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MeTuneHoBbIN CUHUI — KpacuTenb heHOTMa3nHOBOW rpynnel. B nocnea-
Hee BpeMsi aKTUBHO MCCreayrT ero npumeHeHue B kadecTtBe poToceHcMomnu-
3atopa npu oToANHAMMYECKON Tepanuu NoKanbHbIX MH(EKUMOHHbBIX nopaxe-
HUI. PoTodumanyeckme n (POTOXMMMYECKNE CBOMCTBA METUIIEHOBOIO CUHEro
[alT OCHOBaHWs nonaratb, YTO 3TOT KpacuTenb MOXET ObiTb XopowwumMm ¢oTo-
ceHcubunmusaTopom u Ang PoToAMHAMUYECKON TEpanMmM Onyxonen.

3apadent Hawero nccriegoBaHus 6bino onpeaenvTs TEMHOBYHO LIMTOTOK-
CUYHOCTb METUIEHOBOrO CUMHEro, ero (oToAMHaMUYECKY0 aKTMBHOCTb U BO3-
MOXHOCTb YCUIUTb MOCMEAHIO C MOMOLLLIO MofoKkcaMmepa ntopoHuk F127.

Pabota BbinonHeHa in Vvitro Ha T-KNETOYHON NWHUWN 3MOKAYECTBEHHO
TpaHCOPMMPOBaHHbBIX NIMMdounToB Yenoseka Jurkat. O6nyyeHne KneTok ocy-
LLEeCTBNANN MONYyNpOBOAHMKOBBIM flazepom npomssoactesa YUMIM «DoToHUKa-
Mntocy (r. Yepkaccobl) ¢ ANMHOM BOMHbI M3nyyYeHus 658 HM. TeMHOBYIO LIMTOTOK-
CUYHOCTb METWUMEHOBOro CMHEro onpeaensny MeTogom rnocrnefoBaTeribHbIX pas-
BeAeHuN. [Mbenb KNeTok onpeaensinu TeCTOM UCKIMIOYEHNST TPUNaHOBOrO CUHETO.

YcTaHoOBNEHO, YTO KOHUeHTpauun kpacutensa 0,5-5 mkr/mn He siBnsoTCA
TOKCMYHBIMM AN KneTok nuHum Jurkat. MeTuneHoBbIn CMHUI B KOHLIEHTpauusax
10 mkr/mn 1 50 mkr/mn Bbi3biBaeT rmdensb cootBeTCTBEHHO 20% 1 100% KNeTok.

Mpu nccnegosaHm MGOTOANHAMNYECKON aKTUBHOCTU METUIEHOBOIO CUHEe-
ro 6binMM NpUMeHeHbl ABa pexuma obnyyYyeHus KNetok (NNOTHOCTb MOLLHOCTM
10 MBT/CMZ, nosbl — 12 ,D,>|<ICM2; unn 20 MBT/CMZ, 24 ,D,>|</CM2) N Kpacutenb
B HETOKCWMYHbIX KOHUeHTpaumsax (0,5-5 mkr/mn). B pesynbTate nokasaHo, 4To
YpOBEHb CMEPTHOCTU 06NyYEeHHbIX KNETOK 3aBUCUT KaK OT KOHLEeHTpaumm ¢oTo-
ceHcubunusaTopa, Tak U OT Ao3bl 0bnydveHus. Mmbens 50% knetok Habnopa-
nacb Kak Npuv KOHUEHTpauuM METUIEHOBOIO CUHEro 2 MKI/MN 1 Ao3e obnyyeHus
24 ,D,)K/CM2, Tak M NpU KOHUEHTpauuun kpacutena 4 mkr/mn n gose obnyyeHus
12 [x/cm?. OTMeTUM, 4To Mmbenb 15% OBMyYeHHbIX KNETOK Bbina 3aperncTpu-
poBaHa yxe npu KOHUeHTpaunn MeTurneHoBoro cuHero 0,5 mMkr/mn u gose obny-
yenns 12 Ox/cm?.

Bbinn nposefeHbl ONbIThbl C LENblo BbIACHUTL, BAUSET NU Ha doToanHa-
MUWYECKYI0 aKTUBHOCTb METUIIEHOBOrO CUHEro ero KoMniekcupoBaHue C NorokK-
camepom nntopoHunk F127. MNonokcamepbl — 3T0 amdpuduneHble TpUHIOKOBLIE
nonMMepbl, Mofekyna KOTOPbIX COCTOMT M3 ABYX rMAPOMUNbHLIX NOAUaTUIe-
HOKCMAHbIX BroKoB M ogHoro rmapodobHOro NONUNPONUAEHOKCUAHOro Grioka.
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Bnarogapsi Takon cTpykType nnopoHuk F127 npucoeaumHseT k cebe rmapodob-
Hble, rngpodunbHbie N aMmbUUNbHBIE MOMEKYNbI, U, BCTpaMBasiCb B NOBEPX-
HOCTHY0O MeMOpaHy KneTok (NpeuMMyLLeCTBEHHO OMnyxoneBbix — 6narogapsi
HamuMuuio B UX MembpaHe NUMMOOB HWU3KOW MIOTHOCTM), MEPEHOCUT B KIETKY
MOMEeKyIbl, KOTOPbIE K HEMY NPUCOEAVHUMUCH, B TOM Yucre U (oToCEeHCMBNIM-
3aTopbl.

Hamn nokasaHo, Y4TO KOMMO3WUT METUIIEHOBOIO CWUHEr0 C MIOPOHUKOM
F127 npu monspHOM COOTHOLLUEHUN KpacuTenb:nntopoHuk F127 = 2,5:1 obnaga-
€T B ABa pa3a 6ornee BbICOKON (hOTOANMHAMUYECKON aKTUBHOCTLIO MO CPaBHEHWIO
€O cBOOOAHLIM METUNEHOBBLIM CUHUM B TOW K€ KOHLEHTpauun. [aHHbin addpexT
COXpaHsieTCA Mnocrne W3MEHEHUs1 KOHUEeHTpauum ¢oToceHcmbunmusaTopa npwm
YCINOBWM COBMIOAEHUS COOTHOLLEHNSI KOMMOHEHTOB KOMMNO3uTa.

Takum obpasom, npumeHeHne nnpoHuka F127 moxeT ObiTb NepcnekTue-
HbIM 4119 NOBbIWEeHUs 3 PEKTUBHOCTM POTOANHAMNYECKON Tepanumn onyxosen.
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Introduction. Assessment of the viability of a patient's body part is often
presented as a complex practical problem of clinical surgery. Especially when
there are no obvious signs of necrosis, which is important when jamming bowel
loops, postoperative wounds and critical lower limb ischemia [1]. In practice, a
survey of diseased organ carried out by evaluation of its appearance, tactile def-
inition of regional temperature and pulsation of the arteries or evaluation of re-
sponse to external stimuli. During research are studying of microhemodynamics
by laser Doppler flowmetry, transcutaneous oximetry and other methods are us-
ing with stress tests, including a test of reactive hyperemia [1, 2]. These meth-
ods image the state of compensatory mechanisms circulation of the lower limbs.
However, it is insufficient attention is paid to the investigation of vascular tone
and character of the local flow as prognostic keeping organ factors.

The aim of this work is to examine the ability of evaluation of vascular tone
and character of the local blood flow to determine the viability of the organ and
the prospects for its keeping on the example of the foot.

Materials and methods. Stand investigations were carried out on the lay-
out, which included tubes with hard and soft walls. Sodium chloride solution
0,9% and diluted canned erythrocytic mass of sodium chloride 0,9% at a ratio of
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1:1 were passed through the tubes in continuous and discontinuous (pulsing)
mode at the same pressure and rate (60 ml/min). A photoplethysmographic sen-
sor has been set on the surface of the tubes with different properties.

Subsequent Recognition. There were examined 108 patients aged 18 to
82 years in total. They were divided into 4 groups: | - 31 persons without evi-
dence of ischemia of the lower limbs, Il - 27 patients with 2nd stage of ischemia,
Il - 29 patients with 3™ stage ischemia, IV - 21 patients with 4" stage ischemia.
In the group Il were selected two subgroups: IlIA - no swelling of the foot
(11 patients) and 1lIB - swollen foot (18 patients). Physical examination, ultra-
sound scan, arteriography and determining of the level of regional systolic blood
pressure were conducted.

Discussion of results. In bench researches, when it was continuous flow of
liquid in tubes with solid and soft walls, low-amplitude, irregular, chaotic, approx-
imate to the background, signal was registered. It form was like a signal
obtained in patients with 4™ stage of ischemia. When it was the pulsatile liquid
flow, regular intermittent signal was obtained from the surface of tubes with soft
walls. It shape was as shape of the signal with the absence of pathology of
major arteries. And on the surface of the tubes with solid walls the same regular
signal was obtained, but it had smaller amplitude.

The patients of group | without signs of ischemia and pathology of the
main arteries of the lower limbs at all levels were registered with a high-
amplitude regular intermittent (30 people) or low-amplitude (1 person) signal.
The high-amplitude, regular signal was registered in the projection of the arter-
ies, when were determined their pulsation using palpation. The amplitude of the
signal at the first toe accounted for 0,81+0,08 of the amplitude of the signal
thumb. 3 patients had swelling and some structural features on the ankle area
thus palpable pulsation in the artery and posterior tibial artery rear foot not
determined. After LPPH blood flow of foot was defined as high-amplitude, regu-
lar signal, and after ultrasound scan was defined the main flow.

In patients with 2" stage of ischemia has been dominated (92,6%) peer
occlusion. Ultrasound scanning in the main arteries below the occlusion showed
collateral compensated or main modified blood flow. After LPPH, in 19 patients
was recorded the intermittent, high-amplitude signal, in 8 patients — low-
amplitude signal. The amplitude of the signal at the first toe was 0,26+0,06 and
the amplitude of the signal thumb (P<0,05). During the reactive hyperemia the
rapid (within 21,8+1,9 p) reaction was noted with increasing amplitude of the
signal at 34,7+3,9%. In 4 patients pulsation in popliteal, posterior tibial artery and
the artery rear foot not determined palpable. After LPPH blood flow of studied
arteries was defined as low-amplitude, regular signal, and after ultrasound scan
was defined compensated collateral flow.

Among patients with 3" stage of ischemia predominated multi-occlusion
(79,3%). Ultrasound scanning of the main arteries below the level of the occlu-
sion showed decompensated collateral blood flow. After LPPH 5 patients of IIIA
subgroup was detected low-amplitude regular intermittent signal, 6 — low-
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amplitude irregular, chaotic signal. The amplitude of the signal at the first toe
was 0,1210,04 of the amplitude of the signal thumb (P<0,05). The reactive hy-
peremia test showed the slow (over 68,7+1,6 p) reaction with increasing ampli-
tude of the signal at 16,7+4,3%. Among patients of IlIB subgroup 4 was record-
ed low-amplitude regular intermittent signal, 14 — low-amplitude irregular, chaotic
signal. At the shin was recorded low-amplitude regular intermittent signal with a
ratio shin / forearm 0,23+0,07. After the reactive hyperemia test noted slaw
(85,4+2,1 p) reaction with increasing amplitude of the signal at 13,4+2,3%.

During 12 months in the cases of registration of high-amplitude regular in-
termittent signal, disease was stable and critical ischemia was not developed.
Among patients, who was detected low-amplitude regular intermittent signal
(17 persons), it was occurred need for amputation in 2 patients who had practical-
ly no reaction on the reactive hyperemia test. After detecting low-amplitude irregu-
lar chaotic signal (41 patients) the need for amputation occurred in 36 cases.

During the reactive hyperemia test significantly increases the rate of blood
flow, to which the endothelial cells are very sensitive, that significantly increase
the production of nitric oxide [3]. In patients with preserved reserve of collateral
circulation recorded a strong reaction. With the progression of arterial disease
and decompensation of regional circulation on the basis of endothelial dysfunc-
tion, reaction progressively weakens and disappears. The ability to increase the
amplitude of the signal and appearance of the pulsatile flow regarded as a fea-
ture of preservation of functional reserve and relatively good prognostic sign.

The ability to estimate the pulsatile is the most valuable property of LPPH.
Even significantly reduced pulsatile is evidence of sufficient supply of tissues at
the resting state and provides perspectives for healing surgical wounds, includ-
ing amputations.

Conclusion. As a result of studies identified that low-amplitude irregular,
chaotic signal, corresponding to the flow nonpulsatile signal, is the predictor of
critical limb ischemia, and organ could be lost for 12 months. A limb segment
below the level of losing pulsatile character of blood flow is wasted for it saving.
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