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MONGOLIAN MARMOT SKIN GLAND MORPHOLOGY

Adiya Yansanjav
Institute of General & Experimental Biology Mongolian Academy of Sciences

Specific skin glands, as sources of chemosignals, have attracted the attention of sci-
entists for many years. These glands are diverse in terms of location, quantity, size, and
histological structure and in the chemical compositions produced by the glands. Until now,
however, in many mammalian species skin gland structure has not been well studied, and
in many species their topography has not even been described, desptiet the fact that in all
species glands play an important biological role. This is particularly true for most rodent
species, including marmots.

At present, the histostructure of anal, sole, cheek, Meibomia, and Garderova glands
and mystacial glands have been discovered and described in detail in 11 out of the world’s
14 marmot species. Besides a short description of anatomical structure and a possible role
of anal glands in marking of territories (Tarasov, 1960, 1961), no more skin gland studies
for the Mongolian marmot (Marmota sibirica) have been done until today (see Table 1).

Table. 1.
Specific skin glands
Marmot . Supraor-
species Anal glands Cheek Mystacial Sole glands ST bital
glands glands glands
glands

M.sibiri +*(1.2,30- *o#(30- *ott *o#t *oft

Siirica 34,35) . 34,35) (30-34,35) | (30,34,35,) | (30,34,35)
M.baibacina | +* (1.3) +(4) - - _ _
M.bobac +*0 (5.6) +0 (7) *0 (5.6) *0(5.6) - -
e - (5) - %0 (8) %0 (8) %o (8) %o (8)
ica
M.cauduta - *(9) - *0 (6) - -
M.menzbier | +* (9.10) +%(9.10) +(9.10) +(9) - -

+¥# (11, +*0 (14.15.
M.monax 12.15) +*0 (13.15) 29) - - -
M.caligata +*0 (15) +*0 (15.16) *0 (15) - - -
+*0 15,17, +*0

Mmarmoiasy | ; |9 (15202122) |~ . . .
M.broweri +*0 (15) +*0 (15.23) *0 (15) - - -
M . +*0

AAvEnaisi| - (15.24.25.26) | ; - -
M.olimpus +*(27) +%0 (15.27.28) | - - - -

Notes: + data on markings, * data on gland existence and short anatomical description;
0 — short description of histological structure, # ultrastructure description, - no data.
Numbers in brackets are literature references.
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1. Tarasov, 1960; 2. Tarasov, 1961, Berendyaev, Kulkova, 1965, 4. Kapitonov, 1975; 5.
Skurat, 1972; 6. Sokolov, 1973; 7. Spivakova, Kapitonov, 1982, 8. Skurat, Potapova, 1991,
9. Mashkin, Baturin, 1982; 10. Mashkin, 1983; 11. Hamilton, 1934, 12. Smidt, Hearn,
1979, 13. Hebert, Frescott, 1983, ; 14.Walro,et al 1983; 15.Rausch, Bridgens,1989;
16.Taulman, James, 1990; 17.Perrault, 1731; 18.Schaffer,1940; 19.Kratochvil, Hra-
be, 1967, 20.Psenner, 1956, 21.Munsh,1958; 22.Koenig,1957,; 23.Rausch, Rausch, 1971,
24.Armitage, 1962, 25.Armitage, 1974, 26.Armitage, 1976, 27.Barach, 1973, 28.Thiessen,
Rice, 1976, 29.Meier.,1991; 30. Adiya, 1993, 1993a; 31. 32. Sokolov, Adiya, Stepanova,
1992, 1993, 33. Sokolov, Stepanova, Adiya, 1993, 34. Adiya, 2002, 35. Adiya, 2007.

Figure 1. Location of specific glands on the
Mongolian marmot (Marmota sibirica ).

1 - Mystacial . 2, 3 - Supraorbital and Gard-
ers glands. 4 - anal, and 5 - sole gland.

To study the skin gland structure of both subspecies of Mongolian marmot (38 in-
dividuals from the Arkhangai and Central provinces ) samples were taken from different
parts of marmot’s body: spine, neck, belly, mouth, forchead, anus, upper and lower eye-
lids, the soles of fore and rear paws, and Garderov’s glands. We used light and electronic
microscopes to analyze collected samples (Sokolov et. Al., 1988; Humpry, Pitman, 1979).

Results

Acinar glands. Compared to many taxonomic groups of mammals, rodents do not
have diffusely located skin tubular glands, but they do have acinar (lipid synthesizing)
glands (Sokolov, 1973). In the skins of Mongolian marmots, acinar glands are placed in
pairs nearby hairs, and the size of the gland in adult marmots does not exceed 112 x 62 um.

There are some differences between male and female gland cells in their ultrastruc-
tural characteristics, which indicate specialization by sex, with different glands having the
ability to synthesize substances of different chemical natures. In male cells the smooth
reticulum is not distinguished and there are many free ribosomes. Granule secretions
havemiddle electronic density with large, electronically transparent “vacuoles” of differ-
ent sizes. Sometimes these “vacuoles” occupy almost all of the granule, so that appears
transparent, with dark rings around the periphery (Figure 2). .



Pigure.2. Acinar gland of male s nape. Translucent electronic microscope. Acinus
fragment nearby channel that flows into pocket hollow full of gland. In cells surrounding
channel, gland granules can be seen specific to male cells (X5000. On insertion, frag-
ment of cytoplasm with GER cisterns (X 10 000)

Anal glands. The anal glands of marmots occur in three skin pockets situated on the
dorsal and lateral sides of anus. Only one individual (a juvenile) had pockets with three
branches. Pocket exit tubes were situated in the wall of the anus. In adult individuals the
exit tubes of the central pocket had diameters of 1.2-1.5 mm and lengths of 8-10 mm.
Pocket sizes were almost the same with a 7-9 mm length and 3-5 mm width (Figure 3).
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Pigure.3. Acinar gland of anal pocket (coloured by hematoxylin-eosin). A-anal part
(anus is artificially widened. Bb-three-branched central pocket of anal gland from days
old youngster (06 x 5). B — side pocket of anal gland (00 x 2,5). I'- Exporting channel of
tubular gland enlarged 10x25, coloured by hematoxylin-eosin. [IP-exporting channel,

Jl-semi-thin cutting of acinar gland (06 x 100).

Pocket bottoms were formed by a strong dermal layer, where polilobical acinar
glands were layered, while tubular glands are layered below. The total length of glands in
adults was 3800 to 4380 mm, and the maximum thickness was 700 pm (Figure 3 6.8 a).



Anal pocket glands. Every lobe of acinar glands consists of acini with their own ex-
cretory tube. The acinar glands of anal pockets are considered free and they are not associ-
ated with hair follicles. On a histological level, neither seasonal and nor sexual differences
in the structure of acinar glands were detected (Figure 3).

Electronic microscope studies showed that male’s acinal glands had the following
characteristics: nuclei with small amounts of heterochromatin and a large active nucleo-
lus, a synthetic apparatus with a substantial amount of long granular endoplasmic retic-
ulum (GER), free ribosomes,and and roundish mitochondria. The distinguishing features
of cells were big glicogene conglomerates concentrated around gland granules and their
morphology. Granules were oval in shape with middle electronic density and were sur-
rounded by dark circles (1-5 pm in diameter). (Figure 4).
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Pigure.4. Male acinar gland of anal pocket. Translucent electronic microscopy. Acinus
periphery. On a basal membrane there can be seen undifferentiated compressed cell (X
8300). On insertion, fragment of near nucleus cytoplasm (X 10 000).
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In deeper dermal layers, under acinar glands were the tubular glands of anal pockets.
They wee represented by two complexes surrounding acinar glands in a C-shape form.
From each complex there was one excretory duct leading into the pocket hollow, located
near tubes of acinar glands. Glands appeared as dense rolled up tubes separated by con-
necting tissue. The cytoplasm was basophilic. On a histological level, seasonal, sexual,
and/or age differences were not observed.

Electron microscope studies of anal pocket tubular glands showed clear sexual dif-
ferences in the epithelia of the cells. In cells of both sexes there ere well developed protein
synthesizing apparatus (with numerous ribosomes and separated short cisterns of GER)
and a gel-synthesizing conveyer,the Golji apparatus. The Golji apparatus in males was a
dominant organelle and occupied a substantial area of the cytoplasm. In females, the Golji
apparatus was substantially smaller and there were fewer mitochondria. In addition to the
usual-sized mitochondria, however, there ere also some gigantic mitochondria (up to 7um
, ten times larger than the standard size). Similar mitochondria (up to 3 pm in diameter)
have been described only once in gland epithelia for human apocrine glands (Kurosimi et
al., 1984). Gland granules in females cells were represented by following three types: 1)
similar to those of male cells (not many), i.e. translucent and surrounded by membranes
with soft nets; 2) small dark granules concentrated in the apical part of the cell; 3) elec-
tronically translucent granules with a definite membrane. Compared with Smith & Hearn,
(1979), our data showed species differences in the ultra-structural characteristics of cells
(in the structure of synthetic apparatus, the morphology of granules, and reserves and
distribution of glycogens) in acinar glands in anal pockets of Mongolian and forest-steppe
marmots (M. kastschenkoi).

There were some species differences in the anal glands at at anatomical and histologi-
cal level. Alpine marmot (M. baibacina) anal acinar glands are smaller than those of Mon-
golian marmots, but the complex of tubular glands are bigger (Kratochvil, Hrabe, 1967).
In steppe (M. bobak) and black-capped marmots (M. camtschatica) the tubular glands are
represented by one (not by two) complexes (Skurat, 1972; Skurat, Potapova, 1991).

To conclude, the anal glands of Mongolian marmots have various of anatomical, his-
tological and ultra-structural peculiarities, differentiating these glands either from glands
on the body, or from similar glands of other species of the genus Marmota (Figure 3).

Mystacial glands. Mongolian marmot’s mystacial glands are located in the skin
near the lips. The skin (1.5 x 1.5 cm) which is located on the upper lip , is substantially
(3-4 times) thicker than nearby cheek skins. Histological sectioning of the thickened skin
showedthat there are multipartial acinar glands in both sides of hairs and below are two
complexes of tubular glands (Figure 5 a.6.).
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Pigure.5. Acinar glands of mouth angle (coloured by hematoxylin-eosin). A-widened
area of skin whre the glands are located, b-three complex of glands: dark-coloured
(mml) and light-coloured (cell) tubular and acinar (06 x 1,2). B — acinar glands scan-
ning electronic microscope, X300). Tubular glands of mouth angle (coloured by hema-
toxylin-eosin). I'-dark-coloured (I complex), (06x10). /] — light-coloured (II complex, (06
x 5 ull).

Males had bigger glands than females and there were some fluctuations in sizes of
organelles. The biggest glands (923.2 x 275.7 um) were observed in males during the mat-

— 21—
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ing season. Glands of both sexes were different by not only size, but also by cell epithelia.
Although the cells of both sexes ynthesize the lipids, the GER does not . Females had
fewer and shorter cisterns of granular reticulum, and males had fewer, longer reticulum
grouped in five to six profiles. Female granules were surrounded by separate membranes.
They had translucent contents with defined dark ingredients of different forms. Male cells
hasfour types of granules: 1) tiny electronically-thick; 2) transparent with a dark and nar-
row border; 3) transparent with dark heart with a polygonal form; 4) translucent with
sensitive retina (Figure 6.7).

Pigure.6. Female's acinar glands of mouth angle. Translucent electronic microscope.
A — fragments of three different cells filled with granules that gives cells “tiger-like”
picture (X 5 000). b - cytoplasm location nearby nucleus with very rare GER cisterns,
ribosomes compacted in polysomes and Goldgi apparatus (X 10 000). On insertion,
gland granules characteristic to female's glands surrounded with membranoid structures
(X 10 000).



Pigure.7. Acinar gland in male’s mouth angle. Translucent electronic microscopy.
A — cytoplasm nearby nucleus. Two types of granules. granules with smooth nets and
granules with dark rounding (X10 000). b - granules with dark hearth polygonal form
(X 10 000).

Below the lipid glands through the depth of the derma there were two complexes of
tubular glands. The first complex was in the mouth cavity at the centre or slightly closer
to the thickened part of the skin on the upper lip and 1 cm from the mystacial area, 0.8-1.2
mm from mouth cavity. There were usually seven to 12 s egments in the complex.

The second complex of tubular glands was located nearly in 2 cm from the mystacial
area of the mouth. The depth from the skin surface was 1.8-2.8 mm. Similar to the first
complex, it had a tubular structure and tubular sizes of 650 x 110 um in width, while some
even reached 850 x 250 pm.

As was mentioned before, the mystacial glands of Mongolian marmots have not
been previously described. However, in steppe marmots (Skurat, 1972; Rausch, Bridgens,
1989), Alaskan (M. broweri) and gray marmots (Rausch, Bridgens, 1989) glands of sim-
ilar location have been studied for histological analysis. None of the above authors men-
tioned the three complex glands in the marmot’s mouth.

Sole glands. These tubular glands are located not only in the skin of the finger pads
and paws, but also in the hairless skin of the paw. The greatest concentration of glomerulus
is observed in the fingers pads. There was no difference in size among sexes and seasonal
fluctuations were not observed. However, some observations suggested that in March and
April some adults had enlarged glands, up to 880-270 pum (Figure 8).
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Pigure.8. Sole glans. (coloured by hematoxylin-eosin). A- Gland location in derma (06 x

5). B — Skin epidermis of sole (00 x 20). B — half-tone cutting through gland s tubes (06

x 100). I — epidermis ceratoid layer (06 x 20). /] — Exit of excretory tube on epidermis
surface (06.x 20).

Short cisterns of granulated endoplasmatic reticulum in male epithelium was rare,
and agranular reticulum was not observed. The Golgi apparatus was very distinct. It was
very well developed, positioned near the nucleus, its cisterns were short and widened, its
contents were translucent, and very few vesicles were present.

In female glands the sizes were narrow, but for males they ere wide. Females had
more cells enriched with bright granules than did males (Figure 9).



Pigure.9. Female's sole gland. Translucent electronic microscope. A — part of gland
tube. B, B - gland cells’ fragments (X10 000).

Meimodian glands of the eyelid. Meimodian glands are multi-segment acinar glands
that are open to the surface of the eyelid skin. Histological structure is typical to acinar
glands.
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Eyelid glands are well developed and actively functioning throughout the lifetime of
the animal. The biggest glands were observed in males during the mating season. In au-
tumn they became smaller. Meimodian glands have not been studied in any other species
of marmot, or even in other mammalian species.

Garder’s glands. Garder’s glands are located in the corners o f the eyelids and of
the complex of orbital glands, are the largest ones. Garder’s glands in adult Mongolian
marmots are 430 mg in weight. The glands have a tubular-alveolar structure. The main
synthetic products in many mammalian species are lipids (Sakai, 1981). The main differ-
ence in the glands cells of Garder’ glands is that they do not have a unique system for lipid
bio-synthesis in large quantity. The lipid are exported through exocytose, but not through
the holocrynic type (Wooding, 1980).

The epithelial cells of marmot glands have different types of coloring. Some look
brighter, while some are darker. Cells that are protein-lipid secreting have granules of two
types. They have a well developed GER. Sexual dimorphism was not observed.

The comparison of ultra-structural characteristics of cells in sole glands, the tubular
components of anal glands, and the glands of the mouth brings us to the conclusion that
the specialization of cells and the characteristics of glands are different depending on their
location in the body of marmots.
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CTPYKTYPHBIE OCOBEHHOCTH KOKHBIX KEJIE3
MOHI'OJIBCKOI'O CYPKA.

SA.Anpsaa
Hnemumym obwe u sxcnepumenmanviou ouonoeuu Axkademuu Hayx Mowneonuu
e.mail; adiya_ya@yahoo.com

Crenuduueckre KOXXHBIE JKelle3bl JaBHO NMPUBJIEKaId BHUMaHHE y4eHbIX. [1o Mepe
Pa3BUTHS 3TOJIOT MU MIIEKOITUTAIOIINX 3HAYUTEIILHO BO3pacTaeT HHTEPeC K Cleu(pUIecKuM
KOKHBIM JK€JI€3aM-UCTOYHUKAM XEMOCUTHAJIOB. DTH JKeJIe3bl HEOObIUaHO PasHOOOPa3HBbI
110 PACHOJIOKECHUIO U KOJIWYECTBY Ha TeJE, pa3MepaM, TMCTONIOTMYECKOMY CTPOCHHIO U
XMMHUYECKOMY COCTaBYy BBLAEIAEMOro cexkpera. OnHAaKO 10 CHX IOp JaJIeKo HE y BCEX
BHIOB MJICKOIIMTAIOIIUX HE TOJIBKO HE YCTAHOBJIEHA CTPYKTypa, HO Jake HE OIHMCaHa
Tororpausi KOXKHBIX JK€Je3, XOTs 3TH OPraHbl UIPAOT CTOJNb BAXHYIO POJIb B JKU3HU
MJIEKOIIMTAIOIIUX. B MOMHOM Mepe 3TO OTHOCHTCSI M K MHOTOYHCICHHOMY OTPSILYy
IPBI3yHOB, B TOM YHCJIE POLY CypKOB.

VY 11 n3 14 )uBymux B Hacrosiliee BpeMsi Ha 3eMJie BUJIOB CypKOB OOHapy»KECHBI
U Pa3HOW CTeNeHH MOAPOOHOCTH ONMKMCAHO TMCTOCTPYKTYpa aHaJbHBIX, ITOJOIIBEHHBIX,
meYHbIX, MelOoMueBbIX, ['apiepoBbIxX Jkeine3 M kejle3 ymioB pra. Kpome KpaTkoro
YIIOMUHAHUsI 00 aHATOMHYECKOM CTPOSHHMHU M O BO3MOYKHOM y4YacTHH aHaJIbHBIX JKeJie3 B
mapkuposke (Tapacos,1960,1961), npyrue KoKHbIE yKeJIe3bl MOHIOJILCKOTO CypKa JI0 Hac
HE HCCIeI0BAIHCH (cM. Tabi. 1).

Tabnuya 1
N3y4eHHOCTh CIICIU(HUSCKUX KOXKHBIX JKEJIe3 Pa3HbIX BUIOB CYPKOB
KosxHble crienuduaeckue xenes3sbl
Bupt cypkos AHaJbHBIC Ileunsie Keneswr B TlomomBeHHEIE TapnepoBsie Kenesst
JKCJIC3bI JKCIIC3bI yrmax pra JKCIC3bI JKCJIC3bI BCKa
o +* (1.2,30- *o#(30- « *ott *o#
WL 34,35) - 34,35) o#30-3435) 1 303435) | (30,34.35)
M.baibacina +*(1.3) +(4) - - - -
M.bobac +*0 (5.6) +o (7) *0 (5.6) *0(5.6) - -
M.camtchatica | *o (8) - *0 (8) *0 (8) *0 (8) *0 (8)
M.cauduta - *9) - *0 (6) - -
M.menzbier +*(9.10) +*(9.10) +(9.10) +(9) - -
+*4 (11, " +*0 (14.15.
M.monax 12,15) +*0 (13.15) 29) - - -
M.caligata +*0 (15) +*0 (15.16) | *o (15) - - -
M " +*0 15,17, +*0
AMArmota - g 19y (15.20.21.22) - . .
M.broweri +*0 (15) +*0 (15.23) | *o (15) - - -
. +*o
M.flaventris - (15.24.25.26) - - -
. +*0
* - R -
M.olimpus +*(27) (15.27.28)

30




Ycnosuvie 3naxu: + ceedenus o mapkuposke * -ynomumawue 0 HAIUHUU Jicene3
U Kpamkoe amamomuyeckoe ONUcAHUe, O — KpamKoe ONUCAHUE SUCMONOSUYECKOU
cmpyKkmypbl, # onucanue yiompacmpykmypul, - omcymcemaue 0annvix. Lugpul 6 ckobrax
— IumepamypHuvle UCMOYHUKU,

1. Tapacos.1960; 2. Tapacos.1961; 3. Bepenoses, Kyivrkosa,1965; 4. Kanumo-nos, 1975;
5. Cxypam,1972; 6. Coxonos, 1973; 7. Cnusakosa, Kanumonos, 1982; 8. Ckypam,
Iomanosa, 1991, 9. Mawxun, bamypun, 1982, 10. Mawxun. 1983, 11. Hamilton, 1934, 12.
Smidt,Hearn,1979; 13. Hebert, Frescott,1983; 14. Walro,et al 1983, 15. Rausch, Brid-
gens, 1989; 16. Taulman, James, 1990; 17. Perrault, 1731; 18. Schaffer,1940; 19. Kra-
tochvil, Hrabe,1967; 20. Psenner,1956; 21. Munsh,1958; 22. Koenig,1957; 23. Rausch,
Rausch, 1971; 24. Armitage, 1962; 25. Armitage, 1974, 26. Armitage, 1976, 27. Barach,
1973, 28. Thiessen, Rice, 1976, 29. Meier., 1991, 30. Aovsaa,1993,1993a; 31. 32. Cokonos,
Aovsa, Cmenanosa, 1992,1993); 33. Cokonos, Cmenanosa, Aovsa,1993; 34. Aowvsa,
2002; 35. Aovaa,2007

Pucl. Pacnonoxcenue cneyughuueckux
orcenes mapoazana. 1- yena pma,
2,3-o1ceneswl 6exka u eapoepa, 4-ananvhblil;
S-nooowsennwlil

JUist M3y4deHWs CTPOEHHsI KOXKHBIX JKele3 y JABYX IOABHAOB MOHTOJBCKOTO
cypka (Apxanraiickuii u lLlenTpanpHblil aiimak, 38 ocobeil) mpoObl Opaiau U3 pasHBIX
TonorpaMYeCcKUX y4acTKOB Teja: CIWHBI, 3arpuBKa, Oproxa, yria pra, 3anIa3HHYHOH
1 aHaIbHOW 00JaCTH, BEPXHEro M HIKHETO BEK, MOJOLIB INEPeAHEeH W 3ajHel jan u
Iapnepossl sxene3sl. CoOpaHHbBIE MaTepHAIbl U3y4aIl METOAMH CBETOBOW M DJIEKTPOHHON
mukpockonuu (CokonoB u ap, 1988; Humpry, Pittman, 1979).

PE3YJIBTATHI HCCJEIOBAHUM

Mugpgpysno pacnonoscennvie auyunapuvle dncenespl. B oTimume 0T MHOTHX
TAKCOHOMUYECKHUX I'PYII MICKOIUTAIOLINX, Y TPHI3YHOB B KOXKE TYJIOBHUILA OT"CYTCTBYIOT
a1 (y3HO pacrosoKeHHbIE KOKHBIE TPYOUaThie JKeIe3bl, XOTS HIMPOKO MPEICTABICHBI
arHapuele  (munuuacunresupytonme)  (Cokonos,1973). B koke  MOHIOJIBCKOTO
CypKa aluHapHbIe *KeJe3bl PacIojaraloTcsi MOMapHO BO3JIE BOJIOC, HO MX pa3Mepbl y
NOJI0BO3pENbIX 0coOelt He mpeBbimatoT 112 x 62 MM (B 0051aCTH 3arpUBKA).

YJ'II:TpaCprKTypHLIe XapaKTCPUCTUKU JKCJIC3UCTBIX KIIETOK y CaMOK W CaMIOB
BBIABJIAIOT ONIPEACIICHHBIC pa3jinius, CBUACTCIBbCTBYIOIINUC O UX pa3Hof/'1 CrieuaJIr3alum,

WD S (’*\%ﬁ:& RS S ey W @



PROCEEDINGS of the 7" International Conference on the Genus Marmota “MARMOTS OF THE OLD AND NEW WORLD”

T.€. CHIOCOOHOCTH CHHTE3MpOBaTh BEIECTBA PA3HOM XMMHYECKOW HpUpoabl. B kieTkax
CaMIIOB IMIaJAKUH PETHKYIIYM HE BBIABISIETCA, HO KOpOTKUe nucTepHsl [’ OP pacnpeneneHs
10 BCEl IMTOIIa3Me; MHOIO CBOOOIHBIX pHOOCOM. CeKpeTOpHBIE I'paHydbl CpemaHeH
3JIEKTPOHHOHN IUIOTHOCTU C KPYHHBIMH 3JIEKTPOHHOMPO3PAYHBIMU "BaKyonsaMu" pa3HbIX
pasmepoB. MHorma Ttakag "Bakyonp' 3aHMMaeT IOYTH BCIO TpaHyly, TaKk 4YTO OHa

A e
et

b

Puc.2. Ayunapnas scenesa 3acpuska camya. Ilpoceeuusarowuii 21eKmpoHHblL
Mukpockon. Dpazmenm ayunyca 603ie npomoKd, 6naoarouie2o 6 No10CMy Kapmand,
sanonnennozo cexkpemom. CekpemopHule 2pamyivl 6UOHbL U 8 NPOMOKe. B knemkax,
OKPYIACAIOWUX NPOMOK BUOHBL CEKPEMOPHbLE 2PAHYbL, XAPAKMEPHble 05l KNeMOoK Camyd
(X5000). Ha écmasxke ¢ppaemenm yumonnasmoi ¢ yucmepramu I’ 9P (X 10 000).



Ananvuvle icenezvl. AHanbHBIE OKele3bl TapOaraHa IPEACTAaBICHBI  TpeMs
KO)KHBIMH KapMaHaMH, DPAacIOIOKEHHBIMU Ha JIOP3AJIbHOM M JIaTepajbHBIX CTOPOHAX
3aJIHENPOXOAHOTO OTBEepCTHsl. TONBKO y OJHOM 0COOM (CEroseToK) KapMaHbl OKa3aluch
TpeXKaMepHbIMU. BBIXOJbI MPOTOKOB KapMaHOB PACIOJIOKEHBI B CTEHKE aHAIbHOTO
oTBepcTusl. J[namMeTp BHIBOIHOIO MPOTOKA IIEHTPAJILHOTO KapMaHa IT0JI0BO3PEIIbIX 0co0ei
1,2-1,5 MM, a ero mnuHa paBHa 8-10 mm. Pa3mepbl kapMaHOB MOYTH paBHBI, 7-9 MM
JUTMHOH, 3-5 MM mmpuHoii (Puc.3a).

JlHo KkapMaHOB 0Opa30BaHO MOIIHBIM JEPMAIbHBIM CIIOEM, [IJI€ 3alleraroT
MHOTO/IOJIBYATHIE AllMHAPHBIE JKEJIE3bl, a HIXKE - TpyOuarsie. Y 0cobei ¢ TpexkaMepHbIMU
KapMaHaM# alldHapHbIE JKeJIe3bl pACIojarajiuch BO3JEe KakAoi Kamepbl. OOrias
MPOTSHKEHHOCTD YKEJIE3UCTOTO OIS, COCTOSIIET0 M3 allMHAPHBIX JKelle3 Y MOJ0BO3PEIIbIX
ocobeit, ot 3800 mo 4380 mxwm, a HamOombimas Tommmua 700 mxm (Puc.30,B,1). Yke
20-IHEeBHBIE ¥ JByXMECSYHbIE 0COOM MMEIOT MOJHOCThIO C(HhOPMHUPOBAHHBIC M AKTHBHO
CEKPETHPYIOIIHE alliHAPHBIE KEJIe3bl, a UX Pa3Mepbl MOYTH COOTBETCTBYIOT TAKOBBIM
B3pocibix ocobeit (3800 x 600 n 3900 x 650 MKMm).

JKenesvl ananvnozo xapmana. Kaxnas noinbka alMHApHBIX JKeJe3 COCTOMT M3
ALIMHYCOB C CAMOCTOSATEIbHBIM BBIBOJAHBIM MPOTOKOM. OOLIMH IMMPOKUH BBIBOJHON
IPOTOK OT BCEX JOJEK OTKpPbIBAeTCS MpPsAMO B KapMaH. Takum o0pa3oM, alyHapHbIE
JKEJIe3bl QHAIHOTO KapMaHa OTHOCSATCS K CBOOOIHBIM, T.€. OHH HE CBSI3aHBI C BOJIOCSHBIMU
¢donukynamu. Hu ce30HHBIX, HU HOJIOBBIX OTIMYUIl B CTPOCHHMH AllMHAPHBIX JKejie3 Ha
THCTOJIOTHYECKOM YPOBHE He 0OHapysxeHo (Puc.3).
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Puc.3. Ayunapnasn sxcenesa aHaibHO20 KAPMAHA (OKPACKA 2eMAMOKCUTUH-203UH).
A-ananvras obnacmu (ananvHoe omeepcmie UCKYCCMEeHHo pacuupeto), b-mpexxa-
MepHbILL YeHMPATbHbIN KApMAH aHalbHOU dHceneszvl 20 OHegHezo ceconemka (06 x 5).
B - 6okosotl kapman ananeHol scenesvl (06 x 2,5). I'- Bbi6oOHb11l npomok mpyouamoix
arcenes yeen. 10x25, okpacka eemamokcunur-303unom. I1P-8b1800HbII NPOMOK,
Jl-nonymonxuii cpesz ayunapHoti scenesul (06 x 100).

DNIEeKTPOHHOMUKPOCKOIINYECKOE HCCIEJOBAaHUE MOKA3al0, YTO KJISTKH allMHAPHBIX
JKeJIe3 CaMIIOB CypKa UMEIOT CIEAYIOIUE YIbTPacTPyKTypHbIE XapaKTepPUCTHKU: sApa
C MaJbIM KOJHMYECTBOM TeTepOXpOMAaTWHA W KPYMHBIMM AKTHUBHBIMH SAPBIIIKAMHU,



CHHTETHYECKHUH armapar MpeICcTaBlICH 3HAYHTEIbHBIM KOJIUYECTBOM [UTHHHBIX IIUCTEPH
IpaHyISIPHOTO 3HOIUIA3MaTnueckoro perukyinyma (I'DP) u cBoGoaHbIME prOOCOMaMH,
MHUTOXOHJPHH OKPYINIbIC, C TEMHBIM MATPHKCOM M IUIOXO BBIPAKEHHBIMH KPHUCTaMH.
OTINYUTENIFHOM 0COOEHHOCTBIO KJIIETOK SIBJISIFOTCS OOJBIINE KOHITIOMEPAThI IIIMKOTCHA,
KOHIICH-TPUPYIOLIEECST BOKPYT CEKPETOPHBIX TPaHydl U MOP(HOIOrHsS CEKPETOPHBIX
rpanyi. [locienHue OKpyIIbl, CpeIHEl MEKTPOHHOM TIIOTHOCTH € TEMHBIM 00O0IKOM T10
nepupepun (0T 1 10 5 MkM B auamerpe). Hekotopbie U3 rpaHyi HMEIOT OoJiee CBETIIbIC
30HbI (Puc.4).

Puc.4. Ayunapnas sicenesa ananvio2o kapmana camya. Ipocseuusarowjasn
anekmponnas mukpockonusi. Ilepughepus ayunyca. Ha 6azanvhou memopare euona
Heough-pepenyuposannas yniouwennas kiemra (X 8300). Ha ecmaske gppaemenm
oxono-sadepnotl yumonnazmol (X 10 000).
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B Gonee rmryOOKMX clOAX AEpMBbI IO AlUHAPHBIMU JKEJIe3aMH PacIoNararoTcs
TpyOuarble »ene3bl aHajlbHOro KapmaHa. OHHM NpENCTaBICHBI JBYMs KOMIUIEKCAMHU,
KOTOpBIE B BHUJIE MTOJYMECSIEB OKPYKAIOT allMHapHble. OT KaXKA0T0 KOMIIEKCA OTXOIUT
M0 OJAHOMY BBIBOJHOMY IIPOTOKY M BHAAACT B IIOJIOCTH KapMaHa. Mecto nx BITaJICHUSA
PSLIOM C IPOTOKOM allMHAPHBIX JKej1e3. JKenespl IpeAcTaBiIsioT COOOU IIIOTHO CBEPHYTHIE B
KIIyOOuKH TPpyOOUKH, pa3JeleHHbIe COSANHUTEIbHOH TKaHbto. llnTomnaszma 6a3zoduibHa.
Ha rucronoruueckoM ypoBHE HE OTMEUEHO CE30HHBIX, IIOJIOBBIX MJIU BO3PACTHBIX
pa3Inuuii.

DJIeKTPOHHOMHUKPOCKOITMUECKUE HCCIEAOBAHUS TpyOuaThlX Keje3 aHaJlbHOTO
KapMaHa BBISIBIJIN YETKHE ITOJIOBBIC OTIMYMS SIHUTEINAIBHBIX KIETOK. B KieTkax obonx
MI0JIOB PA3BUTHI M OEJOK-CHHTE3MPYIOUMH anmapar (MHOTOYHCICHHBIE PHUOOCOMBI H
OT/eNIbHBIE KOpOTKHe IucTepHbl [OP) M cinm3b- cuHTe3mpyronmii KoHBeep (armapar
Tonpmxn). Onaako anmapat [oyb1KY B KIIETKaX CaMIIOB - JOMUHHUPYIOIIAst OPraHeIlIa; OH
3aHUMaeT 3HAYUTENILHBIN 00beM IUTOIIa3Mbl. Upe3BbIYaiiHO MHOTOUHMCIICHHBI B KJIETKAX
KPYIHbIE MUTOXOHJPUH C YETKHMH MHOTOYHMCICHHBIMH KpHcTaMH. [IpomyKThl cuHTE3a
coOpaHBl B TpaHyNIbl TpeX THIOB. B kierkax camox ammapar [ombku 3HAUYUTENBEHO
MEHbIIIE, MEHBIIIE B HUX M MUTOXOHIpUi. OHAKO B 3THX KJIETKaX Hapsimy ¢ OOBIYHBIMH
MEJIKUMH MUTOXOHJPUSIMH €CTh THUTAHTCKHE (10 7 MKM), HPEBBILAIONINE B JIECSATKH
pa3 nexamue psaoM. [TonoO6HbIe MUTOXOHAPUH (10 3 MKM B JMaMETpe) ONMUCAHBI BCETO
JWIIb OJWH Pa3 B XKEJIE3UCTOM SIMTEINH, @ MIMEHHO B allOKPHHOBOW Kejle3e 4eIoBeKa
(Kurosumi et al.,1984). CekperopHble TpaHylIbl B KJIETKaX CaMOK, HMPEICTABICHBI 3
TUMaMH: 1) aHAJOTMYHBIC TeM, YTO MMEIOTCSA B KJIETKAaX CaMIOB (MX HEMHOTO), T.C.
IIPO3pavHbIe, OKPY>KEHHbIE MEMOPAHOI ¢ He)KHON CETOUKOI; 2) MEJIKHE TEMHbIE TPAHYIIBI
(KOHLICHTPHPYIOTCS B ANIMKAIBLHON YacTH KIIETKHN); 3) JIEKTPOHHO ITPO3PAYHbIC TPAHYJIbI
¢ JeTkoil MeMOpaHoil. CpaBHUTENBHBIN aHAIN3 HAIIMX PE3yJbTaTOB C JaHHBIMH Smith
& Hearn, (1979) BbIsBHI BHIOBBIC pa3iIMuusl B YIBTPACTPYK-TYPHBIX XapaKTEPUCTHUKAaX
SMUTENNAIBHBIX KIETOK (B CTPYKTYpEe CHHTETHUEC-KOTO anmnapara, MOp(OoIOTHy TPaHyI,
3amacax W paclpeleleHUH IIMKOreHa), alMHAPHBIX JKejie3 aHAJIbHBIX KapMaHOB Y
MOHTOJIBCKOTO 1 JIECHOTO CYpPKOB.

EcTb HEKOTOpBIE BU/IOBbIC OTIIMYHS aHAIBHBIX KEJIe3 U HAa aHATOMO-THCTOJIOTHUECKOM
ypoBHe. B oTii41e 0T MOHT0JIbCKOTO CYPKa, aHAJIbHBIC AllMHAPHBIE HKEJE3bl y AIbIHACKOTO
CypKa MEJIKHE, a KOMIUIEKCHI TpyOUaThiX, Ha000poT, kpynHsie (Kratochvil, Hrabe, 1967),
y Oaiibaka W YEPHOIIATIOYHOTO CYpKOB TpyOuaThle >Keie3bl MPEACTaBICHbI OIHUM (a
He aBymsi) komruiekcoM (Ckypar, 1972; Ckypar, Ilotamosa, 1991). Takue paznuuus B
AHATOMUYECKOM CTPOCHHHU aHAIIbHBIX JKeJIe3 Pa3HBIX BUJIOB CYPKOB, [10-BHIUMOMY, TAKKE
SIBJISIFOTCSI BUJIOBBIMU OCOOCHHOCTSIMH.

B 3akmoueHue cienyeT ckasaTh, YTO AHAJIBHBIE JKE€JIE3bI MOHTOJIBCKOIO CypKa
o0naatoT  psSJOM  aHATOMHYECKHMX, THCTOJIOTHUECKMX M YJIBTPAaCTPYK-TYypPHBIX
0COOCHHOCTEH, OTIIMYAIONIMX 3TH KeJe3bl Kak oT AU((Y3HO PACIOJIOKEHHBIX Ha TeJle,
TaK ¥ aHAJOTUYHBIX JKeJe3 APyrux BuaoB poga Marmota (Puc.3).

JKenesvl yena pma. YKenespl B yriax pra MOHIOJBCKOTO CypKa pPacloJIO-KEHBI B
KOXe 00IacTH CMBIKaHHA I'y0. Yuactok koxu (1,5 X 1,5 cM), pacmono-KeHHBIH B yIITy
pTa, cuibHO (B 3-4 pa3a) yTONIIECH 110 CPaBHEHHIO C TYCTO OBOJIOCHEHHOH OKpY KaromieH
KoXel mek. Ha rHcToNornueckux cpesax yTONIIEHHOTO y4YacTKa KOXKH BHIHO, YTO C
00eUX CTOPOH BOJIOC PACIIONATralOTCsi MHOTOJOJIBYATHIC AllMHAPHBIC JKEJIe3bl, a HIKE



2 KOMIUIEKCA TpyOYaThix. AIMHApPHBIEC JKEJIe3bl yIia pra UMEKT CHEPUUECKYIO HITH
OBOUJIHYIO (hOPMY, @ KX CEKPETOPHBIC YACTH COCTOST M3 HECKOJIBKUX JIOJICK, OKPYKEHHBIX
COCTMHUTEIILHON TKaHBIO. JIONBKH KaKIOH KeJe3bl COCTUHSIIOTCS B OOUIMI BBIBOJHOM
MPOTOK, 00Pa30BaHHbINA OPOTOBEBAIOILIIMM SIUTEINEM U BIAJAIOIINM B BOJIOCSHON KaHA
(Puc.5 a,0,8).
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Puc.5. Ayunapuvie odicenesvl yena pma (OKpacka 2eMamoKCUiUH-303uUm).
A-ymonujennblil yuacmox Koicu, 20e pacnonodcensvl sicenesvl, b-mpu xomniexca
Jrcenes; memHookpauennvle (mml) u ceemnooxpawenne (cell) mpyouamole u
ayunapHvle (00 x 1,2). B - ayunapmuvie dwcenesvl (CKAHUPYIOWUL 1eKmMpOHHbLI
murpockon, X300). Tpyouameie dicenesvl yena pma (OKpacka 2emamoKCUIUH-I03UH).
I-memnookpawennwiii (I komnnexc), (00x10). [ - ceemnooxpawennviii (Il komnnexc),
(06x 5 ul0).



PROCEEDINGS of the 7" International Conference on the Genus Marmota “MARMOTS OF THE OLD AND NEW WORLD”

VY caMIi0B Kene3bl KpyIHee, YeM y CaMOK; OTMEYAIOTCsl U Ce30HHbIe (IIyKTyaruu
pa3smepoB opraHoB. Haubomnee kpymubie xene3bl (923,2 x 275,7 MKM) HaOIOIAIOTCS Y
CaMILIOB B Ieproj1 roHa. JKenesbl caMIloB U CaMOK OTJIMYHBI HE TOJIBKO 110 pa3Mepam, HO U
I10 CHeNUAIU3AIMU KIETOYHOro snuresus. HecMoTpst Ha TO, 4TO KJIETKH y 00OMX I10JIOB
nunuacuHTesupyronme, ['OP B HUX He 0OHapykeH. BeloKCHHTE3HMpYIOIHiA armapar
npeacTasieH nonucomamu 1 I'OP. ¥V caMOK IICTepHBI TPaHy ISIPHOTO PETUKYIyMa PEAKUe
1 KOPOTKHE, y CaMIIOB, XOTSl 1 HEMHOTOUHUCIICHHbIE, HO JIOBOJIbHO JUIMHHbIE, COOpaHbI B
rpymisl o 5-6 npogwuieit. Hanbonee 3aMeTHbI pa3anyms KJIETOK MO COCTaBy rpaHyi. B
KJIETKaX CaMOK CHHTE3MPOBAHHBIE MPOJYKTHI YIIAKOBAHbI B ITPAHYIIbI, pa3Mepbl KOTOPBIX
KOJIEOJIOTCSL B JIOBOJIBHO OOJNBIIMX Ipejenax, ux (opma yaile BCero OKpyrias WM
OBaJIbHasI, HO HEPEJKO MOJMIOHaIbHAs. [ paHybl OKpyKEeHbl MEMOPaHOM, HE CIIUBAIOTCSL.
WX copepkuMoe MOJIYyNpPO3-PauyHO C OUSHb XapaKTEPHBIMU TEMHBIMH BKIIIOUCHUSIMU
camoii npuuymBoi Gopmsl. nddepeHpoBaHHbIe KIETKH, IEPEHOJIHEHHbIE TAKUMU
rpaHyjiaMu mpuoOperarT "THrpoBblidi pucyHOK". KieTku camiioB cojepiKar IpaHyJibl
4-x TumoB: 1) MeJKue AIEKTPOHHOIUIOTHBIE; 2) MPO3pavyHble ¢ TEMHBIM Y3KUM 0001-
KoM 110 niepudepuu; 3) npo3pauHble ¢ TEMHOM CEpALIEBUHOM MMOIUTOHAIBHOU (HOpMBI; 4)
Mpo3pavHble ¢ HesKHOU ceToukoit (Puc.6,7).

Puc.6. Ayunapnas
acenesa 8 yemy
pma camKu.
Ilpoceeuusarowan
NEKMPOHHAS
muxpoc-xonus. A -
@pazmenmor mpex
oughpepenyupyro-
WUXCSL KTIeMOK,
3aNOIHEHHbIX
epanynamu,
npuoarouux
Kaemkam
XapaxmepHuwlii

“ mueposwiii “
pucyrok. (X 5 000).
b - oxonosoepruviii
yuacmox
YUMoniasmol ¢
ouenb peoKuMuU
yucmepnamu

T'DP, pubocomamu
cobpanHbLMU

8 NOAUCOMbL U
annapamom
Tonvoorcu (X 10
000). Ha scmaske
xapakmepHas O
Jicenezbl CAMKU CEeKPemopHas 2Panyid, OKPYICEHHASI MeMO PAHO3HBLIMU CIPYKIMYPaAMU
(X 10 000).
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Puc.7. Ayunapnas sceneza 6 yeny pma camya. Ilpoceeuusarowas anekmponnas
Mukpockonusi. A - okonosdepnas yumonaasma. I panynvl 08yx munog: epamyivl ¢
HEJICHOUL CemOoUKoU U 2panyivl ¢ memHoim 0600kom (X10 000). b - epanynvi ¢ memHoi
cepoyesurotl nonueoHarbHou gopmet (X 10 000).

Hwke canbHBIX jkese3 o NTyOuHe IePMBI pacriolaraloTcs 1Ba KOMIUIEKCA TPyOUaThIx
skese3. IlepBblil KOMILIEKC JIEKUT B LEHTPE WM HECKOJIIBKO CMEIICH K POTOBOM MOJIOCTU
YTOJIII[EHHOTO Y4acTKa KOXKH, Ha PACCTOSHUU TIPUMEpHO | CM OT yria pra, Ha IIyOuHe
0,8-1.2 MM OT CIM3KCTOH POTOBOM MOIOCTH. DTOT KOMILIEKC IIPEACTABIACT COOOH IIIOTHO
CBEpHYTBIC B KIYOOUKH TPYOOUKH, pa3eiCHHbIC COCTUHUTEIbHONW TKaHbI0. OOBIYHO
B KOMIUIEKCE HacyuThIBaeTcsi 7-12 momek. OTnenbHbIE TPYOOUYKH MUMEIOT HEOOJBIIHNE
mpocseTs! 0T 50 10 130 MKM.

Bropoii xoMIIeke TpyOUaThIX jKeJe3 pacIoiaraeTcs IoYTy B IBYyX CAHTUMETpax OT
Kpas yIva pra, yKe 3a IpeieJlaMy yTOJIIEHHOTO Y4acTKa KON, HO OJIMIKE K IIOBEPXHOCTH
SMHJEPMHUCa, YeM TepBbIi komIuieke. OH 3aneraet Ha rtyouHe 1,8-2,8 MM OT MOBEpXHOCTH
kokH. Tak xe, Kak U NepBbIi KOMIUIEKC, UMEET TpyOdaTo-1o1b4aToe crpoeHue. IIpocseTs
ero Tpyoouek odeHs mupokue: 650 x 110 MM, a HekoTopbie qocTHraroT 850 X 250 MKM.

Kax BbIlIe ObUTO OTMEUEHO, JKEJIE3bl B YINIAX PTa MOHIOJIBCKOTO CypKa MpekIe He
ObuTM omucaHbl, HO y Oaiibaka (Ckypart, 1972; Rausch, Bridgens, 1989), ansckurckoro
u ceporo cypkoB (Rausch, Bridgens, 1989) npoBeneHbI THCTONIOTHYESCKHE HCCIICIOBAHHS
JKeJe3 JaHHOW Jokanu3auuu. Hu ofiuH U3 IUTUPOBAHHBIX aBTOPOB HE OIMHUCHIBAET TPEX
KOMILIEKCOB elie3 B KOXKe YIJIOB PTa CypKOB.

IToooweennvie rncenesvt. IT0 pr6‘IaTI>IC OpraHbl, pacriojararoiuyuecss He TOJIbKO B
KOX€ ITOAYIICUCK IMAJIBIICB U MO30JIEH J1all, HO ¥ BO BCEH HEOBOJIOCEH-HOM KOXKE MOOIIIBEI.
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[pu 3ToM HanOOJIBIINE CKOTUICHUS KIyOOUKOB HAOIFO-TAFOTCS B MOMYIICYKAX MAIBIICB.
PasHuiia B pasmepax KIyOOUKOB MEKAY mojiamu He oOHapyxeHa. Ce30HHbIC KoJeOaHuMsI
YeTKO HE BhIpaeHbl. OJJHAKO OTMEYEHO, YTO BECHOW (MapT, ampenb) y MOJOBO3PENBIX
oco0eii uIb oTenbHbIe Ki1yOouku yBennueHsl 10 880 x 270 mxm (Puc.8).

Puc.8. Ilooowsennvle dncenesvl. (OKpAcKa eemamorcunun-303ut). A- Pacnonooicenue
arcenes 6 depme (00 x 5). B - Dnudepmuc kosrcu nooowewt nan (06 x 20). B - nonymonxuil
cpes uepes cekpemopvie mpyoouxu (00 x 100). I” - pocosoti cnoii snudepmuca (06 x
20). [ -Boixo0 6b1600H020 npomoka Ha nosepxHocms snudepmuca (00.x 20).



JKenesuctrle TpyOOYKM BBICTIAHBI JOBOJILHO BBICOKAM  KOJOHYATBIM  HIIH
KyOOWJaJIbHBIM SIHTEIUEM, [O0-pPa3HOMY BOCIPHHUMAIOIIUM KpacuTenu (ecTh Tak
Ha3bIBa€Mble TEMHBIE U CBETIIbIE KJIETKH). MHOAIHUTEIHAIbHbIE KIETKU [TOYTH CIIIOIIHBIM
KOJILLIOM OKpYykaroT sxeneszuctoie (Puc.8,B).. CekpeTopHble KJIETKH pacrojaraiorcs B
TpyOOUKe TaK, 4TO MEXy HUMH, a TAKXKE MEXKJLy CEKPETOP-HbIMU U MHOIIHUTEIHATbHBIMU
HUMEIOTCSl LIMPOKUE IIeNH, Kyla OOpalleHbl MHOTOYUCICHHBIC JUIMHHBIC, HEPEIKO
BETBSAIIMECS MUKPOBOPCUHKA. OHM Ha anuKalabHOM IIa3MoJieMMe HECKOJBbKO KOopoue,
yeM Ha OazanbHOW. Slapa KIETOK KpynHbIE, C OYeHb HEOOJBLIMM KOJUYECTBOM
reTepoxXpoMaTHHA, CJIErKa CIABUHYTHI K 0a3aJibHOW YacTH KJIETOK. B nuToruasme MHOTO
MHUTOXOHAPUI CpEeIHEro pa3Mepa, OBAJIBHBIX, C MaTPUKCOM CpPEIHEW HIIEKTPOHHOU
IUIOTHOCTH U TIJIOXO BBIPAXKEHHBIMU KPUCTAMHU.

B snurenuu caMIioB KOPOTKHE IMCTEPHBI TPAHYJISPHOTO SHAOILIA3MAaTH-YECKOro
PETHKYJIyMa OY€Hb PEIKH, arpaHy/SIpHBIA PETHKYIyM He BbIsABIEH. Anmapar [ombmku
BeChbMa IIPUMEUATEJIeH: OH XOPOIIO pa3BUT, JIOKAIN3YyeTCs B HEMOCPEICTBEHHOU
0:IM30CTH OT S1/Ipa, €T0 IUCTEPHBI COOPAHBI B HEBHICOKUE CTOIKH, KOPOTKH, PACIIHPEHBI,
a COAEPIKUMOE X JIEKTPOHHO-IIPO3PAYHO; BE3UKYIIBI HEMHOTOUHCIIEHHBI. CeKpeTOpHbIE
rpaHyJibl 1ByX TUIOB. O0a THIIA rpaHyIl BRIBOISTCS U3 KJIETKU Iy TEM K301UT03a. TeMHbIe
1 CBETJIbIC KIJIETKU UMEIOT OJIMH U TOT ke HabOp opraHesuI.

B »kene3ax caMOK CeKpeTOpHbIE TPYOOUKH UMEIOT OYE€Hb Y3KHE IIPOCBETHI, B TO BPEMS
KaK y CaMIl0B OHM pacIinpeHbl. KoaudecTBo KIeTOK, 3aTI0JIHEHHBIX CBETIIBIMU I'PAHYIIaAMH,
3aMETHO OOJIbIIIe Y CaMOK, YeM y CaMIIOB. B ceKpeTOpHBIX KJIETKaX caMOK IpaHyJIpHbINA
9H/IOTIA3MATUYECKUN PETHKYJIyM Ooyiee pa3BUT;, ammapar lOJIbIKH BE3HUKYJISPHOM
(OpMBI: €ro LUCTEPHbI KOPOTKM M PACIIMPEHbl, © MHOTOYUCICHHBI BEe3UKYJbl. Kpome
CBETJIBIX CEKPETOPHBIX I'PaHyJ IPUCYTCTBYIOT TeMHbIe (Puc.9).
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Puc.9. [looowesennas sceneza camku. IIpoceeuusaowyas 21eKmpoHHas MUKPOC
Konusi. A - uacme cekpemoprou mpyoouxu. b, B - (ppacmenmoi cekpemopHux K1emox
(X10 000).

Meiimooueswt scenesvt eexa. YKenesbl Beka MPEACTABISIIOT CO00H MHOTO0TbYATHIC
alMHApHBIE KEJe3KH, MPOTOK KOTOPBIX CBOOOJHO OTKPHIBAETCSI HA MOBEPXHOCTH KOXKHU
Beka. [ mcrojornueckoe CTPOCHHUE TUIINYHO JJId allUHAPHBIX XKCJIE3.

Kene3sl Bexa XOpOoUIO Pa3BUTHI U AKTUBHO (l)yHKIII/IOHI/IpyIOT Ha MPOTSAKCHUN BCcel
JKU3HU UHAUBUAYYMA, CaMbI€ KPYIIHBIC PA3MEpPhbI KEJIE3 OTMCUYCHbBI HAMU Yy CaMLOB B



[IePUOJ] 'OHA, a B OCEHHMU MEpHOoJ MX pa3Mepbl yMeHblIaoTcs. OfHaKo, B aKTHBHBIN
MIEPUOJT KHU3HU Pa3Mephl JKEJIE3UCTOTO TI0JISl BEKa y CaMIIOB ObLIM OOJIbIIE, YEM Y CAMOK.
DTH Kene3bl CKOJIBKO-HUOY/Ib MOAPOOHO HE MCCIIEJ0BAHBI HA Y OJHOTO BHUJIA HE TOJIBKO
CYPKOB, HO U IPYT'HX MJICKOIUTAIOIINX.

XKeneza T'apnepa. Ona pacmomaraercss B TIpefenax OpOWTHI Ivlaza M BXOIUT
B KOMIUIEKC OpOWTANIBHBIX Keje3, SBIAACh CaMOW KpPYIMHOH B 3TOM KOMILIEKce. Y
IOJIOBO3PEIBIX MOHIOJBCKUX CYpKOB OHa BecuT mpumepHo 430 mr. JKemesa mmeer
TpyOuaTo-aibBEONSIPHYIO apXUTEKTYpy. OCHOBHBIMHU IPOXYKTAaMH CHHTE3a y MHOTHX
BUJIOB MJICKOTIMTAIONMX sABJIAIOTCS ymnuasl (Sakai,1981). OcoO0eHHOCTh CEeKpEeTOPHBIX
KJIETOK ['apJiepoBBIX jKene3 3aKiI0-4aeTcsi B TOM, 4TO, 00Jajgasi YHHKAIbHONW CHCTEeMOW
OMOCHHTE3a JIMITHUJIOB B OOJIBIINX KOJIMYECTBAX, OHU SKCIIOPTHPYIOT UX ITyTEM 9K301IUTO3a,
a He 1o ronokpuHoBoMy THITY ( Wooding,1980).

OnurenuanbHble KIETKU JKeJIe3bl CypKa I10 Pa3sHOMY BOCIIPMHHUMAIOT KPaCHUTEIb:
OZIHU M3 HUX BBINIAAAT CBETIBIMH, ApPYTue - TeMHbIMU. KiieTku yacTto IBysiepHbI, a
UX alHUKaJbHbIE YaCTU MOKPBITHI MHOIOYMCIEHHBIMU JUIMHHBIMUA M BECbMa PETYISPHO
pAcHONIOKEHHBIMH ~ MUKpoBOpcuHKamu. [Ilo  crenuanuzanuy — KIETKH — SIBISIIOTCS
OCJOK-TUITUACEKPETUPYIOIMMHU: B HHUX OAMHAKOBO XOPOIIO pa3BUT riankuid u ['OP.
ITponykThl cuHTE3a CKOHLEHTPU-POBAHbI B IpaHylax IBYyX THUIIOB; OCIKHM B MEJIKUX
NIEKTPOHHOIUIOTHBIX, a JIMIUJBI B KPYIHBIX OKPYIIBIX C HEPOBHBIMH KOHTYypamu
NIEKTPOHHO-IIPO3PAUHbIX TpaHyJaX, OKPYKCHHBIX TeMHbIM o0ozakoMm. IlosoBoro
quMopdu3-Ma MbI He HaOJIOIATIH.

Takum 00pa3oM, IO JIAHHBIM SJIEKTPOHHONM MHKPOCKOIHH B JKelie3aX 3arpUBKa,
B alMHAPHBIX KOMIIOHEHTAX aHAJbHBIX JKElIe3 M JKele3 yIila pra SIHTEeIUaIbHbIe
KJIETKH CHENUAIM3UPOBAHBI HA BHIPA0OTKY BEINECTB JIMIHUAHOW MPHUPOABI, T.K. KaKaas
KJIETKA CHa0XKeHa COOTBETCTBYIOIIMM CHHTETHUECKHM allllapaToM, OJHAKO, Pa3jiuyKe B
yIIAKOBKE JTOTO arapara, [MPUCYTCTBHE T'PAHYJISIPHOTO PETHKYJIyMa B KJIETKAX jKele3
3arpuBKa M KOHIJIOMEPATOB [JIMKOI'€HA B KJIETKAX aHAJIBHBIX XKeJe3, a TAKIKE IPUCYTCTBHE
COBEPIIEHHO PA3JIMYHbBIX 110 MOP(OJIOrHU IpaHyI JejJaeT KIETKA HEIOXOKUMHU JpyTr Ha
Jpyra ¥ MO3BOJIIET OTHECTH UX K pa3HbiM MopdoTumam (Sokolov, Stepanova,1986), a ato
O3HAYAEeT, YTO BEIECTBA CHHTE3UPYEMbI€ ITUMH KJICTKAMH UMEIOT Pa3HYI0 XMMHUYECKYIO

CTPYKTYDY.

CpaBHEHHE YIBTPACTPYKTYPHBIX XapaKTEPUCTUK KJIETOK MOIOLIBEHHBIX IKEJe3,
TpyOUaThIX KOMIOHEHTOB aHAJILHBIX JKEJIE3 M JKeJle3 yIvia pTa MPUBOAUT K 3aKIIOYCHUIO,
YTO ¥ B ATOM CJIy4ae CIelnaJIn3alys KJISTOK pa3IiniyHa U XapaKTepHa IJIs KeJIe3bl JaHHON
nokanuzanuu. Kpome Toro, Mbl BBISIBUIM HAJIMYHE TTOJOBOTO JUMOpGHU3Ma (Pa3IndHYO
CTELUATIM3ALHUIO KIETOK CAMOK 1 CaMIIOB) B TIOJIOIIBEHHBIX XKEJIE3aX M jKelle3ax 3arpUBKa.
Wrak, npoBeseHHbIE HAMHU 3JIEKTPOHHOMHKPOCKOITMUECKHE MCCIIEA0BAHUS [TOKA3bIBAIOT,
YTO KOJKHBIE JKEJIE3bI MOHTOJICKOTO CYpKa MPEJCTABIISIOT COO0M TeTepOreHHyI0 IPyIITy
OpraHoB. DNHUTEIHAIbHbIC KIETKH KaXKI0H KeJae3bl CIelHaIn3UpOBAHbl HA BBIICICHHE
BEILIECTBA MJIM HAOOPA BELIECTB, XaPAKTEPHBIX JUIS JAHHOH HKeJe3bl.

[MonmyueHHbIC pe3yJbTaThl [alOT OCHOBAaHWE IIOJararb, YTO OKEJE3bl Pa3HOM
JIOKAJIU3aLUU MOTYT CIIY)KUTh MCTOYHHKAMH XHMHYECKHX CHIHAJIOB, HECYLIHX Pa3HYIO
uHpopManuo. JIOTHYHO MPEIONIOKUTh TAKXKE, UYTO CEKPEThI JKeJe3, O00JaJaroIux
IOJIOBBIM AUMOP(U3MOM (ZUMOP(HH3M BKICTOYHON CIICHHANIN3ALMU) MOTYT HECTH U
uH(opMaIHIO O ToJe.
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