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Bukaukana 0ioeleKTpMYHA aKTUBHICTh
a(epeHTHUX BOJIOKOH CiTHUYHOTO HepBa OiIMX IIypiB
3a YMOB €KCIIePMMEHTAJIbHOI MEHONAay3Hu

Icuye GaraTo cymepeuJiMBUX MaHUX IMOJ0 B3a€MOJil cTaTeBUX TOPMOHIB
i aepeHTHUX JIAaHOK CIMHHOMO3KOBHX cmcTeM. [leaKi mociimskeHHA mO-
Ka3ylTh 30iJbIIIeHHA YyTJIUBOCTI A0 0OJII0 3a BUCOKOTO PiBHS €CTPOTEHY
[14, 20]. ¥V iHmIUX TOBiIOMJIAETHCS, IO IiJBUINEHHA PiBHA €CTPOreHy i
IIPOTeCTEePOHy IiJi Yac BariTHOCTI Mae aHTUHOIUIENTUBHUN edekT [11].
€ BiILOMOCTi mpo moB’sA3aHi 3i cTaTTIO Bi,Z[MiHHOCTi B HOIUIENITUBHUX Pe-
aKIifAX y CAMHUb IPU3YHIB, 1[0 MAIOTh CHJIBHIIIL HOLII/I].IGHTI/IBHI peaxiiii,
Hix cami [6, 9]. HquI/IHI/I i€l cymepeuHoCTi B3a€MO3B’ IBKY Mmc plBHeM
cTaTeBUX TOPMOHIB i cTaHy 60JOBOI YYTJAMBOCTI ITIOBHICTIO He 3 sAcoBaHi. Y
HAIIIUX OOCJiIKeHHAX BU3HAUEHO, II0 B YMOBaX rimoecTporeHeMii cyTTeBO
MIiABUIIYETHCA MOPir BUHUKHEHHA IIOTeHIiaay gopcanabHoi moBepxHi (ITIIT)
COMHHOTO MO3KY Ta 301JIbINTyeThbcsA HOTO JIaTeHTHHU Iepiox. Aje He 3’d-
COBaHO 3aKOHOMIipHiI muTaHHA IIOJM0 3MiH y (pyHKI[ioHyBaHHI adepeHTHUX
BXOJiB 3a yMOB nediIliTy eCTPOTeHiB, cTaH AKHX 3HAUHOIO MipOI0 MOKe
BILIMBATU Ha BKAa3aHi BUINle ITapaMeTpPU Ta MOAYJIOBATU 1X aKTUBHICTH.

Mera mocuimskeHHsA. BUBUNTH XapaKTepUCTUKU 30yIJIUBOCTI ad)epeHT-
HUX BOJIOKOH CiTHMYHOTO HEpBa, a TAKOXK IIpPoaHaidyBaju 0OCOOGJUBOCTIL
BimIIoBizei, iHiNifloBAHNX CTUMYJISIIE€IO CITHMYHOIO HEPBa, 110 BUHUKAIOTh
y IPOKCUMAaJbHUX Bigmimax mopcanbHuX KopiumiB (IK) 3a ymoB ekcmnepu-
MEeHTaJbHOI MEeHOMIAay3! uepes YOTHUPU MicAIl Bix mouaTky ii Mome roBaHHA.

Marepiaau i merogu gocaimkenua. ExcruepumenTu mposeneHo Ha 26 0i-
JIUX CTATeBO3PiauX mypax-camuiax Jiuii Bicrap macoro 200-250 r, (12 in-
TaKTHUX TBApuH i 14 TBapuH i3 eKCIepUMEeHTAJILHOIO MEeHOoIIay30i0). MeHo-
maysa MOJeJIbOBaHA uepe3 TOTAJbHY oBapioricrepexrTomiio [23]. TBapunam
KOHTPOJIBHOI IPYIH POOMIN CepeIUHHY JalapoToOMiio 6e3 BUJAaJeHHA MaTKU
Ta seyHuKiB. OOuABi rpynu TBapuH yTPUMYBAJIHU B CTAHZAPTHUX YMOBAX Bi-
Bapito (f = 22 *= 2 °C, cBiTsauii/TeMmHNN muka — 12/12 rox) Ha cranmapTHin
mieri mporarom 120 mi6, micas doro IypiB Opajii y TOCTPUM €KCIIEPUMEHT
[3]. Ilig TiomenTanmoBuM HapkosoM (50 MI'/KI') IPOBOAMIU PO3TUH M’ AKUX
TKAHUH Ta JaMiHEKTOMil0, CKJIAHUM TauYKOM PO3THUHAJIU TBEPAY MO3KOBY
000JIOHKY, BUILJIANN JOPCATBLHUI KOPiHeIh cerMeHTa L, Ta mepeTruHa M HOTO
0inma micisg BxoAy B cnuMHHHNN MO30K. CiZTHUUYHUIT HEePB BUIIIAIN HA CTETHI
Ta mepes’A3yBayin 0iis Bxoay B M’ a3. BigBemeHHA BUKJIMKAHOI aKTHBHOCTI
MIPOBOAUAN Big mporkcuManabHol mginguxku K 3i crumyndmiero imcuiare-
parbHOro CifHMUYHOrO HepBa iMmyJabcamu TpusagaicTio 0,3 mMc i cumoro 1-5
moporis. AHaisyBasiu mopir, XpoHaKciio, JaTeHTHUN Iepion, aMILIiTyRy i
TPUBAJIICTh MOTEHIiaNy [il, AOCIiAKyBaiu sABUIIle pedpaKTepHOCTi 3a mO-
IIOMOTOI0 HAHECEeHHS IMapHUX CTHUMYJIiB 3 iHTepBasiom 2—20 mc [1].
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I[ocnimfceHHa OIPOBOAMUJIN 3a JOIIOMOTOIO c'raH,u;apTHoI esekTpodizioso-
riuoi amapartypu (eJIeRTpOCTI/IMyJIHTOp ECVY-2, mincunoBau YBII 2-03,
aHaJIoro- I_II/I(l)pOBI/II/I IepeTBOPIOBAY i3 peecTpalliero Ha KOMII Io'rep) OTpI/I—
MaHi JaHi OImpaIbOBYBAJM 3a AOIIOMOTOIO0 CTAHZAPTHUX METOIiB Bapiairiii-
HOI cratucTuKkm. [[oCcTOBipHICTL MaHWX OIiHIOBAJIM 3a JOIOMOTOI METO/iB
nmapaMeTpuuHoi (Kpurepii CThlofeHTa) Ta HeIapaMeTPUYHOI CTATHUCTUKU
(kpurepiti Manna—BiTHi). 3MiHM Bu3HABAJIM CTATUCTHUYHO JOCTOBipHUMU
mpu p < 0,05. VYci ekcriepuMeHTaJbHI IPOIEIyPY BUKOHYBAJIU BiAIIOBiAHO
o €BpormelicbKkol nupeKTuBu Pamau ciriBTroBapucTs Big 24 sucromama 1986 p.
(86/609/EEC) Ta saxkony Ykpainu “IIpo 3axXucT TBApWH BiJl »KOPCTOKOTO
moBomKeHHA”. EBTanasio 3ailficHIOBaIN 3a JOIIOMOT'OIO BBEJIEHHS JIeTATIbLHOL
03U TioIleHTaJly HaTpiro.

PesyasTaTH mocrmimskeHHA Ta X 00roBopeHHA. AHaia mopora BUHUK-
HeHHaA cymapHoro I1]] BosokoH [IK cnimHHOTO MO3KY ITOKasasB, IO Y TBAPUH
3 eKCIIepUMEHTAJbHOI0 MEHOIIay300 BiH 3HM:KyBaBcA mo 45,76 = 7,41 %
IIOPiBHAHO 3 KOHTPOJIbHOIO rpymoio (p < 0,01), mapameTrpu AKOi B IbOMY
Ta TOJAJNBINMUX nocaimax Oynam mpuiiaarti 3a 100 % . Xpomaxcia II IK
IIOPiBHSAHO 3 iHTAaKTHHMU Inypamu 30igbiryBasacsa ma 14,69 = 3,48%
(p < 0,01). Jlarernruuit mepiox III] K mpu HameceHHI cympaMaKCHUMaJb-
HOl ctumyJsarii (5 moporiB) s6inbmryBases Ha 13,12 = 2,32 % (p < 0,01)
(puc. 1). 3aranpua TpuBatictsy IIJ] IIK He Bigpisuasaca Big moOKasHUKA
imTakTHOI rpynu 1ypis. [Ipu mbomy crocrepiranocs gocrosipae (p < 0,01)
30inpmenusa ammritygu I ma 31,46 = 4,29 % (puc. 2, 4).

IIpu HaHeceHHi MapHUX ITOAPAa3HEHb CIIOCTepirajocsa 3HAUHE 3allisHeHHA
BiTHOBJIEHHA aMILIITyAMW BiAHOBiAi Ha APyruii CTUMYJI Y TBapWH i3 oBapio-
ricrepekTomicio (puc. 3). Maii:ke mOBHe BiJHOBJIEHHS aMILIITyIH APYTOTO
II npunagaso Ha intepsBaa 8 mc (91,07 = 3,86 %), Toxi AK y iHTaKTHIil
TPYIi IILOTO 3HAUEHHsS OYJIO HOCATHYTO BXKe 3a 5 mc (puc. 3).

3MeHIIeHHS ITopora 30yI:KeHHsa ad)ePeHTHUX BOJIOKOH CiIHMUYHOTO HepBa
MOKe OyTH IIOB’sizaHe HacaMIlepe] 31 3pYIIeHHAM IIOTeHITiaJdy 3aJIeXHOCTI
aKTWBAIlil HaTPieBMX KaHAJNIB TaKUM YWHOM, III0 OJA JOCATHEHHS IIOpora
i remepariii HaTpieBOT0 CTPyMy HOPMAJHLHOTO 3HAUEHHS ITOTPiOHI MeHIIi
piBHi memonapwmsarnii [12, 13]. IIpuumHOiO IHOrO MOMKe OYTH 3HUKEHHSA
PiBHA KaJbIlilo B KPOBi, a oTiKe, I y MIKKJITHHHIN pigmHi, 3yMOBJIeHE
nedimurom ecTporeHiB micsida oBapioekTomii [21].

Bimomo, o AT®, ax oguu i3 60JbOBUX MeIiaTOpPiB, MOKe BUKJINKATHU
30iJIbIIIeHHS KOHIIEHTpPAIlil KaJbI[il0 BCepeanHi MaauX i cepegHixX HeHpoHiB
raHIJIIIB JOpcaJbHUX KOPIHIIIB uepes akTmBaliio perentopis P2X, mos’s-
3aHUX i3 IOTeHIiaJI3aJIe’KHUMU KaJbllieBUMHU KaHajaamu. 17B-ectpapmiou,
yepes3 aKTUBAIlil0 BUABJIEHOTO y MuX Heliponax Ero perenTopa [18], ToHiuHO
inrioye AT®-ingyxosany Ca?" curmamnisamiio, HeraTUBHO MOIYJIIOIOUU €KC-
npeciio perentopa P2X3 Tta 6J0Kyo0uN L-THUII moTeHIliad3aleKHNX KaJIbIli-
eBux KauaiiB [10, 16]. BigcyTHicTh TOHiYHOTO BILJIMBY €CTPOTEHIB 3a YMOB
eKCIIEPUMEHTAJIBHOI MEHOIIay3W MOKe IPUIBECTH A0 PO30OJIOKYBAHHA IIUX
KaHaJiB i 30iabIlleHHA BXIZHHMX KaJabllieBUX MOTOKiB. Came MM MOKHA
MMOSICHUTH OOCTOBipHEe 30iJIbIIeHHA aAMILIITyaM BUKJINKAHOTO MOTEHIIialy
nIii, sapeecTpoBaHOrO HA IIOCTTaHTJIIOHAPHUX BOJIOKHAX.

3adixkcoBaHe 30iJIbIIIEHHS JAaTEHTHOTO IIePiofy BUKJIMKAHOI BimmoBimi
Yy TBapWMH €KCIEepPUMEHTaJbHOI IPYIIX MOKHA IIOSACHUTHU AeMieJiHizarieio
HEePBOBUX BOJIOKOH M’ SKOTHOTO THUIY uUepe3 MOPYIIeHHsS CUHTe3y Mieliny
IITBaniBCchKMMU KJIiTHHaAMM 3a HecTaui eCTporeHiB i, ocobsuBoO, IpOrecTH-
HiB [7, 19, 22], a TakoXK AeCTPYKTUBHUMMU 3MiHamMu (isudHOI opraHisariii
AKCOJIEMM BHACJIZOK MOPYIIEHHsA OpraHisanii MiKpOTPyOOUYOK aKCOHiB, 0CO-
6JIMBO B MieJIiHi30BaHMX BOJIOKHAX, IO HEraTWBHO BILJIMBA€E HA ITBUIKICTH
IIPOBeJIeHHA HEPBOBOTO iMoyabscy [23] Kpim miroro, HecTaua ecTpOreHiB, IIT0
MaloTh BUPA3Hi HeI/IpOHPOTeRTOle [8 24] Ta BaszoaKTUBHi BjacTUBOCTI [2,
5], IIPUBBOJUTE IO imremii HeI/IpOHlB Ta HEPBOBUX CTOBOypiB, sKa, Ha Tii
ITiABUINEHOI YYTJIUBOCTI M0 TiMMoKcii uepes sHMIKEHHA IPOAYKILI CYIUHHOTO
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eHgoTeIianbHOTOo haKkTopa pocty [17], TaKOK MOKe IPOABUTUC Y 30iIbITIEH-
Hi YacoBUX HmapaMeTpiB 30yIJIMBOCTI ¥ IIOJOBXKEHHI mepiofiB pedpaKTepHOC-
Ti. 3HaUHe 3ali3HeHHs BiJHOBJEHHS aMILIiTyAM BiAIIOBiAi Ha TeCT-CTUMY.JI
y pasi moapasHeHHs HepBa IMapHUMMU iMIIyJIbcaMM 3a yMOB aedimury ec-
TPOTEHIiB MOKHA ITOACHUTHU 3HM:KeHHAM akTuBHOCTi Na'/K™-AT®azm i, ax
HACJIOK, YIOBiJIbHEHHAM BiJHOBJIEHHS HOPMAJIbHOTO TPaHCMEeMOpPaHHOTO
rpamgieHTa IoHiB micas 30ymxenHsa meMmOpamu [15].

BucnoBrku. 3a yMOB paHHBOTO BUHMKHEHHS M TPUBAJIOrO iCHYBAaHHSA M-
GinuTy ecTpOreHiB mig yac XipypriuHoi MeHonaysu ITiIBUIIeHH 30y IJIUBOCTL
Ta iHTeHCHMBHOCTI BUKJMKAHUX BiAIOBifell HeHPOHIiB CIiHAIBLHUX TaHTJIiiB
BUSABJISETHCS HA TJIi MOTIPIIEHHA YaCOBUX XapaKTePUCTHUK i SHUMKEHHS Jia-
O0inpHOCTi. IMOBipHO, TaKuii pekuM (QYHKI[IOHYBaHHA ad)epPeHTHUX BXOIIiB
3YMOBJIIOE IIOCUJIEHHS iHTEHCHUBHOCTiI 00JLOBUX BifUYTTIiB Ta BUHUKHEHHS
aKporiapecTesiii Ha TJi 3HUIKEHHS ITOBEPXHEBOI UYTJMBOCTI y MAaI[i€HTOK
i3 paHHBOIO XipypPriyHOI MEHOIIay30I0.
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Puc. 1. 3mina napamerpiB 30yJJIMBOCTI HEPBOBUX BOJIOKOH AOPCAJBbHOTO KOPIiHILA
cuuaHOoro Mo3kKy (I — mopir, II — xponaxkcia, III — narenTHuU# nepiox) 3a ymMoB
eKCIIePUMEeHTaJTbHOI MEeHOIIay3u MOPIBHAHO 3 iIHTAKTHOIO rpymoio (mpuiiasaro 3a 100 %).
1 — iHTaKTHI TBapuHU: 2 — TBAPUHU 3 €KCIEPUMEHTAJIHLHOIO MEHOIIay30I0.

*p <0,05; ** p < 0,01 — gocTOBipHiCTH MOPiBHAHO 3 KOHTPOJIEM.
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Puc. 2. 3mina mapamerpiB nmoreHIiany Aii HEPpBOBUX BOJOKOH JOPCAJBHOI'O
KopiHia cuuaHOro Mo3ky (I — ammurityna, IT — TpuBasicTs)
3a YMOB €KCIIEPUMEHTAJbHOI MEeHOIIay3! MOPiBHAHO 3 iHTAKTHOIO TPYIIOI0
(upuiiasaro 3a 100 %). I — imrakTHi TBapuHMN; 2 — TBAPUHU 3 €KCIEPUMEHTAIHLHOIO
MeHoImaysoi. ** p < 0,01 — 7ocTOBipHiCTH MOPIBHAHO 3 KOHTPOJIEM.
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Puc. 3. [lunamika BigHOBJIEHHS aMILIITyAX APYTOro IMOTEHIiay mil
3a cTUMYJAIii adepeHTHUX BOJIOKOH CiIHUYHOIO HepBa NapHUMU iMITyJbCaMU
31 3MiHOI0 YACOBOTO MPOMIKKY. AMILTITYyy mepimoro moreHiianxy aii mpuiiasaTo 3a 100 %.
1 — iHTaKkTHI TBapuHM; 2 — TBAaPUHU 3 €KCIEPUMEHTAJHLHOI MeHOIay30:10.** p < 0,01 —
JIOCTOBipHICTH MOPIBHAHO 3 KOHTPOJIEM.

o ’P

Puc. 4. OcuuiorpaMu BUKJIUKAHUX IMOTEHIiAIIB Ail MPOKCUMAJIbHUX AiISHOK
IopcaIibHUX KOPIiHIIIB CIMHHOIO MO3KY IIPU MOAPasHEHHI CIAIHMYHOrO HepBa.
1 — igTakTHI TBapuHU, 2 — eKCIepUMeHTaJbHA I'PyIIa.

Perxomendosano 0o Opyky Komiciero 3 6ioemuxu
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Evoked Bioelectrical Activity of Afferent Fibers
of the White Rats Sciatic Nerve in Experimental Menopause

A. RODINSKY, S. TKACHENKO, A. MOZGUNOV
Dnipropetrovsk Medical Academy

The study was performed on 26 sexually mature female Wistar rats weighing 180—
250 g, that were divided into two groups — control (n = 12) and experimental (n = 14).
In order to reproduce menopause, we provided ovariohisterectomia. Medial laparotomy
without ovariohisterectomia was performed to the animals of the control group for ex-
ception the impact of stress on the postoperative course of the experiment. Both groups
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of animals were kept in standard vivarium conditions (22 = 2 °C, light / dark cycle was
12/12 hrs.) at a standard diet during 120 days, whereupon acute animal experiments were
carried out. Sodium thiopental at a dose of 50 mg / kg was used for total anesthesia.
Isolated sciatic nerve was placed on bipolar stimulating electrodes, and were submerged
in vaseline oil to prevent drying. The nerve was stimulated by single square pulse with
duration of 0.3 ms and an amplitude of 1 to 5 thresholds. The registration of the induced
action potential of the proximal portion of dorsal roots with using bipolar electrodes.

We investigated such parameters as the amplitude, latenty period and duration of
the induced action potential, threshold and hronaxy. The stimulation threshold was de-
termined by amperage. The phenomenon of refractoriness was analyzed by studying the
electrical activity of the nerve fibers in response to stimulation with paired stimuli at
intervals of 1 to 20 ms. Irritating stimulus amplitude was equal to 5 thresholds, duration
of 0.3 ms. The study was carried out by using the standard electrophysiological equip-
ment (electronic stimulator with independent power supply, amplifier, analog-to-digital
converter with registration and processing of information with personal computer). The
reliability of the data was assessed using parametric methods (Student test) and non-
parametric statistics (Mann-Whitney test). Changes recognized statistically significant
at p < 0.05. All experimental procedures were performed according to the European
Communities Council Directive of 24 November 1986 (86/609 / EEC), euthanasia was
performed by administering a lethal dose of thiopental sodium.

Threshold of total action potential neurons of the spinal ganglia was 45.76 = 7.41 %,
chronaxy 114.69 = 3.48 %, the latent period of 113.12 + 2.32 % compared with the control
group. The duration of the action potential has not changed. The amplitude of the action
potential is increased by 31.46 = 4.29 %. In analyzing the dynamics of the recovery of
the amplitude of the second of the action potential during application of paired stimula-
tion showed a significant delay in the recovery of the amplitude response testing stimulus
animals with ovariohysterectomy. Thus, in condition of surgical menopause occurs the
increase of excitability and response of dorsal root ganglion neurons despite deteriorat-
ing the temporal characteristics and reduce lability. Probably, this mode of functioning
afferent input causes the amplification of pain intensity and occurrence acroparesthezia
against lowering surface sensitivity in patients with early surgical menopause.

Key words: menopause, action potential of dorsal root, spinal cord, dorsal root gan-
glion, rat.



