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Electrocardiophysiological Indices When Cooling Head and Neck
A.V. Trofimova, N.A. Chizh, B.P. Sandomirsky
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E>xeroHO COTHU THICSY YENIOBEK YMUPAIOT OT MH(papKTa
MHOKaplla U WHCYJIbTa, KOTOpbIe Pa3BUBAIOTCS Ha (OHE
THITOKCHYECKOTO MIOBPEXXICHHUS KIETOK FOJIOBHOTO MO3Ta U
cepaua. Benymie MequumHCKIE OpraHU3auy MUpa BKITIO-
YHJIM TEPaAIeBTUIECKYIO THITOTEPMHIO B TPOTOKOJIBI pEaHH-
Maruu OOJIbHBIX KaK OCHOBHOM 3()(heKTHBHBIH METO]] Kap-
no- u Heliponporekim [A. Schneider, 2006].

enb paboThl — M3yueHHUE FIEKTPOKapAUOTrpadhuIecKix
TIOKa3aTeseH B yCIOBUSX THIIOTEPMUH.

Pabora npoBeziena Ha 15 6ecriopoIHBIX KpbICax-caMIiax,
pas3zieNeHHbBIX Ha 2 TPYyMIIEL: HOPMOTEpMHUS (KOHTPOJIB) — 5
JKUBOTHBIX ¥ TUTIOTepMUs — 1 0 5kuBOTHBIX. CHCTeMa 7151 MH-
JYKIMU TUTIOTEPMUH COCTOsITa U3 eMKOCTH ¢ 40%-M oxJtax-
JCHHBIM PaCTBOPOM 3THIIOBOTO criipTa oobemom 1000 M,
BOPOTHHKA, OXBATHIBAIOIIETO YaCTh ['OJIOBHI U IIIEH (BOKPYT
MarucTpanbHBIX COCYIOB), U EMKOCTH U1 cOopa XJ1ai0areH-
Ta. DKCIepUMEHTaIbHbIC )KUBOTHBIC HAXOIWIJINCH O] NH-
TTALIMOHHBIM HapKo30M B TeueHue 60 MuH. M3mepsu pek-
TaJIbHYIO0, THMITAHMYECKYIO 1 JIOKAIBHYIO TEMIIEpaTypy KO-
’KH BOPOTHUKOBOH 30HBL. TeMnepaTrypHble IOKA3aTeNIN PErk-
CTPHUPOBAJIH C TIOMOIIBIO IN(POBOTO IEKTPOHHOT'O TEPMO-
metpa MP 707 u 2-xanansaoro USB ociimsiorpada c repmo-
napamM. DJIEKTPOKapAHNOrpaMMbl PETHUCTPUPOBAIU HA
anmapaTHO-IporpaMMHoM KoMIniekce «IlomucekTp-8/By»
(Poccus).

B KOHTpONIBHOH IpylIe IpU BBEIECHUU KUBOTHOIO B
HapKO3 M HaXOXICHHWU B TedyeHne 60 MHUH MOA HapKo30M
peKTapHas TeMIepaTypa cHikanacs ¢ 34,5 no 32°C, Tumna-
Hu4eckas — ¢ 35 1o 30°C, reMneparypa Ko>ki BOPOTHUKOBOH
30HbI — ¢ 32 10 30,5...31°C. B rpynmne runotepMuu moka-
3aTeNv Pa3HOCTH TeMIIEpaTyp BOPOTHUKOBOH 30HBI U TEMITE-
partypbl caMOil BODOTHUKOBOW 30HbBI HAXOAMJIUCH B ITpeienax
4...5°C. 3na4ueHus peKTaIbHON U TUMIIAHUUYECKOH TeMIIepa-
TypBI CHIDKAIHCH co ckopocThio 0,1 rpan/mun. B HopMme y
KPBIC Ha AJIEKTPOKapAnOrpaMMax (PMKCHPOBAJIH IIPaBHUIIb-
HBI CUHYCOBBII pUTM. HacToTa cepAeUHbIX COKpaIEHUI
(UCC) B HOpMe cocTapisiia 354/MuH, a B TpyIIie HOpMOTEp-
Mun gepe3 60 MUH aHECTE3MH OHa yBEIWYUBAJIACh JO
381/mun. ITocne nposenenns runorepmun YCC cHmkanach
Ha 16% oT ucxoxnoro nokaszareist, Ha OKI' mpu 3Tom oT™me-
yanu ynnuHenue narepsana R-R . CrangaprHoe oTkIIOHEHNE
(SDNN) B 00eux rpymmax B TedeHre 60 MUH yBETUUHIOCH B
2,3-2,5 paza. ['unorepmus npuBoaMia K nepepacrupeaese-
HUIO BJIMSHUS CHUMIIATHYECKOW M IapacUMIIaTU4YECKOHN
BEreTaTUBHON HEPBHOI cHCTEMBI (TIocnenHei ¢ 15 1o 36%).

IIpu nocTmkeHHM peKHMMa JIOKAJIbHOM TeMIlepaTyphl
4°C BOpOTHHUKOBOM 30HBI y KPBIC CHUXKAJIACh KaK PEKTallb-
Hasl, TaK ¥ THMIIAHWYIECKas TEMIIEPaTypa, YTO CBUICTENIBCT-
BOBaJIO 00 3()()eKTHBHOCTH JAHHOT'O CIIOCO0a OXITAKICHUS.
[Ipu ananu3e BapuabeTbHOCTH CEPIEYHOTO PUTMA BhISBIIC-
HO, 9TO THUIIOTEPMHS CIIOCOOCTBYET CMEIICHHIO OajlaHca
BETre€TaTUBHON HEPBHOM CUCTEMBI B CTOPOHY €€ IapacuMIia-
THYECKOTO OT/ENA.
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Hundred thousands people are dying from heart and
brain strokes, developed on a background of hypoxic injury
of brain and heart cells. Leading medical institutions of the
world have included a therapeutic hypothermia into the
protocols of patients’ rehabilitation as the main effective
method for cardio- and neuroprotection [A. Schneider, 2006].

The research aim was to study electrocardiographic
indices under hypothermia conditions.

The study was performed in 15 white breedless male
rats divided into 2 groups: normothermia (control) — 5 ani-
mals, and hypothermia — 10 animals. The device for inducing
hypothermia consisted of 1000 ml vessel filled with 40%
cooled solution of ethyl alcohol, collar covering the part of
head and neck (around the main vessels) and the vessel for
collecting a coolant. Experimental animals were subjected
to inhalation anaesthesia for 60 min. Rectal, tympanic and
skin (in the collar zone) temperatures were measured. Tempe-
rature indices were recorded using digital electronic
thermometer MP 707 and 2-channel USB oscillograph with
thermocouples. Electrocardiograms were recorded by means
of hardware-software complex Polispektr (Russia).

Control group animals being in the state of anesthesia
60 min had rectal temperature changed from 34.5 down to
32°C, tympanic temperature decreased from 35 down to 30°C,
and skin temperature in collar zone falled from 32°C down
to 30.5...31°C. In the group of hypothermia the difference
of temperatures of collar zone and temperature of collar
zone itself were within 4-5°C. Rectal and tympanic tempe-
ratures decreased with the rate of 0.1 deg/min. Normal elect-
rocardiograms in rats had regular sinus rhythm. Frequency
of heart beats made 354 per min in the norm, and after 60 min
of anesthesia in the group of normothermia the index in-
creased up to 381 per minute. After 60 min of hypothermia
the heart beat frequency reduced by 16% from initial value,
moreover ECG represented elongated R-R interval. Standard
deviation (SDNN) in the groups with normothermia and
hypothermia increased 2.3-2.5 times after 60 min. Hypother-
mia led to redistribution the control between sympathetic
and parasympathetic vegetative nervous system (from 15
to 36% in favour of the latter).

Thus, when achieving the local temperature 4°C in the
collar zone both rectal and tympanic temperatures reduced
in the rats, testifying to the efficiency of this method of
cooling. Analysis of the cardiac rhythm variability revealed
that hypothermia contributed to the change in the balance
in vegetative nervous system towards parasympathetic
department.
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