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Data are presented that the greater celandine
(Chelidonium majus L.) alkaloids, sanguinarine and
chelerythrine, induce apoptosis in human CEM T-leukemia
cells, that is accompanied by an early increase in cytosolic
cytochrome ¢ preceding processing of procaspases -8, -9,
and -3. These alkaloids also intercalated nuclear DNA that
positively correlated with their cytotoxic action towards target
cells. During apoptosis induction by sanguinarine and
chelerythrine, ROS was rapidly generated and mitochondrial
77 dissipated, while the content of Bax, Bcl-2 and Bel-X(L/S)
proteins in the mitochondrial fraction did not change
significantly. These changes in the mitochondrial ??
positively correlated with the levels of intracellular ATP and
oxidative phosphorylation. Alkaloid-induced activation of
caspase-3 and DNA fragmentation were considerably
inhibited by ROS scavenger NAC. Another celandine
alkaloid, chelidonine induced a delayed (12 h) and only a
slight release of cytochrome c, parallel to caspase-3
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activation. Chelidonine is known to possess mostly
cytostatic effect due to its cytoskeleton impairing action.
Rapid effect of sanguinarine or chelerythrine towards
mitochondria of target cells was confirmed by marked
changes (3 h) in morphology of this organelle, while
chelidonine did not affect considerably the intactness of
mitochondria. Sanguinarine or chelerythrine also caused (1
h) an intensive DNA damage in the target cells, with a massive
increase in number of such impaired cells occurring in 6 h,
while chelidonine induced intensive DNA damage in 15-20
% cells only in 24 h. Electron microscopy study of the action
of celandine alkaloids confirmed their differential effect
towards mitochondria. Concluding, our results demonstrated
that the cytotoxic and DNA intercalating alkaloids also
impaired mitochondria structure and function, while the pro-
apoptotic effect of cytostatic and cytoskeleton impairing
alkaloid was significantly delayed and not dependent on its
action towards mitochondria.
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Hogi giarHocTHYHI MOKA3HUKH TOCTPOro 3aMajieHHsl 4epPBONOAIOHOTO

BiipocTKa
XapkiBchbKa MEMYHA aKaJeMisl MTiCIIAUIUIOMHOT OCBITH
Kagenpa kniniuHo1 1a00paTOpHOI A1arHOCTHKH
KurouoBi ciioBa: roctpodasHi OUIKH, A1arHOCTUYHI IHAEKCH, TOCTPHUI areH JUIUT

K UTBKICTB XBOPHX 3 TOCTPHM 3aIlaJICHHSIM Y€PBOTIO[IOHOTO
BIZIPOCTKA Ha IPOTS3i OCTAHHBOTO JIECATHIIITTS PEECT-
pyeThest Ha ctabinbHO Bucokomy piBHi [Kosansuyk JI.S1. 11H.,
2002]. ITpu giarHOCTHIII FOTO HEBIKIATHOTO CTAHY PEECT-
pyerbest 1o 15-25% nomunok [I'punbepr A.IL i iH., 1998],
IO CBIYMTH PO aKTyaIbHICTh MPOOJIEMH JiarHOCTHKH. [1pu
JIarHOCTHIII TOCTPOTO alleHIUIIUTY BUKOPHCTOBYIOThCS JESSKi
nabopatopHi nmokazauku (ILHOE, nelikonuTos, 3¢yB BIIBO),
3MIHH IKHX O0OYMOBIJICHO MTATOTEHE30M 3aMaJICHHS SIK THIIO-
BOTO MATOJIOTIYHOTO MpoItiecy. AJie KOJIM He BCi T1abopaTopHi
MIOKa3HUKH 3MIHIOIOTHCSI OMHOYACHO, TO Y TAKUX BHUIAJKaxX
MO’KHA BUKOPHCTOBYBATH JIiarHOCTHYHI 1HIEKCH pO3paxoBaHi
Ha OCHOBI KOMILIEKCY ITOKa3HUKIB. [Tpy BUKOpHCTaHHI iH/IEK-
cy OepeThes 10 yBaru TUTBKY OJHA I dpa, JiarHOCTUYHE 3Ha-
YeHHs SKoi Mo)kHa oniHioBatH edekruBHime [Tkau 0.1,
Tananmaituyx H.O.,2007]. [Ipn piarHOCTHII TOCTPOTO ameH-
JULUTY CepeJT TOCTYITHHUX JHKepet iHpopMaril My He 3HAWIIITA
BUKOPHCTaHH rocTpo(azHOOIIKOBHX ITOKA3HUKIB Ta J{iarHOC-
TUYHUX 1HIEKCIB.
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MeTo10 po60TH OyB MOINTYK HOBHX JJa00paTOPHUX JiarHOC-
THYHUX ITOKa3HHUKIB TOCTPOTO alIEeHIUIIUTY Ha OCHOBI BU3HA-
YEHHsI BMICTY y KpPOBi JesSkux rocrpodazHux OiNKiB,
reMaToJIOTTYHHX 1 PYHKIIOHATEHUX KPUTEPIiB, 3MIHH SIKHX BH-
HHKAIOTh B PE3yJIBTari ajnbTeparlii Ta mopyIeHHs MiKpOIHpPKY-
JSI0ii IpY 3artaeHHl 4epBoIoiOHOT0 BiIpOCTKa.

Marepiaau Ta metoan. IIposenene naboparopue oocre-
skeHHs 155 xBopux (85 "onogikis, 70 :KiHOK, BikoM Bif 12 1o 81
POKY) 3 KaTapaiabHuM (26 4. 128 x.), prermono3Hum (26 4. i
25 .) Ta ranTpeHo3HuM (33 9. 1 17 %.) TOCTpUM aneHanuIr-
TOM B IIEpIILy TOJUHY ITiCIIsI 3BEPHEHHS iX 3a JIOMOMOTOI0 10
XipyprigHoro BifiieHHs, ta 54 3q0poBux oci6d (21 9.133 x.).
'V KpoBi BU3HaYaJIM 3araIbHOBI IOMUMH METOAAMH YHCIIO JISH-
KOITHTIB, JIIM(DOITUTIB, MATMIKOSIIEPHHX 1 CETMEHTOSACPHUX
HelTpodinis, IIIOE ta KijbpKicTh CKOpOUYEHB CepIist. Y cHpO-
BaTIi KPOBI BU3HAYAIIM BMICT O~ | -aHTHTpUIICHHY, C-peaKTHB-
HOTo OlJKa, TanTOrIO0IHY 1 LEepyIoIUIa3MiHy 3 JOIIOMOTO0
IMYHOJIOT19HIX METO/IiB Ta BHKOPHCTAHHS KOMIUICKTIB PeaK-
THUBIB 10 iHCTpYKUisNX (ipmu-BupooOHuka "CORMAY", ski
cepTudikoBani B Ykpaini. Ha 0cHOBI IIUX JaHUX BUPaXOByBa-



mu miarHoctuaanid iHgeke [Tkaua 1O.1., Tanmamaiiuyk H.O.,
2008]. OneprxaHi pe3yabTaTé 00UHCITIOBATN CTATUCTHIHO 3
JIOTIOMOTOI0 KOMI'TOTEpa TPH BUKOPHUCTAHHI CTaHIAPTHHUX
nporpam 1o t-kpurepito CThIOJIEHTa, a TAKOXK 3 BUPAXyBaH-
HsM " MiarHOCTHYHUX KPUTEPiiB" 3MiH MOKa3HUKIB [ MEHBIIIH-
xoB B.B., 2000].

PesynbsraTu Ta ix odroBopenHs. [1pu nopiBHsHHI 3 pe3yiib-
TaTaMu 3JOPOBUX JIFOICH MPH KaTapaJbHOMY allCHIUIHTI KOH-
LEHTpaLii 0.~ | -aHTUTPUTICHHY, ranTONI00iHY 1 C-peakTHBHOTO
OLIKa y CHpOBATIIi 301IbITYBaAIHCH BiMnoBinHO — B 1,27, B 1,24
iB 4,1 pasu, npu paermonosnomy —B 2,04, B 1,81 1B 14,82
pas3u, npu ranrpeHoznomy — B 1,59, B 1,95 i B 20,84 pasu
(ma6n. 1), KOHIEHTpaIis ol-mepyyomasMiHy CyTTEBO HE
3MiHIOBaNach. ¥ KPOBi pEECTPYBATIOCH TIOMIpHE 301TbIIIEHHS
(8 1,2 - 2,2 pa3n) yucia JeHKOIUTIB, MATHYKOSIEPHUX 1 CET-
MeHTosiiepHuX HeriTpodinis, IIIOE i kinbKkocTi CKOpO4eHB cep-
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115 Ta 3MEHIIEHHS Yrciia TiMponuTiB. Benndaunan iHTErpOBa-
HOT'O JIIArHOCTUYHOTO 1H/ICKCY JJOCTOBIPHO 3pOCTANIH ITPU KaTa-
panbHOMY aneHauIuTI B 1,88 pasu, npu (hierMoHO3HOMY — B
2,65, ampu ranrpeno3Homy — B 3,47. I1o kpurepiro CTbIoneH-
Ta Maii)ke BCi BU3HAYCHI ITOKa3HUKU MAIOTh JJOCTOBIPHI 3MiHH,
ajie TIpu BpaxyBaHHI "MiarHOCTHYHOT YyTIUBOCTI, CIEIH-
(iuHOCTI, 3HAYMMOCTI Ta ePEKTUBHOCTI" BUSBIISUIOCH HACTYTI-
He. IIpu rocTpoMmy KartapalpbHOMY i (PIIETMOHO3HOMY
aNIeHIUIINTI peaibHe JiarHOCTUYHE 3HaY€HHS MalOTh TUTBKA
iIBUIICHHS KOHIIeHTpailii C-peakTUBHOrO O1IKA i 301TbIICH-
HSI BEJTMYMHU IarHOCTHYHOTO 1HJICKCY, & [IPU FAHTPEHO3HO-
My - BCi MTOKA3HUKH, SKi BU3HAYAIUCH, 38 BUKJIFOUCHHSIM
BMICTY Lepysoruia3Miny. Hamri nani criiBmaatoTs 3 mepIro-
PSTHUM 3Ha4€HHSIM rocTpodasHuX OLIKIB y 3aXHCTi OpraHiz-
My BiJl 3alaJIbHUX TOKCHHIB Ta y4acTi IHIIMX CHUCTEM Y
naroreHesi 3ananenns [[Jonros B.B., [llesaenko O.I1., 2007].

Tabruys 1.
PiBenb roctpodaznux oiikiB (M=m) y cupoBaTIii KpoBi »KiHOK i 40J10BiKiB npu pizHux popmax nepediry
TOCTPOro aneHUIUTY
FNoctpodpasHi P 3popoBi vrocrpvm aneH,qM?wr _
6inkKn (n=54) KaTapanbHWi | (pnerMoHO3HUI( | raHrpeHo3HUM
(n=54) n=51) (n=50)
a-1-aHTUTPUNCUH, 1,424+0,043 | 1,813+0,032 2,041+0,042 2,268+0,039
mr/n P <0,001 <0,001 <0,001
C-peakTnBHUI 2,744+0,146 | 11,261+1,051 40,684+2,553 57,207+2,037
Binok, mr/n P <0,001 <0,001 <0,001
anTornoGiH, 1,038+0,057 | 1,289+0,067 1,878+0,131 2,0250,11
Mr/n P <0,01 <0,001 <0,001
Llepynonna3smiH, 31,120,979 | 29,497+1,585 32,837+1,078 29,277+1,608
mr/an P <0,5 <0,5 <0,5

Ipumimka: P - Binobpaxxae pi3HULIO MK ITOKa3HUKAaMH Y TPYIIi 3A0POBUX 1 Y IPYIIi 3 TOCTPUM aneHIULUTOM

BucnoBku. CyTTeBe JliarHOCTHYHE 3HAYECHHS Mae 3poc-
TaHHs KOHIeHTpanii C-peakTHBHOTO OiJIKa y CHpOBarIli KpPOBi
3 TOCTOBIPHOIO Pi3HHUIIEIO MK CEpETHHOCTATHYHIUMH TIOKa3-
HUKaMHM TIpH KaTapalbHOMY, (pJIerMOHO3HOMY Ta TaHrpe-
HO3HOMY ameHIUINUTI, OO0 MiATBEPIKYETHCS BEIHKHUMHU
BEJIMYMHAMH "JIIarHOCTHYHUX KPUTEPIiB".

JliarHOCTHYHUH 1HICKC, pO3pPaXOBaHUU IO CIICialbHIl
(dhopMyrti Ha OCHOBI BU3HAYCHHS IEIKUX 010XiMIYHUX, TeMa-
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TOJIOTIYHUX 1 PYHKIIOHATBHUX ITOKA3HUKIB, Y 3I0POBUX JIFO-
Jielt Mae HalHIKY1 T POBI 3HAUEHHSI, a TPY TOCTPOMY arleH-
JTUITATI BOHU IOCTOBIPHO 301TBIITYIOTHCS B JICKLTbKA Pa3iB.
Jloxa30BicTh 3pOCTaHHSA JiarHOCTHYHOTO 1HAEKCY ITPH JTiar-
HOCTHIII TOCTPOTO 3aIlajieHHs YepBOTMOAIOHOTO BiIpOCTKA
MIATBEPIKYETHCS BETHMKHUMH 200 MaKCUMAllbHUMH BEJU-
YUHAMU "I1arHO CTHYHHUX KPUTEPIiB", M0 MOYKE BUKOPUCTO-
BYBATHCh JUIsl IEPCIIEKTHBHOTO BIPOBAKEHHS B IIPAKTHKY.
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