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ot 10 no 30. OmioxkeHus: aMMIION1a B BUE TOMOI'€HHBIX
KHUPIUYHO-KPACHBIX JIETIO3UTOB, 3aMONHSABIINX TOJIBKO
CerMeHT KiyOouka. B mpocBeTax eJUHMYHBIX KaHAIb-
IIEB BBISBIATIOCH COAEPKHMOE, UMEIOIEE CeTYATyIO HIIH
IIBIOYATYIO CTPYKTYPY. B eTMHIYHBIX KaHAIbIAX STHTE-
JHH ¢1a00 OKpaIIMBAIICS aMUJIOU/I-TIOJIOKHTEIIBHO.

bonbuias yacte npenapaToB CeIe3€HKU MBIILIEH KOH-
TPOJBHON TPYNIIBI TPEACTaBlIeHa ONION ITyIIBIION, CO-
crosiiei 3 muMmdonaHbx GomtukyiaoB. Kpachas mynbna
TIpeJICTaBIEHa PETUKYISPHON CTPOMOM U SPUTPOLIUTAMH.
Mopdonorndeckuii maTTepH COOTBETCTBYET TMCTOJIOTH-
4EeCKOI HOpME.

Boxpyr mum@onaHbIX (ONTUKYIOB CENe3eHKH MbI-
el ONBITHOM TPYNIIBI OOHAPYKHUBAJIKMCh HE3aBEpILCH-
Hble, HE OXBAaThIBAaOIIME (OIUTHKYI (parMeHThl aMH-
JIOM-TIOJIOKUTENBHOTO BemecTBa. KpacHast mynmsrma B
HEOOJIBIIOM KOJIMYECTBE COCTOSUIa M3 PETHUKYISIPHOM
CTPOMBI 1 3pUTPOnUTOB. CIeayeT OTMETHUTD, YTO B JIHM-
(OMTHOI TKAHN CeJIe3eHKH B 3HAUYHTEIILHOM KOJIUYECTBE
BBISBIISUTICH METaKapHOLUTEL

[laperxnma TEYeHH WHTAKTHBIX M OMBITHBIX JKH-
BOTHBIX HMMeJa BHJ OyJIbDKHOH MOCTOBOH (BBHIMBIBAaHHE
IINKOTEHA B IPOLIECCE MOJATOTOBKH CPE30B K OKPAacKe)
— HOpMaJIbHAsl THCTOJOTHYECKast KapTuHa. [{urormmaszma
KJIETOK CBETOONTHYECKH ITyCTasl, COAepIKaa MEJIKUe 3ep-
Ha. Mop¢onornyecknii maTTepH COOTBETCTBYET THCTONIO-
TUYECKO HOpMeE.

M3BecTHBIE HaM CIOCOOBI TMOMYyUYEHHs SKCIIEPUMEH-
TaJBHOTO CHCTEMHOTO aMHIIOWI03a MPEIoNaraloT B Ka-
YeCTBE DKCIICPHMEHTAIBHBIX JKHBOTHBIX HCIIONB30BAHHE
CTapbIX >KUBOTHBIX MBIIIEH, KPBIC MM MOPCKHX CBHHOK,
TIOCKOJIBKY IMCHHO CcTapdeckast Opaxutpodus TKaHel 1mo-
3BOJISICT OCYLIECTBUTh MOJICIMPOBAHUU ammionnosa. Ha
MOJIOZIBIX KPBICAX aMUJIONJI03 C UCHOIb30BAaHUEM H3BECT-
HBIX CIIOCOOOB HE BOCIPOHM3BOAUTCS BCIICIICTBHE OCOOCH-
HocTel oOmeHa BemecTB [7, 8]. OQHAaKO HCIONb30BaHUE
CTapbIX JKHBOTHBIX HE ITO3BOJISIET NMPOBOAUTH JOITOCPOU-
HBIH (papMaKOIOrHYECKHil SKCIIEPUMEHT IO JICYCHHIO U
npodunakTuke amuiaongosza. Hanbonee Omm3kum K pac-
CMaTpUBaeMOI HAMH MOJIEIN aMHIJIONI03a SIBIISIETCS BBE-
JICHUE CTapbIM OeJbIM MbIILaM uepe3 JeHb 1o 0,5 mi 5%-
HOTO MOJIOYHO-OEJIKOBOTO MpemnapaTa — Ka3enHara HaTpust
B 0,05 M p-pe NaOH noaxoxzo B Teuenue 30 nueit [7].
HenocrarkoMm ero siBisieTcst T, 4TO MPUTOTOBIIEHUE pac-
TBOpA Ka3eHHATa CBS3aHO C OMPECTCHHBIMU CIOKHOCTS-
MH, TAKUMH KaK MOHMCK YHCTOTO Ka3eHHa, He0OXOIMMOCTh
pacTBOpEHHs €ro TOUHOH HaBeckH B kursiieM 0,25%-HoM
pacTBOpe TUIPOOKUCH HATPHsL, (PHIETPOBAHAE, CTEPIIIN3a-
1M1, XpaHeHue. [0TOBBIil pacTBOp Ka3erHaTa HAaTPHs UMe-
eT IIENOYHYI0 PEaKIHio, BBICOKOE COACp)KaHHe HaTpus,
YTO pe3KO OrpaHHYMBACT IPUMEHEHHE NAHHOH MOIEeNN
IPU MCCIE0BAaHMN  (DYHKIMOHAJIBHOTO COCTOSHHUS MO-
YeK, CHCTEeMBI KPOBOOOpAIIEHNs, MUHEPAJIHHOTO OOMEHa
W JPYTUX IOKa3aTeliell, CBS3aHHBIX C BIMSHHEM HATpHUs
u ero onpezeneHueM. CyIecTBEHHBIM HEJOCTaTKOM HpH-
MeHeHUs pacTBopa kaszenHa B NaOH sBisiercst To 06cTosI-
TenbCTBO, yTo NaOH 3HaunTensHO pasnpaxaer OoiieBble
peLenTophl, MO3TOMY JaHHAs MOAENh Ha COBPEMEHHOM
JTare sBIsIeTCs He cooTBeTcTByromer [IpuHImmam Haza-
nexaniel nabopaTtopHoil mpakTHkH [S], CylIecTBEHHBIM
TpeOOBaHHEM KOTOPOI! SIBISCTCSI BO3MOKHO MEHBIIIAsT J10-
TIOJTHATENBHAS TPAaBMAaTU3aLHs] TOIOTBITHBIX )KUBOTHBIX.

BriBoabl

1. BBenenue menoYHOro pacTBOpa Ka3enHaTa HaTpHs
BBI3BIBACT AMHJIOMTHOE TIOPA)KCHHUE TTIOUYCK U CEIIC3CHKH Y
MOJIOABIX MBIIIEH.

2. OmmcaH BU3yalbHBINH MOP(OIOTHUSCKHI MaTTepH
aMUJIONI03a MOYEK M CENe3eHKU y MOJOIBIX MBbIIIEH, B

ICJIOM COOTBBTCTByIOHII/Iﬁ AMUJION 103y YCJIOBCKA.
Pabora Beimonuena npu nomaepxkke PoHaa COACHCTBHS PA3BUTHIO
MaJtbIX (OopM MpeanpusITHii.

Cnucok JMTeparypbl

1. Koznos B.A., Canoxuuxos C.II., Illentyxuna A.U., I'oneHkos
A.B. CpaBHUTEIbHBIH aHANU3 Pa3IMYHBIX Mozenel amuiono3a. Becr-
HuK Poccuiickoit akagemun MmemuuMHCKMX Hayk. 2015;70(1):5-11.
DOI:10.15690/vramn.v70il.1225

2. Kosnosckast JI.B., PameeB B.B., Capxucosa M.A. AMunonnos y
nokmibIx // Kimanueckast Meuiaa : HayqHo-npakTHaecKuii skypHai. —
2005. - T. 83, N 6. — C. 12-20. — ISSN 0023-2149

3. Kosno B.A., Canoxuuko C.II., llenrtyxuna A.U., I'onenkos
A.B. INapamerabonu3m Kak Hecrenupuuecknii MOIU(pUKATOp Cympamo-
JIEKYJISPHBIX B3aUMOJIEHCTBHI B JKHMBBIX cucTeMax. BectHuk Poccuiickoit
aKaJIeMUH MeMIMHCKUX Hayk. 2015. Ne 4, Ne 70. C. 397-402.

4. Iar. 2572721 Poccuiickas ®enepanus, Koznos B.A., CanoxHukoB
C. I1., lentyxuna A.W., Kapsies I1. b. Cioco6 MopenupoBaHust SKcre-
PHMEHTAIBHOTO aMHION103a Y )KHBOTHBIX. — Ne2014144674/15(072131),
npuopuret ot 05.11.2014 . Ony6mmkoBano brom. 2015, Ne 36. -3 c.

5. Kosnos B.A., Canoxuukos C.II., T'onenkos A.B., Illentyxuna
A.M., Huxonaesa O.B. DxcrnepuMenTanbHble MOJEIH aMHIIONJ03a Kak
npuurHa pasButus Oonesnu Aunbureiivepa / B ¢6.: Hayka ceroams: mo-
CTYJaThl MIPOLLIOTO U COBpeMeHHble Teopun. Marep. Il mexmyHapoxHoit
Hayu.-nipakT. koH(. Caparos, 2015. C. 71-74.

6. TOCT P 53434-2009 TlpuHummel Haaiexamel 1abopaTopHoi
npakTuku. — 16 c. (HarmonanbHbiii crannapt Poccuiickoit deneparm).

7. I'puiivan A. FO. HekoTopble BOIIPOCH! SKCIIEPUMEHTAIBHOI Tepa-
MU aMUJIOMI03a M pe3opOiny aMuaona: aBroped. AucC. ... KaHIl. Me.
Hayk / A. O. I'punman; M., 1974. — 24 c.

8. Karmnyc JI.H. UMmyHOMOpdOIOrHueckoe H3yueHne paHHuX CTa-
i amusongoreHesa. bromn. Dken. buon. Mex. 1978; 85 (2): 232-234.

INVESTIGATION OF SOME HEMODYNAMIC
INDICATORS OF STUDENTS
Yuldasheva D.H., Bektasova A.Sh., Baizhanova N.S., Aitkalieva A.S.
Kazakh National Medical University named after

S.D. Asfendiyarov, Almaty, Kazakhstan,
e-mail: y.dily.h-1996@mail.ru

Functional condition of the cardiovascular system
of the organism depends on many factors: the climatic
and geographical features of the place of residence
of man, his work and rest, the level of motor activity
and others. Also, features of the location and climate
of the city of Almaty - the zone of low barometric
pressure, expressed daily and seasonal variations of
temperature humidity, oxygen content in the air, bad
ventilation and high air dust contentl. Studying of a
condition CVS of students enables to understand the
adaptation mechanisms of the younger generation,
their dependence on environmental and physiological
factors.

The aim of the study was to determine a functional
condition of some cardiovascular system indicators of
medical university students. Indicators of cardiovascular
system were studied according to gender, duration of
sleep, mode of education and the involving to the sport.
Also, were studied hemodynamic parameters depending
on climatic and geographic region of residence of the
student before his studies at the university.

In the study voluntarily participated 3rd year students
(boys and girls) and boy-students from Afghanistan of the
Faculty of General Medicine. For assess the functional
condition of the cardiovascular system was determined
the heart rate by palpation, blood pressure (SP, DP) by
the method of Korotkov, height and body weight by the
common methods. By the obtained data were calculated
pulse, a DMP, SBV and MBV the volume of blood
circulation. Adaptation potential was calculated according
to the formula of R.M. Baevsky [2,3,4].

1. Data on indicators of condition of CVS according
to gender.

The analysis of the data showed that the value of heart
rate in boys was 72 beats / min, the girls - 75 beats / min.
Blood pressure 115/76 mm Hg in boys, girls 105/67 mm
Hg . Stroke volume index (CRM) -55.9 mL, an indicator
of the MBV - 4063 ml, the value of the adaptive parameter
- 1.33. Stroke blood volume at the boy students was 62.2
mL, an indicator of the Minute blood volume - 4752 ml,
the Adaptive potential - 1.1.
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Fig. 1. The average value adaptation potential according to gender

According presenting data, showed that pulse rate,
blood pressure of boy students and girl students in the
normal values. The value of the Minute blood volume was
higher in girls compared with boys at 14.5%. Adaptive
capacity of girls was lower by 17.3%.

2. Data on indicators of condition of CVS according
to sleep.

The duration of sleep during the week below the
physiological norm appeared in 60% of the students, and
not fill up mostly girls.
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Fig. 2. The average value of adaptation potential
according to duration of sleep

Indicator of SBV in students with normal sleep
duration is more than in students with sleep deficiency by
1.7% and the MBV - 1.5%, respectively. So, the value of
SBV and MBV of compared groups differ only slightly.

But, at the same time differences by AP indicator
more evident, it equal for about 4%. This fact indicates
the less satisfactory adaptation of CVS in students with a
shorter duration of sleep.

3. Data by indicators of CVS depending on Sport
activities.

It is known that exercise stimulates the function of
the CVS: increase the contractility of the heart, improves
blood circulation of organs, tissues5. 43.3% of the
students do sport, and more of them are boys. The values
of SBV and the MBV in athletes are 55.63 ml and 3835
ml, correspondently. Values of SBV and the MBV of
students with less physical activity are 61.72 ml and 4845
ml, respectively. Adaptation potential of student - athletes
was higher than index students not involved in sports by
15.3%.
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Fig. 3. The average value adaptation potential
according to physical activity

4. Data on indicators of CVS depending on studying
timetable.

The literature data suggests that at students during
their studies at the university observed shifts by many
systems, including the cardiovascular system. Its observed
aresult of the not favorable effects of a number of factors,
which include violation of the day mode and food mode.
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study at the
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Fig. 4-5. The average value CVS indicators according to lessons time

As can be seen from the figure, the values of indicators
of SBV and MBYV of students who study at the second
half below normal values(normal: SBV 60-80 ml, MBV
4.5-5 liters). When comparing SBV and MBV data of
students studying in the first half of the day, these figures
were lower than of students of first half study. Also the AP
more favorable in students with first shift than students
2nd shift.

4. Research data according to the climate-geographical
factors.

From these data it follows that the value of the pulse
of young men of Kazakhstan and Afghans - 71 beats /
min., i.e. was the same. The level of blood pressure is
120/80 mm Hg in local students, of foreign students is
110/70 mm Hg. SBV of local students 55.5 mL, MBV -
4065 ml, the value of the adaptive potential - 1.5; SBV of
Afghan students - 59.8 mL, MBV - 4284 ml, the value of
AP-13

Foreign
students

M Local students

Fig. 6. Comparison of CVS indicators and AP
of local and foreign students

The medium dynamic pressure is a measure of the
velocity of blood flow in the capillaries of tissues. The
value of DMP of local students equal to 95 mm Hg, in
foreign students - 89 mm Hg. Thus, the value of heart
rate, blood pressure, DMP of all students comply with
normal values. However, in foreign students the level
of blood pressure, the value of DMP were lower than
in local students. Indicators SBV and MBV of Afghans
were higher than MBV of students from Kazakhstan. The
value of AP of Afghans by 13.9% lower than the AP of
local students, which indicates a satisfactory adaptation
of cardiovascular system of foreign students. So, by
observed data was made conclusion:
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1. Identified the gender (sex) differences in indicators
of CVS condition. The level of blood pressure in young
men is higher than in girls, also the value of SBV, MBV
of young men is lower compared to girls. AP indicator of
girls is lower compared with boys

2. The value of the adaptive capacity of the
circulatory system of young people (or students) indicates
a satisfactory adaptation.

3. 60% of the students sleep time on weekdays below
the physiological norm, and in most cases girls sleep less.
Indicators SBV and MBYV of students with a lack of sleep
is lower. Also, found less satisfactory adaptation of the
CVS of students with a shorter duration of sleep.

4. Indicator "Adaptation potential" of student-athletes
is higher than in students are not involved in sports, which
indicates a more satisfactory adaptation of the circulatory
system of athletes.

5. Presented data of SBV and MBYV, data on adaptive
capacities show a more satisfactory adaptation of the

circulatory system of students who study in the first half
of the day.

6. Observed some differences on values of heart rate
in the medical university students, according climatic
region of residence before studies. Lower values of
blood pressure, AP and higher values of SBV and MBV
of foreign students, showing a better functional state of
CVS of foreign students and indicate on differences of
the function of the adaptation homeostasis depending on
climatic factors.
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AxryanbHOcTh: Cpelu OrHECTPENbHBIX pPaHEHUH
ocob0e MeCTO 3aHMMAIOT MOPAXEHUs! OoenpuIacamu
B3pBIBHOTO AeiicTBusA. B mepuox Benmkoit OteyecTBeH-
HOW BOWMHBI M B IOCIEAYIONIHUX «JIOKaJIbHBIX» KOH(IHMK-
TaX NPUMEHATIOCh B OCHOBHOM OOBIYHOE OIHECTPENIBHOE
opyxkue. OnHako 3a ucrekmre 70 JIeT 3TO OpyXue Ipe-
TEepIIeIO0 N3MEHEHHs, YTO IPHBENIO K COOTBETCTBYIOLINM
M3MEHEHUSIM B Xapakrepe paHeHui. OcoOEHHO 3TO KocC-
HYJIOCH B3PBIBHOTO OPYXKHUSI, WJIH, KaK IPHHSTO ceildac
TOBOPHTH, HESJCPHBIX CPEICTB MAaCCOBOIO MOPAXKCHUSL.
Peanun ceromHsIIHETO IHSA O3HAMEHOBAHBI ITIOOANBHBI-
MH U JIOKaJbHBIMH BOCHHBIMH KOH(IHMKTaMH, TIe Hpo-
CIISKMBAETCSl YeTKas TEHJACHIMs POCTa JOIM PaHEHBIX,
MOy YHBIINX MOBPEXKCHUS OT OOCTIPUIIACOB B3PHIBHOTO
JeHCTBUSL.

Marepuainbl 1 MeToabl. MccnenoBanue npoBeaeHo ¢©
TIOMOIIBIO JINTEPATYPHBIX UCTOYHHKOB, HHTEPHET Pecyp-
COB, HOBOCTHBIX COOOLIEHUI.

Pesynbrars! ananmsa. B nocnenHne rogsl B yCIoBHsIX
MHPHOTO BPEMEHHU TEPPOPUCTAMH BCE Yallle IIPHUMEHSIOT-
Csl MOILIHbIE B3PBIBHBIE YCTPOICTBA, I7I€ CMEPTEIbHBIE HC-
XOIIBI OT TOIOOHBIX TPAaBM COCTABISIOT Jumb 10-20% ot
obero konnmuecTra noctpaaasimx. OcransHbie 80-90%
cTpazaaioT ot nocaenctsuii nopaxenus LIHC npu muaHO-
B3PBIBHOH TpaBMe.

MuHHO-B3pbIBHAs TPaBMa XapaKTepHU3yeTcsl OOIMMU
TIOBPEKTAIOMNMH ACHCTBUSIMI HAa OPTaHU3M M HanOoiee
TSDKEJIBIMH OCIIOJKHEHUSIMH B ITOCTTPAaBMAaTHYECKOM Iie-
puoze. CnemyeT y4dnuThIBaTh, YTO MOBPEXKACHUS MPH JaH-
HOM BHUJIC TPABM SIBIISIETCSI COYETAHHBIM B CBSI3H C MHOTO-
IPaHHOCTBIO MOPaXKAIOIIEH CIIOCOOHOCTH JTAHHOTO BHA
BoOpyxeHus. [Ipy MUHHO-B3PBIBHO TpaBMe HEOOXOANMO
YUHTHIBAaTh TAKOE BO3JCIHCTBUE KaK - yAapHasi BOJIHA - KO-
TOpasi IPUBOAUT K TOMY, YTO YEJIOBEK “‘OTKH[BIBACTCS U
OIPOKHU/BIBACTCS HA 3€MII0”, UTO MPUBOAUT K JOTOJHH-
TEJIBHOM TpaBMaTH3aIMH; - THAPABIMYSCKUI yhap, Tak
NPH €r0 BO3JEHCTBUU HA KPYIHBIE KPOBEHOCHBIE COCYABI
1 HOJIBIE OPTaHBl, HAITOTHEHHBIE )KUIKOCTBIO TAKIKE MOJKET

OKa3bIBaTh CBOE IOBpEXaloliee JeHCTBUE HA LEHTPab-
HYIO HEpBHYIO CHCTEMY, [JIe UIMEETCsI OOLLIMPHBIN pe3epBy-
ap COMHHOMO3IOBOM YKUJIKOCTH M BEHO3HOW KPOBHU.

Benymumy B KJIMHHUYECKOM KapTHHE MOCIEACTBUN
MUHHO-B3PBIBHOH TPaBMBbl SIBJISIOTCS: TPaBMAaTHYECKHM
IIOK, CHHJIPOM COTPSICCHHUSI M YIIMOa MO3ra pa3HOU cTe-
MCHU U PSII SBJICHHIA, OOYCIIOBJICHHBIX MOBPEKICHUCM
nerkux (OfBIIIKa, Kamenb, KpoBoXapkaHbe). OtTmaneH-
HBIMHU TOCJICACTBUSMHU MOTYT BBICTYIIaTh TAKHUE SIBJICHUS,
KaK CHIDKCHHME CllyXa, IIIyXOHEMOTa, 3PCHUS, pacCcTpOii-
CTBO PEYEBOTO IICHTPA, ICHXWYECKas HEypaBHOBEIICH-
HOCTb, HcTepuyeckue npunajaku. CoracHo uccieno-
BaHusiM M.O. ['ypeBrnYa CHIDKEHHE CIyXa U H3MEHEHHE
peun Habmomaercst y 90% mocTpafaBIINX B pe3ynbTrare
BO3JICHCTBUST BO3MAYIIHOW BOJHBI. HekoTopeie myOiu-
KAl TOBOPST O TOM, YTO MMEET MECTO JOJITOCPOYHOE
BO3/IeHiCTBHE B3PBIBHOM TpaBMbl Ha rosioBHOM MO3r. IIpo-
BEJICHHBIC MCCJICIOBAHUS BBISIBUJIN CHU)KCHUE KOTHUTHB-
HBIX CIIOCOOHOCTEH, M3MEHEHHUS TICHXOMOTOPHOTO COCTO-
SIHUSL Y JIIOIeH MOJBEPIILUXCS BO3IEHCTBUIO B3PBHIBHOM
BOJIHBI. Y HHMX OTCYTCTBOBAJIM BHCLIHHE MOBPEKACHUSL.
Pesynbsraret MPT nocne uHIMAEHTA TakKe HE BBISBISUIN
SIBHBIX M3MCHCHUI BEIECTBAa MO3Ta, HO JUHAMUKA M3ME-
HEHHMI C YETHIPEXJICTHUM HMHTEPBAJIOM IOKazaia, 4To y
MOCTPAJaBIINX UMEETCS SIBHOE PErpecCUBHOE U3MEHE-
HUE MMaMsTH, ICUXUYECKOM JTAOMILHOCTH.

BoiBoapl. IlocnencTBusi MHMHHO-B3PBIBHOTO I10pa-
JKEHHMsI HEPBHOM CHUCTEMbI NPHUBOAST K CEPbE3HBIM pac-
CTPOMCTBAM KHU3HEACATECIBLHOCTH, BEAYIIUM K COLHAIIb-
HO-TPYIOBOH Je3alanTtaiud, 410 TpeOyeT UIUTEIHHOTO
JedeHus. B 3THX chydasx 1enecooOpasHO UIMTEIbHOE
HAOIIOICHHSI HEBPOJIOTA C MIPOBEICHUEM HHCTPYMEHTAIIb-
ueIX (MPT, Y3I' 1 T.11. 1 HyHKIMOHATBHBIX METOIOB HC-
CJICIOBAHMS) MOJKIIOUEHHE K peabuIuTalnu y3KUX CIie-
LUAUCTOB, TAKUX KaK MCHXHATP, TICUXOJIOT, JOTOMEeI U
T.71. Tak e HeoOXOMMO yJacTue B peadmmTanuu Om3-
KHX JIOAEH, T.K. KaUeCTBO JKU3HM OIPEAEISIETCS TAKUMU
B)XHBIMH COCTABIISIOIIUMHE KaK IICHXUYECKOE 30POBHE
M BBICHIMC MCHUXUYCCKUE (PYHKIMH, ¥ B 3TUX CIIydasx
HanOospliee BHUMAHUE M MPOSBICHHOE Y4acTHE K IIO-
CTpagaBUIeMy OM3KUX JIFOACH M OKPYKAFOIIIX TIOMOXKET
MPEIOTBPATUTH Y OOJILHOTO TSDKEJbIE MTOCIEACTBUS MEpe-
necenHoit MBT.
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