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BcranoBiieHO, 110 XOIiH- Ta aIPSHEPT1YHI CHCTEMH MO3KY 3alTy4aroThCS 10 peaKIlii aganTaiii rimoraiamMo-TrinodizapHo-THPEOiTHOT
CHCTEMH TaxXiB Ha TPUBAJIC OXOJIOPKCHHS, 3IHCHIOIOYN CTUMY/IFOIOUHA BILUIUB.
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YCTaHOBJ'IeHO, YTO XOJIMH- U aIPECHEPIrUICCKUEC CUCTEMbI MO3T'd BOBJICKAIOTCS B PCAKIIUIO alalliTallun l"I/IHOTaHaMO-l"I/IHOCbI/BapHO-
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Choline- and adrenergic brain systems are found to be involved into the adaptation reaction of hypothalamo-pituitary-thyroid

system in birds on a long-term cooling due to the stimulating effect.

Key-words: adenohypophysis, thyroid-stimulating hormone, hypothalamus, hypothermia, birds.

Bigomo, mo B rimotamamivHiil IUISHII MO3KY
BUSIBJIEHA BUCOKA KOHLIEHTPALLisi HEPBOBHX BOJIOKOH, SIKi
BiTHOCATBCS 0 PI3HUX HEHMPOMEIIaTOPHUX CHUCTEM
roJIOBHOTO MO3KY [3]. HelipoMeniaTopu 3amy4atoThCst
10 perymsuii TupeoinHoi GyHKIil Ha Pi3HUX PiBHAX,
30KpeMa Ha T1oTalaMigHOMY Ta aJieHOTinogdizapHOMY.
Opnak xapakTep BIUIMBY IIUX HEHpPOMEIiaTOpHUX
CHCTEM Ha JIOCHIKyBaHy (DYHKIIIIO TOCUTH CyIIeped-
muBUH. [0 TOTO X IIe He 3’SICOBAaHO, SKUM YHHOM IIi
CHUCTEMH 3aTyUaroThCs JI0 PEAKITli aanTarii opraxiz-
My Ha OXOJIOKEHHS [4-6].

MeTta maHoi poOOTH — AOCHIIUTH MEXaHi3MHU
ajanrarii rimoraixaMo-rinodizapHoi cucTeMu 10 Ail
HU3BKUX TEMIIepaTyp HpHU CTUMYIILIi Ta Ojaokaxi
XOJIiH- Ta aAPEHEPTiYHUX PELETITOPIB MO3KY.

Martepiaan Ta metoaun

JocnimkeHHs MPOBEAECHO HAa OMHOMICSIYHUX
camisx nraxiB Gallus domesticus mopoau HyLine,
SKUX YTPUMYBalld B YMOBaX OJIHOTO BiBapiio Ha
CTaHAAPTHOMY XapuOBOMY paIlioHi IpH pexxnMi 14 rox
ceiTna ta 10 rox TempsBu. byrno mposeneno 5 cepiit
mocmigy. Y KoHIH cepii mTaxu Oynau mofiiaeHi Ha 3
rpynu. Bevoro 15 rpyn, B sikux Bukopuctaro 150
nraxiB. [ITaxiB KO>KHOI cepii 0X0JIOKyBaJIH O 2 TOA
mozeHHo npH -18°C y MOpo3uIibHii Kamepi Ha IPOTA3i
3-x, 7-mMu Ta 14-tn guiB. llepen oxonomxeHHIM
nTaxam poOWIM BHYTPIIIHEOM 513081 1H €Ki 1o 1 Mt

High concentration of nerve fibers related to
different neuromediatory brain systems are known to
be found in brain hypothalamus area [3]. Neuro-
mediators are involved into thyroid function regulation
at different stages, particularly at hypothalamic and
adenohypophysis one. The character of the effect of
these neuromediatory systems on being studied function
however is quite contradictory. Also, it has not been
yet revealed in what way are these systems involved
in the adaptation reaction of organism on cooling [4-
6].

The aim of the work was studying the adaptation
mechanism of hypothalamo-hypophysis system to the
effect of low temperatures while stimulation and
blockage of choline- and adrenergic brain receptors.

Materials and methods

Study was performed in 1-month HyLine male birds
Gallus domesticus kept in vivarium with a standard
food protocol in the regimen of 14 hours of light and
10 hours of darkness. We performed 5 passages of
experiments. In each passage the birds were divided
into 3 groups. Totally we had 15 groups which
comprised 150 birds. The birds of each passage were
cooled for 2 hours each day at-18°C in a freezer during
3,7 and 14 days. Prior to cooling single intramuscular
Iml injections of pharmacological preparations were
done, which doses were calculated per 100 g of the
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(hapMakoJOTiYHUX MpemnapariB, AO3M SKUX OyiIu
po3paxoBaHi Ha 100 T Macu Tina. AIpeHONITHK
MIPa3031H BBOAWIM epopaiibHo. [1Taxy, ski oTpumy-
Bas 0,9%-11 izionoriunuii po3umH (1Mi1), BXOAMIN 10
niepioi (KoHTposkHOT) cepii. Iligmocmiqaum nTaxam
JpyToi cepii BBommim M-X0liHOMIMETHK KapOaXomiH y
1031 0,0015 mr; TpeTroi cepii — M-XONMiHOMITHK aTpoIiH
y a03i 0,0015 mr; yerBepToi — O-aApPEHOMIMETHUK
Me3atoH y 1o3i 0,07 Mmr; m’a1oi — O-aapeHOIITHK
mpa3o3uH y 1031 0,03 mr. Ilicast ocTaHHROTO 0XOJI0-
JUKEHHS IITaxiB o[pa3y AeKamityBanu. [ inoramamycu
Ta rino¢izu ¢ikcyBanu B piguHi byena, micng goro
i IaBaJIA TPAAUIIIHHIN TICTOIOTIUHIM 00po01Ii. 3pi3u
rinorajgamycis i rimo¢izie (5-6 MKkM) 3a0apBirOBaIN
napanpaerig gykcuHom 3a metomom l'omopi Ta
METHJICHOBUM CHHIM. IMyHO(EpMEHTHHUM METOIIOM
BH3HAYaIM piBeHb THpeoTponHoro ropmony (TTI) y
1a3mi kposi Habopom “O00 Xema-Meauk” (Pocis).

[Ipo mopdomeTpryHi 3MiHH rinoTagamo-rinodizap-
HOI CUCTEMH CYIWIIM Ha MiJCTaBi BUMIpPIOBaHHS
nIiameTpa siiep HEeHpOLUTIB: CYNPAONTUYHOTO Sapa
(COS) ta mapaBentpukyusipHoro siapa (I1BA)
rinmoTagamyca Ta THpeOTPOIONHUTIB ajieHorinodiza 3a
JIOTIOMOTOI0 OKYJsIp-MikpoMeTpa. OCKIIBKH TOCHTi-
JUKYBaHI sifipa KIIITHH TMEPEBAXHO OKpyTIoi Gopmu,
MIPOBO/IMITY BUMIPIOBAHHSI OIHOTO JliaMeTpa sipa, 110
BMILIYBaJIO SiAEPIIE.

Opnepsxani pesynsratd Oylu miAgnaHi cTaTUCTHY-
HOMY aHami3y 3a kpurepiem Ctbionenta Ha IIK 3a
JornomMororo porpamu Statistik 5.0.

Pe3yAbTaTM Ta OOroBOpeHHs

BcranoBieHo, 1m0 npu BBEAEHH] MITaXxaM XOJIiHO-
MiMETHKa KapOaxoiIiHy Ta aApEHOMIMETHKA ME3aTOHY
Ha 3-ii IEHb OXOJIOMKEHHS (PYyHKI[isI TAPEOTPOIOIIHTIB
ajzieHorinogiza CyTTEBO 3MIHIOBAJIACh MOPIBHIHO 3
koHTposeM. Bmict TTI' B mia3mi KpoBi nux mraxis
BipOTiHO 3MEHITYBaBca Maixe BABidi (Tabm. 1). [lpu
LIbOMY 3MEHIITYBaBCS IiIaMeTp siJIep THPEOTPOIOLIUTIB
(p<0,05). BusiBieHi HaMu O3HAKH MPUTHIYCHHS
THUPEOTPOITHOI PYHKIIT aieHorino¢i3a y3roaKyoThCs
3 MOp(OMETPUIHUMH MOKA3HUKaMH QyHKIIT HEHpo-
uutiB [1BS rinoranamyca. Tak, My BUSIBIUTH BipOTigHE
3MEHIICHHS JliaMeTpa NapaBeHTPUKYISIPHUX HEUPOLIU-
TiB (Tab. 2). VY miid TiIsSHIN CIIOCTepiraiy nepeBaXxHo
HEWPOINTH, B SKUX HEHpPOCEKpeTopHa CyOCTaHIis
3HAXOJMJIACh HABKOJIO sijipa abo Judy3HO 1Mo nepuka-
piony (puc. 1). Peaxuis vetipormriB COSI Binpi3HAIACH,
OCKIJIbKM 301JIbIIYBaBCS JiaMeTp sAep LUX KIITHH
(Tab:m. 2). 3ycTpiyaauch CBiTI03a0apBiICHI HEHPOHU
3 HEBEJTUKOIO KUTBKICTEO HEHPOCEKPETOPHOT CyOCTaHII 1.
OTxe, BusiBieHi 3mMinu y peakuii [IBf rinoranamyca
KOPEJIIOIOTH 3 PEaKii€lo TAPEOTPOIIOLUTIB aJeHOTIO-
(hiza mTaxiB JaHUX Cepii JOCTIAY Ta y3TOIKYIOThCS 3
HAIIMMH ONEPEAHIMHU TaHUMH IIPO PEAKLIiO IIUTOBUI-
HOT 3aJI03M 1 MOSICHIOIOTHCS BILIMBOM 3BOPOTHOTO
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body mass. Prasosin adrenolytic was injected per os.
Birds which obtained 0.9% physiological solution (1ml)
served as the control of the 1 passage; the birds under
study of the 2" passage were injected with M-cholino-
mimetic carbacholine in the dose of 0.0015 mg, those
of the 3™ passage we injected with M-cholinolytic
atropin in the dose of 0.0015 mg, the birds of the 4™
passage were injected with mesaton in the dose of
0.07mg, while adrenolytic prasosin in the dose of
0.03mg was injected to the ones of the 5" passage.

The birds were decapitated following the last
cooling. Hypothalamuses and hypophyses were fixed
with Bouin’s medium and subjected afterwards to a
conventional histological treatment. Hypothalamus and
hypophysis slices (5-6mm) were stained with
paraldehyde fuchsin according to Gomori method and
also with methylene blue. Immune-enzyme method was
used to detect the level of thyroid-stimulating hormone
(TSH) in blood plasm using the set produced by
“Khema-Medik” (Russia).

Morphometric changes of hypothalamo-hypophysis
system were evaluated basing on finding the neurocyte
nucleus diameter: supraoptic nucleus (SON) and
paraventricular nucleus (PVN) of hypothalamus and
thyrotropocytes of adenohypophysis using ocular
micrometer. As cell nuclei under studied are mostly of
a roundish shape, we evaluated only one diameter of
the nucleus, which comprised nucleolus.

Obtained results were statistically processed using
Student’s criterion with Statistik 5.0 software.

Results and discussion

When injecting carbocholine cholinomimetic and
mesaton adrenomimetic to birds by the 3™ day of
cooling the function of adenohypophysis thyrotro-
pocytes was established to change dramatically
comparing to the control. TSH in blood plasm of these
birds significantly decreased by nearly twice (Table 1).
In this case the diameter of thyrotropocytes nuclei
decreased (p<0.05). The revealed by us signs of thyro-
tropic function suppression in adenohypophysis are
consistent with morphometric indices of neurocytes
function in PVN of hypothalamus. We revealed thus a
statistically significant change of diameter in paravent-
ricular neurocytes (Table 2). In this area we observed
mostly neurocytes, where a neurosecretory substance
was either around the nucleus or diffusely on perika-
ryon (Fig. 1). The reaction of SON neurocytes was
different as the diameter of nuclei of these cells was
noted to increase (Table 2). There were found lightly-
stained neurons with some amount of neurosecretory
substance. So the changes revealed in the hypothala-
mus PVN reaction correlate with the reaction of thyro-
tropocytes of adenohypophysis in birds of the data of
the experiment passage and are consistent with our
previous data on the thyroid response and are explained
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Taommus 1. MopdomeTpuyHi oka3HUKK THPEOoiqHOT QYHKIIT ITaxiB y pI3HUX Cepisix NOCIIiLy
Table 1. Morphometric indices of thyroid function in birds in various experiment passages

TTokaszuuku, M=+m
Indices, M=m
3 AHI OXOAOAIKEHHS 7 AHIB OXOAOAKEHHS 14 AHIB OXOAOAKEHHST
3 days of cooling 7 days of cooling 14 days of cooling
Cepii pocaipy
Passage of Aiamerp sipep Alamerp sipep Alamerp sipep
experiment TUPEOTPOTOIUTIB THPEOTPOTOIUTIB THUPEOTPOIOLUTIB
apeHorinodiza,MKM TTT, apeHorinodisa,MKM TTT, apeHorinodisza,MKM TTT,
Diameter of MMOA/A Diameter of MMOA/A Diameter of MMOA/A
adenohypophysis TSH,mIU/1 adenohypophysis TSH,mIU/1 adenohypophysis TSH,mIU/1
thyrotropocytes thyrotropocytes thyrotropocytes
nuclei nuclei nuclei
[Nepia
(xouTpoar) 5,02+0,45 0,08=0,02 4,70%0,08 0,14=0,01 4,81%0,41 0,14=0,01
The first
(control)
Apyra
(xapGaxoai) 4,60=0,46* 0,03%0,03* 4,900,05* 0,27:0,02* 5,14:0,49% 0,18%0,01*
The second
(carbacholine)
Tperst
(arponin) 4,88+0,29 0,10=0,02 4,80=:0,04 0,170,01 4,99 20,43 0,13=0,06
The third
(atropin)
YerBepTa
(Me3aron) 4,730,30* 0,040,02* 4,44%0,09* 0,070,02* 4,50%0,43* 0,06=0,03*
The fourth
(mesaton)
ITara
(pasoauii) 5,000,558 0,0620,04 4,45%0,05* 0,10=0,01* 4,48%0,45* 0,09:£0,01*
The fifth
(prasosin)

IMpumiTka: * — pi3HULS MiXXK KOHTPOJIFHOIO Ta MiAJOCTIJHUMH TpyIaMu BiporigHa mpu p<0,05.

Note: * — statistically significant differences between the control and the experimental groups with p<0.05.

3B’513KY, OCKUTHKH Ha 3-# J€Hb OXOJIOMKEHHS Ha Tl
BBEICHHS aJpPCHO- Ta XOJIHOMIMETHKIB IATOBUIHA
3aJ103a 3HAXOAUTHCS Y CTaHl MiABUINEHOI (YHKIIIO-
HaJIBHOT aKTUBHOCTI [ 1].

[Ipu BBeneHHI MiATOCIITHUM MTaxaM XOJIIHO- Ta
apEHOJIITHKIB Ha 3-i IEHb OXOJIOKEHHS HE BUSIBJICHO
CYTTEBHX 3MiH y peakuii THPEOTPOIOLUTIB aleHOT1-
nodiza ta konuentparii TTI (tabn. 1). Ane BBeneHHs
XOJIIHOJITHKA aTPOIiHY BipOTiAHO 3MEHIINIIO AiaMeTp
saep melporuriB [IBS rimoramamyca, 3’ IBUIHCH
O3HaKu JACINOHYBaHHS Helpocekpery. Ilpu npomy
MOp(hOMETPUYHI TOKa3HUKH CYIPAOTITHIHUX HEWPO-
[IATIB HE 3MIHIOBAJIUCH ITPH BBEACHHI SIK aTPOITIHY, TaK
1 mpazo3uny (Tadm. 2). OTxe, onepkaHi JaHi MOKa-
3YI0Th, IO TPH TPUBAIIOMY OXOJIOJKEHHI BBEICHHSI
OJIOKATOPIiB aJpeHO- Ta XONIHOPEIENTOPiB Oyllo He
e(exkTUBHUM. IMOBIpHO, TpUBaJie OXOJIOIKEHHS €
CHJIBHUM CTPECOPOM, SIKMH CTUMYJIIOE€ TUPEOITHY
(hyHKIIIFO.

VY Bigganeni TepMminu oxonomkeHHs (7- Ta 14-i
JIeHb) MPU BBEACHHI XOJIIHOMIMETHKa KapOaxoJiHy
HaMH BiJ[3HaYCHA aKTUBALlisl QYHKIIIT THPEOTPOIIOHTIB,
ITPO IO CBITYUTH 30UIBIICHHS SAEpP KX KIITHH (pHC. 2).
Bwmict TTI' B mua3mi KpoBi Takoxk 30iJbITyBaBCs
(Tabmn. 1). MoxiHuBO, y IUX Cepiix MpPU TPUBATIOMY
OXOJIOJIKEHHI Oe3MmocepelHbO uepe3 XONiHepriuyHy
THHEPBAIIIF0 aKTUBYIOThCSI TUPEOTPOTIONUTH aJICHOTIIIO-
¢iza i TOMy BOHM CTalOThb MEHII YYTJIMBUMH 0 Iii
NMPOBJIEMbI
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by the effect of a backward bond, as by the 3 day of
cooling on the background of adreno- and cholino-
mimetics injection thyroid was found to be in the state
of an increased functional activity [1].

When injecting cholino- and adrenolytics to birds
by the 3™ day of cooling no considerable changes were
noted in adenohypophysis thyrotropocytes’ reaction as
well as in TSH concentration (Table 1). However the
injection of atropin cholinolytic considerably decreased
the diameter of neurocytes’ nuclei of hypothalamus
PVN, the signs of secreting deponing appeared.
Morphometrical changes of supraoptic neurocytes did
not change thereat during the injection of either atropin
or prasosin (Table 2). So during a long-term cooling
the injection of blockers of adreno- and cholinoreceptors
occurred to be inefficient. Possibly that long-term
cooling is thought to be a strong stressing factor, which
stimulates the thyroid function.

At farther terms of cooling (the 7" day, the 14"
day) while injecting carbacholine cholinomimetic we
noted the activation of thyrotropocytes function (Fig.
2), which is pointed to by augmenting the nuclei of
these cells. TSH content in blood plasm was also noted
to increase (Table 1). In these passages at long-term
cooling the adenohypophysis thyrocytes are thought
to be activated directly via cholinergic innervation and
thus become less susceptible to the effect of backward
bonds. In the passage of experiment when injecting
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Tadauus 2. MopdomeTpuuHi MoKa3HUKH QYHKIIOHAIEHOT aKTUBHOCTI HEWPOILIMTIB rinoTanamyca

MTaXiB y Pi3HUX CEPisX JOCIITY

Table 2. Morphometric indices of hypothalamus neurocytes activity in birds in various experiment passage

TTokaszuuku, M=*=m
Indices, M=m
CSI;;'SQOZ]?;IAY 3 AHI OXOAOAKEHHS 7 AHIB OXOAOAPKEHHS 14 AHIB OXOAOAKEHHST
g 3 days of cooling 7 days of cooling 14 days of cooling
experiment
COs IBA COs TBs COsA TBs
SON PVN SON PVN SON PVN
[Mepia
(xOHTpOAD) 7,39+1,27 7,69=1,02 7, 771,47 7,78=1,01 6,94=1,01 6,37=0,96
The first
(control)
Apyra
(kapbaxoain)
The second 7,83=+1,43* 7,17=1,08* 8,11=+1,52* 7,30=1,03* 8,41=+1,25*% 6,39+0,65
(carbacholi —
ne)
Tperst
(arporin) 7,55%1,24 6,710,82* 7,570,98 7,071,08* 8,01=0,63* 6,52+0,82
The third
(atropin)
YersepTa
’_}‘I\I;IQSBTOH) 7,051,03* 7,2420,93* 8,081,04* 7,34=0,93* 8,31=%1,43* 6,63=0,86
e fourth
(mesaton)
ITara
(1pasosns) 7,05%1,12 7,58%1,22 7,61%1,14 7,12%1,13* 6,84=1,01 6,14£0,94*
The fifth
(prasosin)

IMpumiTka: * — pi3HULS MiXXK KOHTPOJIFHOIO Ta MiAJOCTIJHUMH TpyIaMu BiporigHa mpu p<0,05.

Note: * — statistically significant differences between the control and the experimental groups with p<0.05.

3BOPOTHHUX 3B’S3KiB. Y cepii IOCIiay Mpu BBEACHHI
aapeHoMmimeTrnka me3arony (7- i 14-if meHb 0X0J0-
JUKEHHS) JOCTOBIpHO 3MEHIIYyBaJUCh JiaMeTp
tupeoTpononuTiB (puc. 3) ta koHuenrpamisa TTT
(Tabm. 1), 1110 MOKHA ITOSICHUTH BILTMBOM ITiIBUIIIEHOTO
PiBHS THPOKCHHY 32 NPUHIUIIOM HETAaTUBHHUX 3B’ A3KiB
3rigHO 3 momepeaHiMu gaHumu [2]. Ilpu ubomy
MopdomeTpuuHuil anani3z Heliponuris [IBS rimora-
JaMyca npu Ail CTUMYNSATOPIB SIK XOJiH-, Tak i
alpeHOPELEeNITOPIB Ha 7-1 A€Hb OXOJIOIKEHHSI TOKa3aB
JIOCTOBipHE 3MEHIIICHHS AiaMeTpa siaep IUX KIITHH 1
MOCHWJICHHS O3HAKW HAKONMWYEHHSI HEHPOCEKpeTy
(puc.4), a Ha 14-i neHp HOCHIIKyBaHUH Mapamerp
3aJIMIIABCs Ha PiBHI KOHTPOJIBHHUX 3Ha4YeHb (Ta0I. 2).
BusiBiieHo mepukapioHu 3 Augy3HHUM BMIiCTOM
HEHPOCEKPETOPHUX TPaHYI Y UTOILIA3Mi, IO BKa3ye
Ha MMOCUJICHHS JeTIOHYBaHHs HelporopMoHiB. Takum
YHHOM, 3HIKEHHS CHHTETUYHOI aKTUBHOCT] HEWPOLIUTIB
[1BA rinoranamyca, oco0nruBo Ha 7-i JeHb OXOJO-
JOKEHHS, Y3TOMXKYETHCA 3 pe3ylbTaTaMu peakiii
LIMTOBHUIHOI 3aJI03H, SIKA MPOSABISUIACH Yy TOCHIICHH]
CEKpEeTOpHOi akTUBHOCTI [2]. Hampotu, HelipouuTn
COfI rinoranamyca xapakTepu3yBaIuCh MiIBUIIIECHAM
(YHKIIOHAILHAM CTaHOM (pHC. 5), PO IO CBIIYHIIO
BiporigHe 30UIbIICHHS AiaMerpa X saep (Tadi. 2).
VY cepisgx A0CHIAY 3 BBEACHHSM XOJIHOJITHKY
arporiny (7-1 14-ii 1eHb 0XOJIOJPKEHHS) HE BUSBICHO
3MiH y peakiiii aneHorimnodisza (tadm. 2). Jliametp saep
HeiipouunTi [1BSI rinoranamyca BiporiiHo 3MeHIIy-
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mesaton adrenomimetics (the 7" day, the 14" day of
cooling) the diameter of thyrotropocytes (Fig.3) and
the TSH concentration significantly decreased at the
same time, that may be explained by the effect of an
increased thyroxin level according to the principle of
negative bonds in respect of the previous data [2].
Morphometric analysis of PVN neurocytes under the
effect of both choline- and adrenoreceptor stimulation
thus showed a statistically significant decrease in these
cells’ diameter and an increase of neurosecret accu-
mulation by the 7" day of cooling (Fig. 4), while on the
14™ day the studied parameter remained at the level
of control values (Table 2). There were revealed peri-
caryones with the diffused content of neurosecretory
granules in cytoplasm, thus pointing to the increase of
the neurohormones deponing.

As a result, the fall of synthetic activity of hypo-
thalamus PVN neurocytes, especially by the 7" day
of cooling is consistent with the results of thyroid res-
ponse, manifested in the secretory activity increase
[2]. In contrast to this the hypothalamus SON neuro-
cytes activity is characterized by the increase of a
functional state (Fig. 5), confirmed by a statistically
significant increase of the nuclei diameter (Table 2).

In the passages with atropin cholinolytic injection
(the 7™, 14" day of cooling) no changes in adeno-
hypophysis response were revealed (Table 2). Diame-
ter of the PVN neurocytes nuclei considerably decrea-
sed only by the 7 day of hypothermia and the suppres-
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Puc. 1. Mikpodororpadis 3piziB neiipouuris [1BSI rinorana-
Myca IpH BBEACHHI NTaxaM KapOaxoiiHy Ha 3-# IeHb
oxonomkenns. 00. 90, ok. 15.

Fig. 1. Microphotography of the hypothalamus PVN
neurocytes’ slices when injecting carbacholine to birds by
the 3" day of cooling. Objective 90; ocular 15.

BaBCs JIMILIE HA 7-1 JACHD TioTepMii Ta BiA3HAYAIOCH
MPUTHIYEHH;I BUBEJCHHS HEHPOCEKPEeTOPHOI cyOCcTaH-
uii. [Ipu npomy miamerp simep COS rimoranamyca
nocTOBipHO 30inblIyBaBca Ha 14-i geHp (Tabdm. 2).
[Ipu BBeneHH1 aAPEHONITUKY MPa303UHY BiIMi4anoch
JOCTOBipHE 3MEHILECHHS JiaMeTpa THPEOTPOIOLHTIB i
koHuenrtpaiii TTI" na 7-# 1 14-i 1eHp OXOMOKEHHS
(tabn. 1). Peakuis neiipountiB [IBS rinoramnamyca
MPOSIBUIIACH y 3MEHILECHHI IiaMeTpa SAep UUX KIiTHH
1 HAKOTIMYEHHI HEHpOCEKpeTy HaBKOJO sapa Ta B
nepukapiosi (tadm. 2).

VY ninomy GiioKajia X0NiHO- Ta aJpEeHOPENENTOPIB
Ha 7-1 14-ii neHp rinotepMii MaJia iIHTi0ITOPHUH BIUIUB
Ha CHHTETUYHI [TPOIIECH Ta BUBECHHS HEUPOrOPMOHIB
Heriporutamu [1BS rinoranamyca.
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Puc. 3. Mikpodotorpacdis 3pi3iB axeHorinodiza npu
BBEJICHHI [ITaXaM Me3aTOHY Ha 7-i ieHb oxostomkeHHs. O0.
90, ok. 15.

Fig. 3. Microphotography of adenohypophysis slices when
injecting mesaton to birds by the 7" day of cooling. Objec-
tive 90; ocular 15.

MNPOBJIEMbI
KPUOBMOJIOIUMN
2004, N23

e

B B i 1.9
ROV e e & g
Puc. 2. MikpodoTorpadis 3pi3iB aneHorinodiza mnpu
BBE/ICHHI TaxaM KapOaxouiHy Ha 14-ii 1eHb OXOJIOPKeHHSL.
06.90, ok. 15.

Fig. 2. Microphotography of adenohypophysis slices when
injecting carbacholine to birds by the 14" day of cooling.
Objective 90; ocular 15.

sion in the release of neurosecretory substance was
noted. Thereat the diameter of hypothalamus SON
nuclei considerably increased by the 14" day (Table
2). When injecting prasosin adrenolytic we noted a
statistically significant decrease in thyrotropocytes’
diameter and TSH concentration by the 7" and 14™
day of cooling (Table 1). Hypothalamus PVN neuro-
cytes’ response manifested in the diameter decrease
of these cells’ nuclei and neurosecret accumulation
around the nucleus and in pericarion (Table 2).

In the whole the blockade of choline- and adreno-
receptors by the 7% and 14" day of hypothermia sho-
wed an inhibitory effect on synthetic processes and
neurohormones removal by hypothalamus PVN neuro-
cytes.

Puc. 4. Mikpodororpadis 3pi3is Hetiporuris [1BS rinorana-
Myca IIpH BBEJEHHI NTaxaM Me3aTOHy Ha 7-UH JAeHb
oxonomkenns. 06. 90, ok. 15.

Fig. 4. Microphotography of the hypothalamus PVN
neurocytes slices when injecting mesaton to birds by the
7" day of cooling. Objective 90; ocular 15.
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BucHoBKMu

1. XomiH- Ta agpeHepriyHi CUCTEMH MO3KY 3ay-
YaroThCs 10 peaKLii azanTarii rinotanamo-rinodisap-
HO-THUPEOINHOI CHCTEMH Ha TpHUBaJe OXOJIO[KECHHS,
3I1MCHIOIOUN CTUMYJIIOIOUHH BIUIMB.

2. BrimuB Omokau XOiH- Ta aApEeHOPENEnTOPIB Y
Pi3HI TEpMiHH OXOJIO/KEHHS OYB HE JOCUTH e(peKTHB-
HUM, TTI0 TTOSICHIOETHCS 3HAYHOIO aKTHUBAITIEI0 OpTaHi3-
My TP OXOJIOJKEHH.

3. Peaxitis meitporuri COSI rimoranaMmyca mposiB-
JSUTaCh MiJBUIEHHSIM CHHTETHYHOI aKTHMBHOCTI TIPU
BBEJICHHI XOJIIHO- Ta aJJpeHOMIMETHKIB Ha TJIi Aii X0JI0-
JIOBOTO CTpEcopa, 110 A03BOJISIE NPUIYCTUTH Y4aCTh
HOHAIEIITHIB y peaKiii Ha OXOJIOKEHHS.
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Puc. 5. Mikpodororpadis 3pizis Hetiporuris COS rinorana-
Myca NpHu BBEACHHI IITaxaM KapOaxoJliHy Ha 7- JIeHb
oxonomkenns. 06. 90, ok. 15.

Fig. 5. Microphotography of hypothalamus SON neuro-
cytes when injecting carbacholine to animals by the 7% day
of cooling. Objective 90; ocular 15.

Conclusions

1. Choline- and adrenergic brain systems are
involved into the adaptation reaction of hypothalamus-
hypophysis-thyroid system on a long-term cooling thus
showing the stimulating effect.

2. Effect of choline- and adrenoreceptor blocking
at different cooling terms was found to be quite
ineffective, that was explained by a considerable orga-
nism activation against a cold stress.

3. Reaction of the hypothalamus SON neurocytes
was manifested in an increase of synthetic activity
while injecting choline- and adrenomimetics on the
background of the effect of cold stressing agent, that
lets us consider the participation of nonapeptides
possible in response to cooling.
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