOCH B TEUEHNE NEPBLIX ECTH HEJeNb NOC/IE OKOHYAHHUA CIIAYKH.
OnHako, B TMTEPATYPE HET AAHHBIX O AMHAMHKE 3TOTO FOPMOHA Y HUX BO BpeMs JakTauun (Hacklander, 1997).
Cpennne 3HadeHus NpH GepeMEHHOCTH W JIaKTAUMM CYUMIECTBEHHO HE OTIMYAIUCH (tabn. 1), HO oHM ObimH
3HaYMTENBHO BHIUIE, YEM CpEIHHE 3HAYEHHSA MOCHE OKOHYAaHHA JIaKTauHH (tabn. 3B). Cpennue 3HayeHHS
KOHHEHTPAlMK MPOrecTepOHa 10 GEPEMEHHOCTH HE OTAMYANNCH CTATHCTHYECKH JOCTOBEPHO OT TAKOBBIX MPH
GepeMEHHOCTH H TAKTALIAM, HO BCE JKE MOXKHO MPEANONOXKNTE, UTO 3TO CTATHCTHYECKH HEJIOCTOBEPHOE pasiuyHe
HMEET ompeleNeHHoe Guonorndeckoe 3HaueHHe. MHAEKC PA3BUTHA MOJIOY-HBIX KEJe3 y PasMHOKAIOMHUXCS
CAMOK YBETHYHMBAJICS, IOCTHIas NTHKA K KOHILY JIAKTAlluH ¥ BO BPEMS TNEPBBIX JIHEH MOC/IE €¢ OKOHYaHKA, a 3aTeM
ymensmaics (puc. 2). CpenHee 3HaueHMs MOKA3aTe/d MHAEKCA PA3BHTHA MOJIOHWHBIX KKEJE3 BO BPeMA
GepeMeHHOCTH OBUIO 3HAYHTENBHO BRBILIE, YEM Ha npeasuryiuedt cragun (p = 0.00016), a Bo Bpemsa nakTauuu
3HAYUTENBHO BBIIIE ueM npH 6epemernocTH (p < 0.00003).
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Tabnuua 1.
KoHueHTpauus nporectepoHos (ng/ml) y M. flaviventris.
3HaueHus - cpegHee £ SE(N). N = 4ncno XUBOTHbIX.
MNpenGepe- BepemeHn- Naxrauus MocT- Mocr-
MEHHOCTb HOCTb naxrtauus | | naxraums |l
Camku
PaamHoxawmecs 1.3120.25(11) | 2.43+0.25(40) | 2.5720.5(31) [ 0.84+0.24(14) 0(6)
HepaamHoXalouwecs 0.50+0.12(38) | 0.43+0.08(32) | 0.14+0.05(14) 0(7)
C HapyLIeHHBIM Da3MHOXEHUEM 1.63+0.23(9) [ 0.51+0.15(4) | 0.48+0.11(4) | 0.33+0.13(2)
TopoBanuie 0.92+0,37(6) | 4.13+1.70(8) | 0.29+0.19(4) | 0.14+0.14(4
Camuni
Bapocnble 0.12+0.05(31) | 0.17£0.05(24) | 0.11+0.05(13) 0(6)
ropoBanbie 0.18+0.18(4) 0(3) 0.12+0.12(3) | 0.07+0.07(5)
Ceronetxm
| | | | | 0.18+0.08(5)

V HepasMHOXAIOUIMXCS CAaMOK KOHLIEHTpalMs MpOrecTepoHa yBelMYMBanach BO BpEMA nepuosa,
COOTBETCTBYIOLIEr0 MOATOTOBKE K pPAasMHOXKCHWIO, W JOCTWrana CBOEr0 mHKa, Koraa OepeMeHHOCTh
Pa3MHOKAIOUIMXCA CAMOK TOJIbKO HRYMHANach. 3aTeM OHa yMEHbLIAIACh BO BPEMA NIEPHOJA, COOTBETCTBYIOWIETO
naktaumu (puc. 1). Jins HepasMHOXKAOLIMXCA CaMOK aIbIIHACKWX CYpPKOB OTMEYEHBI MUK KOHLEHTPAUWH
ropMoHa BO BpeMs [€pUOAA [IOJIFOTOBKH K Pa3MHOKEHWIO H €¢ CHIKEHHE BO BpEMA TIEpHOZA,
cootrercTByiomero Gepemennoctu (Hacklander, 1997). Cpennue 3Ha4€HHA KOHUEHTPalMM NpOTeCTCpOHa He
OTAMYATHCH Ha pasiHyHbIX hasax pasmMHoxkenns (Tabn. 3C). MHaekc pasBUTHA MOJIOYHBIX JKe/le3 Y STOH rpynmsi
B3POC/BIX CAMOK HE M3MEHAICS H Obii J10BOJILHO HU3KMM B TEYCHHE BCErO MEPHOAA Pa3MHOKEHUS (puc. 1,

Tabn. 2).

Tabnuua 2.

MHOEeKC pas3BuTUs rpyaHbix xenea (x £ SE(N)) y B3poCnkix CamoK XenToOpoxoro
cypka (M. flaviventris). N = 414cno camok.

Npen6epe- Bepemen- Nakrauus MNocT-
MEHHOCThb HOCTb nakrauusa
Pa3MHOXaKOLMECH 3.38+0.18(8) | 4.33+0.09(38) | 5.66+0.09(32) | 5.73+0.14(11)
Hepa3MHOXaloLwWwmecs 3.17+0.07(34) | 3.22+0.07(32) | 3.31+0.13(13)
C HapylweHHbIM Pa3MHOXEHUEM ' 4.43£0.16(9) | 4.67+0.33(3) 4.0+1.0(3)

KoHueHTpalMst TNpoOrecTepoHa B KPOBH CaMOK TPETheH IPyMnibl 6ba  BeiCOKOM Ha  (paze,
COOTBETCTBYIOMIEH panHeil GepeMEHHOCTH, 3aTeM OHA YMEHbIIIANACH /10 HAYana MEPHOAA TAKTALWH, 3aTEM CHOBA
YBENWYHBANACh, TOCTHIaA MHKA K KOHILY TOTO NEPHO/A, a 32TEM CHOBA CHIKAIACh (puc. 1). Cpenuune 3Ha4eHus
KOHLIEHTPALIMK MPOrecTepoHa Oplik y STHX CaAMOK 3HAYHTE/BHO BbILIE BO BPEMS MEPHOA, COOTBETCTBYIOLIErO
fepeMeHHOCTH, YeM BO BPEMA TEPHO/IOB, COOTBETCTBYIOUIMX JAKTALMM H TIOCIE HEe Y POXKABLIMX CaMOK (rabm.
[, puc. 3D). HMHOeKC pa3BUTHA MOJOYHBIX JKEJNe3 BO BpEMA NMEPHOAOB, COOTBETCTBYHOIIMX bepeMeHHOCTH,
NAKTALMKA M CTATMSM TIOC]E ee OKOHYaHMA NPAKTHYECKH He OTIMvaics. Mexay nmepBbiM ¥ BTOPbIM NEPHOLOM
CTATHCTHYECKHE pasiiniks cocTasnsnu p = 0.27, MEXy BTOPHIM ¥ TPETBHM - p = 0.26.
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Tabnvua 3.

AHanu3 cpefHei KOHUEHTPauUuUKn NporecTepoHa
y B3pOCAbLIX CaMoK xenTobpioxoro cypka metoaom ANOVA

MCTOuHNK | df | F | p
A. O6wumii appexr

PenpoayktueHas rpynna (A) 2 21.3 0.0001

Cranusa pasMHoxeHus (B) 2 4.1 0.0179

Bzaumogeiicteune (A) (B) 4 1.7 0.1602
B. Paamroxatoumecs caMkmn

Craams pasMHOXEHUS | 3 | 3.5 | 0.0175
C. Hepa3mMHOXaLmecst CaMKu

Craans pasMHOXEHUs [ 2 ] 2.0 | 0.1407

D. Camku C HapyLUeHHbIM Da3MHOXEHUEM
Craava pasmMHOXEHUS [ 2 | 9.1 | 0.003
E. BepemMeHHOCTb
PenpoaykTuBHas rpynna | 2 [ 255 | 0.0001
F. Jlaktaums
PenpoayxTvsHas rpynna | 2 | 100 | 0.0002
G. Mocrnakrayms
PenpopyktveHas rpynna | 2 | 4.5 | 0.0201

Paznuvusi Mexxdy 2pynnamu e3pociibiX CaMoK

KoHueHTpauus nporecTepoHa B KPOBH Pa3MHOKAIOUMXCS CAMOK ObUla 3HAYMTENBHO BhILIE, HCM Y
HEPa3MHOXKAIOUIMXCA B TCUYEHHH BCETO mnepuosa pasMuHoxenus (tabn. 1, 3E-G). [lng B3pocisix camoK
anbIHICKOro cypka otmedeHsl Takue xe otaudnsa (Hacklander, 1997). V Tpersefi rpymimel B3pOCIBIX CaAMOK
KOHIIEHTPALMA FOPMOHA B KPOBH Oblia 3HA9IHTENILHO HWKE BO BPEMA MNEPHONA NAKTALMH Pa3MHOKABLIMXCS
CaMOK, OAHAKO BO BpEMs, COOTBETCTBYIOLIEE NEpHOny OEpeMEHHOCTH H TIOCTIAKTALMOHHOMY TNEPHOZY,
KOHLIGHTPALIMs NIPOTECTEPOHA B KPOBH y ITHX ABYX IPYIIT He OTIH4anach (Tabur. 1, 3). KoHleHTpalus ropMoHa 8
KpOBH y CaMOK, MOTEPNEBIIHX Heylady B Pa3MHOXEHWH, Obina BbILNE, Y€M Y HEPasMHOXKABIIMXCA BO BpeMA
MepHO/Ia, COOTBETCTBYIOMET0 GEPEMEHHOCTH, HO HE OTJIHYANAck BO BPEMs JIaKTallMH H N0C/Ie Hee (Tabn. 1, 3).

WHIeKC pasBHTHS MOJOYHBIX JKeNe3 Y PasMHOKAIOIUMXCA CAMOK Obll 3HaYMTENBHO BbIllE, 4YEM Y
HEpa3MHOXKAIOMIMXCS Kak BO Bpems neproaa GepemenHoctd (p < 0.00003), Tak ¥ BO Bpems JiaKTauuH (P <
0.00003) u nocne see (p = 0.00011). Bo Bpemsa nepuona 6epeMEHHOCTH MHAEKC Pa3sBUTHA MONOYHBIX KeENe3 y
Pa3MHOXKABIIMXCA CAMOK M CAMOK C HADYIIEHHBIM Da3MHOXEHMEM TNPAKTHYCCKH He oTnnuancs (p = 0.48).
Oj1HaKo, BO BpEM JIaKTalUMK Y NEepBBIX OH Obin 3HaumTeNbHO Bbilie (p = 0.011). XoTa 04€BHAHO, YTO HHIAEKC
Pa3BUTHA MONIOYHBIX XKeNe3 Y PONKABIIMX CAMOK B MOCT-NAKTALMOHHBIA NEPHON ObUT BBIIIE, CTATHCTHIECKHH
aHANM3 [0KA3an OTCYTCTBHE HOCTOBEpHBIX pasnmuuii (p = 0.123). Tlo Bcell BHAMMOCTH, OTCYTCTBHE
CTATHCTMYECKHX pa3fiHuuii CBf3aHO He ¢ Ouonorndeckumm Qakramd, T.K. ACHO, 4YTO pOXaBIIWE CaMKH
BHIKAPMIIMBATH MONO/HAK, @ C HEGOMBIIMM Pa3sMEPOM BLIOOPOK IPYMM KHBOTHBIX. MHAEKC pasBUTHA rpyIHbIX
KeNe3 Y CaMOK ¢ HapyLICHHbIM PasMHOXEHHEM Obu1 3HAYHMTENLHO BbILIE, YEM Y HEPasMHOXABIIHXCA BO BpeMs
GepemennocTh (p < 0.00003) n naxraumy (p < 0044), BO BpeMs NOCTIAKTAUHOHHOIO NEPUOAA OH NPAKTHIECKHU
ue oTnugancs (p = 0.37).

ggzeue noso-eo3pacmHbie epynnsi

Hporecrepou onpefendanyd B KpoOBH Yy B3pOC/BLIX H TONOBABIX CaMIIOB, roaoBanbix CaMOK H CEroJieToK
(tabn. 1). Tonsko y rofoBasibix CaMOK OTMEYallH OTHOCHTENBHO BRICOKHE I10KA3aTENH KOHUCHTPALMH FOPMOHA
BO BpeMs [1epHOIa, COOTBETCTBYIONIErO MEPHOLY JIAKTAUMH y B3POCIBIX CamOK (tabs. 1). Tpu ananusze 3THX
rpynm Mbl OYCHL BHUMATENLHO OTHOCHIHCE K OUCHKE KaXaoro oﬁpa:sua‘ T.K. BeJIHYHHA BHﬁOpOK Onina
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HeOONBIION, a HA Pe3yJbTAThl B CBOK OYEpeAb MOIJIM OKa3aTh BIHMAHHE (D(eKThbl, CBA3aHHBIE C PA3IHYHBIMH
rOJI0BBIMH OTKIOHEHHAMH B GMONOrHH X MBOTHBIX. Tak, HanpuMep, CpaBHEHHE KOHLICHTPALMH MPOTeCTEPOHA BO
BpeMs niepHoaa nakrauuu B 1990 r. y B3pocabix pasmHoxawoumxcs (x = 4.93, SE = 1.6, N = 8) u ronopanbix (x
=5.48, SE=1.97, N = 6) camMOK He NnoKa3aJlo CTATHCTHYECKHN J0CTOBEepHbIX oTnuaui (t = 0.22, p > 0.9).

Y 83 B3pocnbix camuos u3 105 obcnenoBaHbIX KOHUEHTpaLUg nporectepona b6ria onpenenena xak 0.0,
T.K. OHa OblNIa HIDKE MOProBOTO YPOBHA onpenesieHus - 2.6 ur/mi. INokasaTend KOHUEHTPAUUH APOrecTEpPOHa B
KPOBM B3POCABIX CAMIOB CPAaBHUBAIH C KOHLUEHTPaLMEH ropMOHa B KPOBH HEPOXaBILHX CaMOK (MHHHMAJIbHBIE
noKasarenu cpeiu caMok). CpefiHue 3HaUeH!Us Y CAMLIOB BO BPeMs NEPHOIOB, COOTBETCTBYIOIINX OEpPEMEHHOCTH
U IaKTAUHH, OBLTH 3HAYHTEILHO HIDKE. BO BpeMs MakTalldi CTAaTHCTHYECKHE pasiHyHA cocTapnami t = 3.2, p <
0.01, a Bo BpeMs OepemerHocTn t = 2.8, p < 0.01. Bo Bpems NOCTIaKTaLHOHHOrO MEpHOAA MOKa3aTe/n
KOHUEHTPALHH rOPMOHA B KPOBU B3POCHBIX CaMIOB M HEPOXKABILHX caMOK He oTmudanucs (t = 0.63, p > 0.5).
3TOT pe3yNsTaT He YAHBUTENEH, T.K. B MOCTJAKTALHOHHBIA MEpUOj Y HEPOXKABIUMX CaMOK KOHIEHTpauus
ropMoHa B KpPOBW fafaer npakThuyecku g0 O (puc. 1), a ypoBeHb KOHUEHTPALMH B KPOBH APYTHX TPYII
B3POCJILIX CAMOK TAKXKE PE3KO YMEHBILAETCH, XOTA CAELYeT OTMETHTD, YTO Y NOCAESAHUX OHA 3HAYHTENBLHO BhIIIE,
CpaBHeHHe JBYX rpynn (camibl ¥ HEPOXKABIUME CAMKH) C OCTAMbHBIMM B3POCABIMH CAMKAMH MOKa3biBaeT
CTATHCTHYECKH JI0CTOBEpHBIe paziuyua (t = 3.0, p < 0.01). Ham He ynanoce cobpaTh JOCTATOYHOTO KOJHYECTBA
npo6 KpOBM /I NMPOBEAECHHA CTATHCTHYECKOrO AHANKM3A CPAaBHEHHS KOHUEHTPALMM MporecTepoHa y CYPKOB
ApYTHX MONOBO3PACTHBIX TPy,

O6cyxaeHue

[IpucyTCTBHE MpOrecTepoHa B KPOBH OTMEMEHO JUIS BCEX IPYIN B3pociklX cypkos (puc. |, Tabn. I). Oxo,
QYEBHAHO, YBEAHYHUBAETCA BO BPEMS CE30HA pasMHOXeHHs. [IMHAMUKY KOHIIEHTPAIMKM NPOrecTePOHa B KPOBH C
neyMs nukamu (OMH - BO Bpema GepeMEeHHOCTH, ApYroi Bo BpeMs JaKTaLUMH) HENb3s CUMTaTh THIHYHOM JUIS
MJIEKOTIMTAIOWMX. B NHTepaType OTMeualacs BaXKHOCTL JTOr0 TOPMOHA [U1A COXpaHeHHA OepeMeHHOCTH
(Nelson, 1952, ¢.52), yMeHbILIEHHE €r0 KOHLEHTpaluy nepen ponamu (Jamson, 1988, ¢.167) u coxpaHenue ee Ha
HM3KOM YPOBHE BO BpeMs fJakTauud. Y pasmHoxkarommxes cypkos M. flaviventris Taioke OTMEYEHO CHHKCHHE
KOHLEHTpALIMK ropMOHa Ha nocsie/iHeii daze 6epeMEeHHOCTH, OHAKO HETUITHUHBLIM ABJISETCH POCT KOHLEHTPALKH
NporecTepoHa ¢ e MMKOM BO BPEMS JIaKTaLIUH.

[Moxoxas KapTHHA [MHAMHKM TIPOrecTepoHa B KPOBH oTMedena uis M. monax (Concannon et al., 1983,
1984) u kanudopruiickux 3emasubix 6enok Spermophilus beechyei (Holekamp et al., 1988). Boicoku#i ypoBessb
NporecTepoHa OTMEYalld B KPOBM 4EPHOXBOCTHIX JIyroBhix cobauex (Cynomis ludovicanus), W18 HUX TaKKe
OTMEYEHO COXPaHEHHE BLICOKOH KOHLEHTPaUMH FrOPMOHA y HEPA3MHOKAOUIMXCS CAMOK B T€4YEHHH HECKONbKHX
Heneak rocie nposourposatHoro scrpyca (Formen, Garris, 1984). Haiune cexpeunn nporecteposa Bo Bpems
NAKTALMH SBIAETCA MOCNENCTBHEM MOJIEPKaHUA WM BOCCTaHOBAEHUA XenThix Ten (Concannon et al,, 1983).
WKenreie Tena y S. tridecemlineatus He pasBHMBalOTCA B TEYEHHE HECKOJbKHX HElElb 1I0CTIE POIOB W HAYMHAIOT
AKHMPOBYIO MHOWIBTPALMIO TOJBKO NOC/E nosBNeHHs BuiBoaka (Foster, 1934).

Bce 3TH BHOBI, KaK M BCE, NpHHAUIeKalKe K ceMelicTRy benwubnx, Tpube Marmotini, pasMHOXaIOTCS
TobKO OAMH pas B rogy (Black, 1963). Bbicokuii ypoBeHb KOHLEHTPALMH NPOreCTEPOHa MOXKET ObiTh
(aKTOpoM, KOTOPbIHi OrpaHHYMBACT YMCIO 3CTPYCOB, T.€. JUMHUTHPYET OauH roaoBoi uwkn (Formen, Garris
1984). Taxxke BOIMOXKHO, YTO 3T0T GaKTOp MOAABASET OBYJALMIO, KOTOPas MOXET OTPHLIATENILHO NOBAUATE Ha
NPOYKUMIO MOJIOKA Y caMOK MpH Jaxraunn. Hanprus, y cepwix 6enok (Sciuruc carolinensis), npuHaiiexaiiux
k Tpube Sciurini, pa3MHOKAIOMWMXCA B MO ABAXKIbI, KOHUEHTPALHA NPOreCTPOHA PE3KO NanaeT cpasy Xe Jlocne
ponos (Tait et al 1981). Takxe y nekapu (Tayassu tajacu), pasMHOXIOWIEroCs KPYrabli rod, KOHUEHTpaLKs
1porecTepoHa yMeHbLIaeTcs Bo Bpems pasmuoxkenns (Hellgren et al., 1985).

XoTs 4epHOXBOCTHIE JyroBble cOGauku U HE MPUHAIEKAT K rPYINe 3UMOCHSAIIMX KUBOTHBIX, OHM 4acTO
MOTYT HE BBIXOAHTh H3 HOPbl B XONOAHKIE H HEMOTOXKHE AHH, M 32 BPEMA 3HMbI 3HAUHTENIBHO TEpsIOT B BECe
(Hoogland., 1996). BepHemcs k 3umocnsmum Marmotini. JXuBoTHBIE, Macca Tena KOTOPhIX HEBENMKa mnepel
CrAYKOH, HE BRDKHBAIOT 3UMOl (Armitage et al., 1974; Armitage, 1994). Tlo3aHee pa3MHOXKEHHE H NONbITKA
NOATOTOBKH KO BTOPOMY Pa3MHOXKEHHIO B TEYEHHUE OJHOTO JIETa TakKe MOTYT 00YC/IOBHTE CMepTh XKHBOTHOTO BO
BpeMs criA4kd. TakuM 00pa3OM, CPEH KHBOTHBIX B MOMYJALMH HIAET eCTECTBEHHBIN OTOOD (PHIHONOTHYECKHX
MEXaHU3MOB, KOTOpbIE OrpaHHYMBaIOT 00pa3oBaHue ARUEKIETOK KOPOTKHM NEPHOJOM.

BoiCOKHH YPOBEHb COJAEpXKaHMS [IPOTECTEPOHA B KPOBH HEPa3MHONKAIOUIHXCH TONOBANbIX CaMOK
MO3BONSET NPEANONOKNTG, YTO 3TOT MEXaHH3M He JIaeT MM pasMHOXKAThCA /10 Hayajia peaibHON 10NO0BOM
3penocTH. BO3MOKHO TakkKe, 4TO JTOT MEXAHHIM MONKET ONPEACHATs HMHTErpauuio (CpokH) rneprHosa
pa3MHOKEHHS B FOIOBOM LMKJIE CYpKoB. Mbl n€iaeM Takoe NpeinoioxkeHne, NoToMy HTO CPEH ABYXIETHHX,
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crnocobHbIX K PasMHOKEHHIO )KCJ'ITOGPIOXI{K CYPKOB HHOra BCTPEYAOTCA XXHBOTHBIC, KOTOpbIE€ NMPOAOIKAKOT
HAXOOHTBCA B CIIAYKE A0 KOHLIA BTOPOTO JIETA HX MH3IHH. Takoe monoxeHHe MOXET ObITh OﬁyCJ'IOBJTEHO BBICOKHM
CofepaHHeM NPOrecTePOHa B KPOBH NPe/sTyIHM JIETOM, KOTOPOE ONpelesifeT 3anas/iblBaHie 3cTpyca.

HauGonee BbICOKHII WHOEKC pa3BHUTHA MOJIOYHBIX JKele3 OTMe4aeTcd Y pOMXKaBHIMX CaMoK, 3TOT
TOKa3aTeib MOXET CIYXHTh XOpollied BHEUIHEH XapaKTePUCTHKOH YYacTHS J>KHUBOTHLIX B Pa3sMHOXKEHHH.
[ocTOAHHO HU3KMIA YPOBEHL NMPOTECTEPOHA B KPOBH HEPA3MHOXKAIOUIMXCA CAMOK W HH3KHH MHAEKC pa3BUTHA
MOJIOYHBIX €JIe3 ¥ ITHX XKHUBOTHBIX, @ Takxke TOT (aKT, YTO KOHUEHTPALWA MOPMOHA Y CAMOK C HAPYLIEHHBIM
PasMHOKEHHEM BBILIE, W TO, 4TO HauboJjice BBICOKHE II0Ka3aTeNnH KOHLIEHTpALMH MMPOrecTepoHa H HHAEKCa
PA3sBHTHA MOJIOYHBIX JKEJIE3 OTMEYEHR! Y PasMHOXKAIOIMHXCA CAMOK, CBHIECTENLCTBYIOT O TOM, YTO MPOTECTEPOH
HIPAET POJjib B PA3BHTHH MOJIOYHBIX KeJie3.
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