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Introduction. Perfusion index (PIl) reflecting the intensity of peripheral blood flow
is considered as a component of an urgent estimation of the state of the patients. It
contributes to the assessment of shock severity, hemorrhage and to the indication of the
risk of the complications emergence caused by the tissue hypoperfusion. There search
aims at studying PI value at the patients with polytrauma at a nearly hospital stage as
well as the correspondence of PI to the severity of a wound shock and hemorrhage.
Materials and methods. There have been examined 68 patients with polytrauma
with the symptoms of a wounds hock at an early hospital stage. The indices of central
hemodynamics and the saturation of capillary blood with oxygen with the Pl value
have been determined according to the Masimo company techniques.

Results. The rehas been revealed that the Pl reduction degree corresponds to the
hemorrhage and hypovolemic shock severity. At the volume of the hemorrhageof 20-
35% of the total blood volume (TBV), Pl value is equal to 0.6-1.5% (shock of |-l severity
degree). At the hemorrhage in the volume of 35-40% of TBV and more, Pl index falls
within 0.25-0.5% (shock of Ill-IV severity degree). When the hemorrhage does not
exceed 15% of TBV and the shock symptoms are absent, Pl index usually reaches
the level of 1.5-2.0%. The refore, Pl can be a complementary instrument in an urgent
assessment of the hemorrhage severity. How ever it is necessary to remember that Pl
value is determined not only with TBV but with the cardiac efficiency and the tonus state
of peripheral vessels under the condition of a severe stress reaction as well.
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BMinMB PH CEPEAOBULLA HA ISOJTIOBAHHA
CUNOEHA®ITY 3 MITA3MU H-KITMHONTUNONITOM

JIbBiBCbKMI HaliOHaNbHUMA MeAUYHUI YHIBEpCUTET
imeHi aHunna Manuubkoro

MeTa. Po3pobuTt onTumanbHi yMOBM i30Mt0BaHHA cungeHadiny 3 nna3mu Kposi
MeTodoM TBepAodasHoi ekcTpakuii MoandIKOBaHWM  KIMHOMTUNOMNITOM. BusunTn
BNMB pH cepenoBuLLa Npobu Ha CTyNiHb BUBINIbHEHHSA Mpenapary.

MeTtoau i matepianu. OnTrManbHi yMOBM BUAINEHHs cungeHadiny po3pobnsanu Ha
MoZEernbHMUX CyMillax, Wo MICTUNM 2 M Nna3mun KpoBi, B SIKi BHOCWUIW Pi3Hi KiNbKOCTI
npenaparty (Big 15 0o 50 mkr). EkcTpakuis TBepaoto has3oro NpoBoannach y CTaTudHUX
Ta AVHaMIYHMX yMoBax. Yepes H-knuHonTunonit nponyckany npobu nna3mm 3 pisHum
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3HauyeHHaM pH. OnpauboBaHO YMOBW KOHAWLiOHYBaHHSI copbeHTy. OnTumanbHUM
entoeHTom € 5% po3unH amiaky B 96% etaHoni. KinbkicHe BU3Ha4YeHHS BUAiNeHoro
cungeHadiny npoeogunu metogom Y®-cnektpodoTomeTpii.

Pesynbratu. BcTaHoBneHo, WO NUTOMUIA NOKa3HMK NOrMUHAHHA cunaeHadiny B 5%
po34mHi amiaky B 96% eTtaHoni npu 289 HM cTaHoBUTL 235,76+2,42. BcTaHOBNEHO,
wo 3 gonomoroto H-knuHontunonity 3 nnasmu (npy pH 7,4) B AMHaMiYHMX ymMoBax
MoxHa idontoBaTtn 0o 80% cungeHadiny, a B ctatudHmx ymoax — o 70% npenapary.
3 kncnmx Npob nnasmu idonteTbes 4o 59% cunpeHadina B AMHaMIYHMX yMOBax Ta 4O
49% - B cTaTU4HMX YMOBax. 3 NyXHUX Npob nnas3mu cungeHagin H-knuHonTunonitom
NPaKTU4HO He i30MtoeTbes (2-4%).

KntouoBi cnoBa: cungeHadin, tBepgodasHa ekcrpakuia, H-knnHontunonir.

Beryn. CunpgeHadiny umutpat BigHOCUTbCA [0 iHriGiTopiB docdoniectepasu
5-ro TMny, WO BUKOPUCTOBYETLCA B MEOMYHIN MPaKTUL ANS NiKyBaHHSA epeKTUIbHOI
amcdyHkuii [1, 3]. IHribiTopm dhocchoaiecTepasmn NposBnsAOTL CYAMHOPO3LUMPIOBArbHA
edpekT, pesynsTatoM SKOrO € 3HWKEHHS KPOB'AHOTO TUCKy. Lium  nosicHoeTbes
BMacTMBICTb cungeHadiny nocunioBaTy rNOTEH3UBHY [Ljl0 OpraHiyHUX HiTpaTiB.
OpHo4acHe BUKOPWUCTaHHSA LbOro mpenapary 3 OpraHiyHMMK HiTpatamy MpYBOAUTb
[0 BaXKOI riNOTeH3ii, iHKONW 3 neTansHMKn Hacnigkamu [4]. Tomy pospobka HOBUX
Ta YOOCKOHANEHHs1 BXe iCHYHUYMX METOZAIB i30MnoBaHHsA cungeHadiny 3 GionorivHmnx
PiOMH OpraHiaMy € akTyanbHuUMm 3aBAaHHAM. B pgaHuin yac ans BuaineHHs Ta
OYVILLEHHS PEYOBMH LUMPOKO BUKOPUCTOBYETLCA METOA TBEpAOdasHOi eKCTpakuii
(TOE) [4, 6]. MepcnekTvBHUMY copOeHTaMn Ans BUAINEHHS Ta OYUCTKM NiKapCbKuX
npenapartiB 3 GionoriyHoro Matepiany € NpupoaHi Leonith. |IoHOOOMIHHI BNacTMBOCTI
LieoniTiB BU3HAYarOTLCA OCOBMMBOCTSIMM XiMIYHOT CMOPIAHEHOCTI IOHIB 3 KpUCTaniyHoOK
CTPYKTYpOto LieoniTy [2]. BpaxoBytoun Leii doakTop My po3pobunu ymosu TBepaocasHoi
eKCcTpakLji cungeHadiny 3 nnasmm MoanikoBaHUM KIMHOMTUSOMITOM.

MeTa. Po3pobuTti onTumanbsHi yMOBM i30M0BaHHA cungeHadiny 3 nnasmm
KpoBi MeTogoM TBepaodasHoi ekcTpakuil MogndikoBaHUM KIMHOMTUIONITOM.
BuBuntun BNnve pH cepeposua npobu Ha CTyniHb BUBINBHEHHS Mpenapary.

Marepianu Ta meToau. BrkoprcToByBaBCSa KMMHONTUIONIT i3 podoBuLLa C.
CokupHuusa XycTcbkoro p-Hy 3akapnartcbkoi obnacTi YkpaiHu. [na [ocnigKeHHs
BigibpaHa pakuia i3 posmipom 3epeH 0,22-0,23 mMm. H-knuHomTUnoniT
OoTpUMyBanu LWNsxom obpobku npmpogHoro ueonity 1 M pozunHom HCI npotsrom
6 rog. Micns Yyoro copbeHT NpoMMBany BOAOK 40 HeraTUBHOI peakLii Ha Xxnopua-
ioHn, BucywyBanu npu 600C Ta 36epiranv B ekcukaTtopi. OnTumManbHi yMOBM
BUAINEeHHA cungeHadiny po3pobnsnyM Ha MoAenbHUX Cymillax, Lo MiCTUMK
2 Mn nnasmu KpoBi, B SKi BHOCUNW pi3Hi KinbkocTi npenapaty (Big 15 go 50
MKr). EkcTpakuig TBepgoto ¢a3or npoBoaunach y CTaTUYHMX Ta OUHAMIYHUX
ymoBax. [na uporo 3actocoByBanu no 0,6 r H-knuHontunonity. Hasaxky
copbeHTy nomiwanu y XiMiyHi cTakaHu abo rotyBanu COpPOLiNHI KOMOHKM Y
MEAMNYHUX LUNPpULAX EMHICTIO 2 M (BHYTpILWHIN giameTp 10 mm). [ing BUAINEeHHS
MaKCUManbHOI KiNbKOCTi cungeHadiny BuBYaBcs BNAMB pH nnasmu Ha CTyniHb
isonoBaHHA cungeHadiny. [Ana uboro 4yepes copbeHT mpornyckanv MOAEenbHi
3paskv Nnasmu, 3 pPisHUMKU 3HAYEHHsAMM pH, Wo MicTUn cungeHadin.

MigrotoBka Npobu Nnasmu: 4o 2 M Nnasmu BHOCKMNM 1M Bogu ANCTUINbOBa-
HOI | JoBOAMNM 00 HeobXigHOro 3HaYyeHHst pH posunHamu 1 M xnopuaHoi KMcnoTu
ab6o 0,1 M Hatpito rigpokcuay, nicns yoro npoby nponyckanu Yepes copbeHT. Mpu
NPOBEAEHHI OOCMiAXeHb Y CTaTUYHUX yMOBaX H-KNUMHONTUNOMIT, NOMILleHUn B
XiMiYHWI cTakaH, KoHauuioHyBanu 3mn 96% etaHorny Ta 4mMn Boay AUCTUNBOBAHOI.
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36oBTYyBanu nigrotoBneHy npoby nnasmm 3 copbeHTom npotarom 10 xB, nicng 4oro
npomusany copbeHT 4mn BoAan Ta 2Mn BOAHO-eTaHomnbHOI cymiwi (1v: 1v). Ons
entoBaHHA cungeHadiny H-knuHontunonit Asivi 36oBTyBanu 3 5% po34ynMHOM
amiaky B 96% etaHoni nopuigmu no 2mn npotsrom 10xB. Mpu HeobGXxigHOCTI
ob’em enaty AOBOAMMM UMM X€ PO34MHOM A0 4mn. B amHamiuyHux ymoBax
H-KnMHONTWUMONIT, WO 3HaxoauBCs Yy COpOLLIHMX KOMOHKaX, KOHAMLIOHYBanu 3mn
96% etaHony Ta 4mMn BOOM AUCTWNbLOBAHOI. [Mponyckanu nigrotoBrneHy npoby
nnasmu 3 npenapartom, nicns 4yoro copbeHT npommusanu 4mn BOAU Ta 2MI BOAHO-
eTaHomnbHoro po3yvHy (1v: 1v). EntotoBanu cungexadin 4mn 5% posdmHy amiaky
B 96% etaHoni. [Npn HeobXigHOCTI 06’eM entoaTty AOBOAMIM LM e PO3YMHOM
[0 4mn. Bei po3unHm Ta npobu nnasmu Yepes copbuiiHy KONOHKY Nponyckanm i3
weuakicTio 1mn/xe. Takox Gyna npoBeaeHa ekcTpakuis cungeHadiny Teepaor
pa3o 3 BOOHUX PO34MHIB nMpu pH, WO BiONOBIAaB MakCMMyMy eKCTpakLuii
npenapaty 3 nnasmu H-knuHontunonitom. KinbkicHe BW3HA4YEeHHs BUAINEHOro
cungeHadiny B entoatax NpoBoaunm Mmetogom Y®d-cnektpodotomeTpii. OnTuyHy
rYCTUHY OTPMMaHUX PO34YMUHIB BUMMIpsnM Ha cnekTpodotometpi CP-56 npu
[OBXMHI xBUni 289HM (ktoBeTa 10Mm).

Pe3synbraTy gocnigxeHHs Ta ix o6roBopeHHs. BctaHoBneHo, Lo nutomuii

noKasHWK NornuHaHHA cungeHadiny (a2 ) B 5% posvunHi amiaky B 96% eTtaHoni
npyu 289HM crtaHoBUTb 235,76+2,42.  BcTaHOBREHO, Wo H-knuHonTunonitom
npu pH=7,4 i3 BOOHMX PO34MHIB B CTAaTUYHUX yMOBax copbyeTtbces 96,5-97,8%
cvnaeHadiny, a B gMHamiyHmMx ymosax - 99,7-99,9% BignosigHo. 13 copbeHTy 3a
ponomoroto 5% po3udnHy amiaky B 96% etaHoni entooeTbes 0o 85% cungeHadiny
B CTATU4HUX ymoBax i 40 94,8% - B auHamiyHux. Mpu gocnigkeHHi npob nnasmm
i3 NpenapaTom CTynMiHb i30M1I0BaHHS 3anexuTb Big pH gocnimkyBaHoi 6ionoriyHoi
pignHun (Tabnuus 1).

Tabnuuys 1

PesynbraTtu isontoBaHHa cungeHaciny 3 nnasamu H-knuHontunonitom B

3anexHocrTi Big pH (n=5)

I3onboBaHo cungeHadina
BHeceHo -
Mpo6u X B AUHaMIi4YHUX B CTaTU4YHUX
cungeHadina,
nnasmm ymMoBax ymMoBax
MKI
MKF % MKF %

pH 2 50,0 29,5 59,0 24,5 49,0
pH 7.4 50,0 40,0 80,0 35,0 70,0
pH 10 50,0 2,0 4,0 1,01 2,0

Ak nokasylTb pesynbraTtv, HaBedeHi B Tabnuui 1, npu 3acTocyBaHHI
TBepaodasHoi ekcTpakuii H-knuHonTunonitom 3 nmasmm npu pH 7.4 B
OUHaMiYHMX ymoBax MOXHa izortoBatn Ao 80% cungeHadiny, a B cTaTUYHMX
ymoBax — Ao 70% npenapaty. 3 kvucnux npo6 nnas3mu isonoetbcs 4o 59%
cvngeHadina B guHaMiyHMx ymoBax Ta 4o 49% - B CTaTU4HMX YMOBaX. 3 MY>KHUX
npo6 nnasmu cungeHadin H-kNMHONTUNONITOM MPaKTUYHO He i30MneTbes (2-
4%). B aHamMiyHux ymoBax cungeHadin i3oneTbCs y BULLMX KinbKocTsAx (Ha 10-
12%). MNpoTe, YacTMHa Npenapary 3anuLaeTbCca y 3B’a3aHOMY BUIMsAAi i3 Binkamu
nnasmu (8o 20%). BuedeHa 3anexHicTb pesynbraTiB BUSHAYEeHHS cungeHadiny
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y npobax nnas3mu npu pH 7,4 B 3anexHOCTi Bif KinbKoCTi npenaparty. [Ans uboro
rotyBanu MogenbHi npobu, wo mictunm y 2mn nnasmu 15,0; 20,0; 30,0; 40,0
Ta 50,0mkr cungeHadina. [JocnigXeHHss NpoBOAUIIM 3a ONUCaHOK CXEMOK B
AvHamiyHuX ymoBax. PesynstaTti npeacrtaBneHi B Tabnuui 2.

Tabnuysi 2
MeTponoriyHi xapaktepmucTukm YP-cnekTpooTOMEeTPUYHOro MeToay
KinbKicHOro BU3Ha4eHHs cunpeHadiny y nnasmi
(n=5 Ansa KOXHOI i3 KOHLeHTpaLin)

BasaTto BuagineHo cungenadpiny 3 -

cunpeHadiny, nnasmu x;:s;z::z::;“

MKF MKT %

15 11,37 75,8 X=77,98 %

20 15,22 76,1 5=1,92

30 23,58 78,6 S x =0,86

40 31,76 79,4 X +AX =77,98+2,39

50 40,00 80,0 £=%3,06 %

BucHoBku. BueyeHo BnnvB pH cepepoBuwa npoby nnasMu Ha CTymMiHb
i3ontoBaHHA cungeHadiny H-knuHonTunonitom. BCTaHOBMEHO, WO HavBULLMA
CTYNiHb i30MI0BaHHA cnocTepiraetbca nNpu pH=7,4, Npu 9komMy B AMHAMIYHUX
ymMoBax i3 nna3mu suainsetsca o 80% cungeHadiny, a B CTaTU4HMX yMOBax
- 0o 70% npenapaty. Onsa KinbkiCHOro BM3HAYeHHS BUAINEHoro cungeHadiny
3anponoHoBaHu metog Y®-cnektpodoToMeTpii. MMTOMUIA NOKa3HUK NOrMMHaHHS
cungeHadiny B 5% posumHi amiaky B 96% etaHoni ctaHoBuTb 235,7612,42.
BigHocHa noxubka Bu3HayeHHa cungeHadiny B nnasmi cknagae +3,06%.
Bci pesynbratv gocnigXeHb € HadiiHMMMK, OCKINbKU BKIagakloTbCA B rpaHuUui
[OBIpYOoro iHTepsarny.
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BnusaHue pH cpeabl Ha nsonupoBaHue cungeHacgpuna us
nnasmbl H-knuHonTUnonuTom

JIbBOBCKMI HaUMOHaNbHbIN MeOULUHCKUIM yHUBepcuTeT umenu [.Manuukoro

Llenb. PazpabotaTb onTumarnbHble yCroBMS N30IMPOBaHNS cungeHaduna ua nnasmol
KpOBM METOAOM TBEPA0dA3HON IKCTPaKLUm MOANPULMPOBAHHBIM KITMHOMTUIIONUTOM.
MN3yuntb BnnsHne pH cpeabl Npobbl Ha cTeneHb N30MpoBaHKs npenapara.
MeTtoabl n matepuansl. OnTuUManbHbIe YCNOBUS BbiAeneHust cungeHaduna paspa-
GaTbiBan® Ha MOAENbHbIX CMEeCcsX, coAepXalumx 2 M nnasmbl KpOBW, B KOTOPble
BHOCWIM pasnunyHble konuyecTsa npenapara (ot 15 go 50mkr). QkcTpakums TBepaoWn
dasor nposBoaunacb B CTaTU4eCKMX U AMHaAMUYecKuX ycnosuax. Yepes H-knuHon-
TUNONUT Nponyckanu nNpodbl NNa3mbl ¢ pasHbiM 3Ha4YeHnem pH. ObpaboTaHbl ycno-
BUS KOHAMLMOHUPOBaHWA copbeHTa. OnTumanbHbIM 310eHToM siBnsieTcs 5% pacTeop
ammvaka B 96% aTaHone. KonuuecTBeHHOe onpedeneHne BbiOENeHHOro cunge-
Hadmna nposogunn metogom YP-cnekTpodoTOMETPUM.
Pe3ynbraThl. YCTaHOBNEHO, YTO YAENbHbIV NOoKasaTerb NornoLeHus cungeHaduna B 5%
pacTBope ammunaka B 96% ataHone npu 289 HMm coctaenseT 235,76+2,42. YcTaHOBMNEHO,
4YTO C MOMOLWBI0 H-knMuHomTMnonuTa u3 mnasmbel (Mpu pH 7,4) B AvHaMuyeckux
YCroBusIX MOXHO m3onuposaTtb 4o 80% cungeHaduna, a B CTaTUMECKUX YCIOBUSIX -
po 70% npenapata. M3 kucnbix npob nnasmbl nsonupyetcst oo 59% cunpeHaduna
B ANHAMUYECKMX YCnoBusxX U Ao 49% - B cTtatuyecknx ycrosusx. M3 LwenoyHbix npob
nnasmbl cungeHadun H-KNMHONTUNONUTOM NPaKTUYECKN He n3onupyetcs (2-4%).
KntoueBble cnoBa: cungeHadun, TeepaodasHas akeTpakums, H-KnMHoONTUnonuT.
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Effect of pH on sildenafil isolation from plasma by H-clinoptilolite

Danylo Halytsky Lviv National Medical University, Lviv

Aim. To develop optimal conditions for sildenafil isolation from plasma by solid phase
extraction with modified clinoptilolite. To study the pH influence on the preparation
degree release.

Materials and methods. The investigation involved determination of optimal condi-
tions for sildenafil isolation on model mixtures containing 2 ml of blood plasma, by
adding different quantities of the drug (15 to 50 mg). The solid phase extraction was
carried out in static and dynamic conditions. The requirements to sorbent conditioning
were elaborated. The plasma samples with different values of pH were passed though
H-clinoptilolite. 5% ammonia solution in 96% ethanol is found to be an optimal eluent.
Quantification of isolated sildenafil was performed by the UV-spectrophotometry.
Results. It was found that the specific rate of sildenafil absorption in 5% ammonia
solution of 96% ethanol at 289 nm is 235.76+2.42.

It was revealed that H-clinoptilolite of plasma (at pH 7.4) in the dynamic conditions
facilitates isolation of up to 80% of sildenafil, and in static conditions - up to 70% of the
preparation. In dynamic conditions 59% of sildenafil is isolated from acid samples of
plasma, and up to 49% - in static conditions. Sildenafil is not virtually isolated (2-4%)
by H-clinoptilolite from alkaline samples of plasma.

Key words: sildenafil, solid phase extraction, H-clinoptilolite.
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