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Abstract

Charles University
Faculty of Pharmacg Y | N} RSO YNI § 20S

Department of Pharmaceutical Botany
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Title of ThesisInteractions of alkaloids with transition metdls

Copper is one of the essential trace elements that are necessary for the proper
functioning of the organism. Copper is a significant component of many enzymes that affect
various metabolic processes in the human body. It is important that the level oecapghe

body is regulated because its deficit or excess lead to a variety of pathological conditions.

Alkaloids are secondary plant metabolites that are distinguished by numerous
biological activitiesin this thesis the copperhelating and coppereducing activity 6eleven
isoquinoline alkaloids was measurdabldine, isocorydine, (+pulbocapnire, (+)corydine,
glaucine, {)-sinoacutine, {)-californidine, ¢)-escholtzine platycerine, {)-fumaricine, and (+)
parfumine. Alkaloid activity was measurat four (paho) physiological pH values by a verified
spectrophotometric method using two indicatotsathocuproinedisulfonic acid disodium salt

and hematoxylin. Based on the results, structieHect relationships were derived.

The results showhat none of the testd substances waable to chelate copper ions.
In contrast, althe alkaloidsshow copper reducing activitfhe structureactivity relationship
suggests that as the number of hydroxyl groups in the alkaloid skeleton increasesydsged
activity increasesThe highest activity shows alkaloid boldin, which contains two hydroxyl
groups inthe structure. On the other hand, the lowest activity show alkaloids which lack the

hydroxyl group in the moleculedlifornidine, escholtzin, glaun.)

Key words alkaloid, copper, chelation, reduction
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pojva. WS R&f SOAGée LINB (32 ND dz [1] LysySriordantngodidal 2 I 3 S
jeSyT eyvyz (0SNE AERRARSY M dp & & NN 1i dzdeamivtc] &ou LIND Y N
feary2gekgy |1 oBNd &S RdzAN1 A OTyAly2dz RS | £ RS
NEI 3dz2Nd t njS& njl Rdz a4t 20AGe 0K NBI 1rONa W ¥y My 46
StladAaydzd ¢@YYADHz RBOBYERME] B 2t 3ISyyN FAdN
t 2Yt Kt dzZRNO2@F G Ay dS3INAsiddzad S AYNHIO yR & LRRD G2
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geaitl 360S 12a0NX YAYSNIf AT @2 4§ A (INRHzGY 2 aRiA IS
Gttt {yAGeOK oNf 221Ay LR2AP20S G ltySo

FaroxiR}t T &

52 (S22 &aji dzdvaedzynd@Radt dzd NSGNe Y SF = 108INHz 2 LIt
I FSNREARITI LLZ 1\yilISINSO e nidiohtp@ Sk Eodiar OA O S
enzymy jsow | LI22Sy e yI LINPGSAY GNIYyAFTSNAYS 13GSNE

krvinek a za tvorbu krvé2]

Ceruloplasmin jé 1-glykoproteino velikosticca B0 kDa 1 (i SbsbhugOSad | 2 Y4
YSRI5IHS 2 YSGI f 2 Low@y] S B WEY AR RBZONLIZNI @ N KkriNR G SA Y
t NjSyt OPOAING B REPOINZ RLI2Z SRy é T R2Rt 8t yN YSRA
zGS{IJCR T A2t 234201t K2Ry 24 I OSHNY 24zl AR ¥ @z &€CK s
[16] a8y dSUAT 20 wa (i NESKON@NWYNNER FAymfpepdch.Jeho
aeyidasit 2SS 2@t A0ySyl Kz2N¥X2yeéeod %@ge oSyl SadaN
ceruloplasminu. Vi SK2 i Sy ai ON YA OS K2Ry2il al2debdy 8dzi |
uOSy dzONGIF 2NON K2[Mr2yt ftyN | yiA]12y OSLIOA @

5 & t Q&Ofinkd ceruloplasmin LJt Y NS G@ 62t AaYdz OSt ST} | L
natransferin. Jde 0§ K2 2 boddktvilu® @1 R& (I G+t &l dz2sS F&ARLF OA
naiontyO St F&WBINS & kSdpduprficdid NI Yy AFSNAYSYS 1 30SNE YA&
OSt ST I (198 & Jppdeatplasmin jel | fed/ N¥J2 T A (MBI NDKYy G4 |1 d
FTtd St A4a20N LINI GRSLIZ2R20yS 2112 20KN}Iyvyg. Tl 102
[15, 1720 €& OhBginaOS NXzf 2 LI F a YAy dz aS @gealeididzeS 06SKSY
Tty3®@e LINPOSaxr yS{TUSNB AyFS1O0Sz{yfNdBNBI KSE R
asS yFr2L1 1 ©@eaieéeddz2eN 0SKSY ySTFNRGAO|ISK2 &a@dyRN
[16, 17, 18Ceruloplasminfungujg I 851 2 | Y A 2 EX R YRR OB &y NV 6503
z0 St GNYZ OS dzayl Rz dz2IS9njA I ZiRA @& NIA D3 Bt R A B2 6y N(
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Superoxid dismut_& (SOD)

Superoxid dismutd T y+ Y+ (1S LRR yt1T@SY KSY21 dzLINX
jel dzLINE SyiT @Yz 1GSNB LA&a20N 212 YGA2EARIY(l®
naYSy S GIIENMBOHER GRARP]l &S LR RNt NWERy R OKSI ¢Sy SR
se2 6 2 S @ dze N Onganibliieehpl [2}{ fdALISHR EA R2 FS NI RAlt f & @1 yA
NERdzl ON (1eaf N{dzd T yAllF2N LA +dzi2z2 KAREAE yI
0S30NI Ké RNESIIRIINRYRES BRI OH® VI yA1dz GF1S R2OKHT N L
NEI 1ZONDHESNBE VvRINBO NKBEPE yILned (LaGrtagadley

lipoxygen ¥, cyklooxygen& | G 1 S LIgloroplasiechBupeyoiiR@l S e 2 a2
LINfNf A O NBF1GAGYN + O] 2Rf A 052 WSk Rotdi vznikaS 2 S 2 A
2AYS Yy2KSY O12RtA@S2ON I NBI1GAGYyS2ON T2N

LISNRE& YA D ISINE ER RR DB GNP dzOTRF X 1St ('F dzaSPe IRER& dr N2 &Sy ®
2AYeYA | yiA2 fkatddoo aperexi adiyhbvedd. g9

9EAA&AGdz2N (GnA F2NX¥Yeé {h53% (GSNB 4S8 YSIT A &Sc¢
120dz LI2RNf SZ2NON aS yI (FdFrt@GdAO1SY g6AYyldz Sy

1) Mn>*SODSRyatS 2 F2NXdz {h5% {(GSNY Y LRR2SRY:
2315+ ® +ealeéeid2eS 4S5 OS ®W2NN¥ORRAYEREZSREEH |
gt OS 2SRSYI9F G2Y | 2 @dzd

2) F¢*SODSRyt &S 2 F2N¥dz {h5%Z (04SN} Yt LIRR2S
23kDALI2 R20Yy S 21 122S0D.2Wisktuje aefRA YSNA O1 S TF2NX S o
L2 R2SRy2G1F ylI &Sof9at 0SS 2SRSy i2Y 1 2 @dzd

3) CH/Zi* SODSRyaS 2 F2NXNdz {h5%X (10GSNY Yt OSf{2¢
3215+ ® +xeajeiddzzS aS @S T2 NI 8dskukt SIRISED { ( NHz]
GA*CHS5 X 1 GUSNB &A 2a2dz St YA LIB2R20ySod YI ORt
aSF af 2dzON 2112 NBR2EYyN OSydmpzy I T AyS] ¢

ECW@ +2Qe Th @u + O

(Arg)EcCU + HQI + 2H H 6 HENIE + HO,
Reakce-PnjSYSy |l adzLISNREAR2 gé OK¢ING RANIGE A TV I & LIS NP
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AtomCé*jevY 2t S1 dzf S NBRdzl 29t Yy LINDYyPN 512ttt BN dXf 2dS j
superoxiduje pak WINB G 2 Y AT 2 @1 yS TFargihGvod INNR Ay AT N3 A Oy )
schopna znovu zoxidovat e Cé*F NB ISy SNR S G G 1 10& G ZRQRNIAF 2 N
NEF1OA R2OKIT N 1S Ol ymydz Y2t S1dzxf & LISNREARdMz @

{1 GABAGE (2K2 Syleéyvydz 2SS LINEB &aLIN} gyé OK2R
CeZn2*SOD vede t SO1 SYdz LR &GAOSYN Yed i 2NRSO 116AKS =y SYdrNT
k2y SY20YySYyNzZ RIBBNPtBESYYLFYB2OUNRFAOLt €I GSNI €
aktivita Cd7zn**{ h5 28 R&aft SR1SY OSOSt ieRE NIRBMDP| RYVSEY?2
tvorba superoxidu vede k @& OSy N & e y (il Yedz SR/21 GBKY gk@\Y 201y 18I & ©
sed | f SNRGIAOPEWNYIRASTE NBGY!I (i 2 A ehygrpbouapedi[NR ( A R 2 dzZ

Tyrosirt 1 |

Tyrosin i 28 GNIYAYSYOoNI y20e | digemd\s erds |y §e
pigmentu.[1] Melanin hrajeroliwJA Y Sy (| OA ORJEtdBaYY $256 N/ SINR{T A @& |
SdzY St L yAYA |+ FS2YSE L WY AR O Y2 Bladotaiay S 5] 52355 v
f SON YSTA odzzll YA olORHEYN I ONB G &d 2 8 LIVES NyRd d
pigment melanin¢ @ N2 aAy 23S YSil 02t AKidI2DBdz | 2OYRKIZN Y/
pigmentu melaninu. { @Y G ST YSt | yAW dzONst i@ENE | KERNR B S ¢
zaminokyseliny fenylalanirti y' I R2LJdz I Rt S 2EARFON yI R2LIJ (
enzym tyrosih &.[20, 27

bNT 1+ F 1 (tpdvedelky SIR2NRIAIAYS6Y S (@B2NDS YSE I yA
prol f 0AYA&dYdzad bl 2L ] gt Oyey 2ySY20ySyNY 1

je melanoblastom[20, 2]
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Dopamin-i ¢ monooxyged 1 I

Dopamin - i - monooxygeh i 258 1 dzLINR $eyrepodfradatef @ S NjA & ey i S
noradrenalinu a adrenalinu @eurotransmiteru dopamini { 4§ SNE 2S5 2 PA OK LJ
KiSi2 LINSYSYBRRESRAAV Nt LEKSY BINBOS K IHE2 28 ydzi yt

GOBNLEFRYNOK & dzo dofiahin {1 &-YnonRdkygkhWAYRdasS f Ay & | a1 2 N

al e a t N1 @Reakoe 2

dopamine norepine|
OH
H H
d o p a nb-nmoen o0 0 X enase
N Hy b Y9 N H
H \ - H
0,, H, ,O0

ascorbic aciddehydroascorbic acid

Reakc@-{ @ Yy ST I y2NI RNBY I f A Y dzx LAny2NRAM2/ SIT

YNBGYN aN} YEON FIL102NE +3

YNBGYN &N} OSON FFH{1G2N 3 ylrieglye GF1S L
12F3dzAf F 6yNK2 d@8aGSYdzZ {GSNEBE ySyN PRyVigerit G A O &
LJA& 20 Sy N jelifakbY\y S RNNBS | {GADB2 0ty Ay LIHLI2I ARBROO )N
l1T0A@20Fyée FF102N =+ O0FI | a8pblll B DIS\8ISTH §2AF | A 212 N
aFT2a¥2f ALARe | {GAGdz2N FlL1G2N) LL OLINRPUNRYOAY
OANJ dzf dZ2NON TFAONRY 23Sy VyI FTENKGE2MPSI YIFAPEN
a NI O §apA vy dzo

Nedostatek faktoru WSRS 1S | N©Bt OAgey &idGl gAYz 14GSN
KiNBEYOosT S® adzit OS FI102NHz +3 G1 @0 [ SARSyait
aminokyseliny argininu za glutamirpwezici 506 fakiru V.[15]

YNBGYN aN} OSON FI 102N #LLLE ylieglye Gt
12F3dz2t I 6yNK2 &d@aiSydz $yilSNEl @ASO1&i $yes1s| tadgyN
12F1F103G§2NWD W8 & AF 0V dirkulujgadiompléxu gon WA £ £ SO NI Yy R2 Jé
faktorem.Zi S 2 @Fioe &S FI 1 (2N 3LIALD yd3D /T yoM (LSnYAR T2
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L2 ONDKe& | FLF{1{G2NI xLLL 2SS {1GAQG20ty yI FIL1G§2N
P 11 GAG20F yée T (fak@erdy L L LdkorhBRAEI [OY D AY VIR FE YA
FT2aF2t ALIARE | 2{aktiwife jakial ¥ naXakide Xp6(8 /|

Dysfunkce faktoru VIl nebo jeho nedostatek se klinicky projevuje jako hemofilie A.
Proa LINY} odyé OK2R KSyzadatle 2SS LR{nSoyt IfSaLkR
KEFRAYlF 1tS8SayS LRR p 23 202S8S0dz2N & LIGMSHAIGE] S
shladinoumezics: Y+ OK2NERO6 | Y NNY SaadipoudaiNik 6 ScKo¥obadz LI O A
LINA 6 S K[15j9SEON &iddze S G | | Shladinai fakioiu VIA 2 N @Y N F & & | dzLIA V 7
a2aiGSYSY | . nmBYYBSBRAYOAYZRKEL NRYYVESFYBYSNIzA OON
SINBOYN aidzLAAy®dz '~ . ySo2 ! . od

4.3. MetabolismusY SiR

MetabolismusY SRA 2S5 LInjNayS (122NRAYy20Fyé LINRPOSA
iIAYGSNOSt dzf t NYN gNRB DY A D %I KNY dz2 SxA2NB Géha & Ay (¢
getdz62 0t yN OffJz6 2 e YA OS&lGl YA ®

5SYYyN LInNfN2SY YSRASaF2LBKEGgARE Sian30ohHOt yN
VNRT YSEH%wmeHo 4 | KdzLESRF]OS @ 2 NLIOS YSRA Tt @GA&aN Yyl
vel i SNB &S YSFt % Gadl dzpS @S Weae 0SS NBRMAR fipe OF
sedainSot gt ayl Ry2d bl 2Lk 1 2 SAaiKkmold3e A2 al20da 2LNdLP
nag N2 3y A  ainSay N/ NOEYPY 2 SRNOKISIEN 219S oA 2f 23A
kiayNOSY N 2SN MN@id NdiAdry R A ySo2 R2OKIT N
SUNI YALR NIYNY LINE G $NaySBIYA YSIRAO LIS &1 EINMB \0/aSENDIG
YSRA LI GnjNY @ttt 1 yAYIOS, Bikekkadmium@ 2 4F SRY N/ R OF NizY
T+H&addzLIOA LI GnjN YST A yScaxrxt@eyi®e GN 2107 B pdGen (h 03 yaxN
1R8O 2a2dz LinjA2NY!t y@t | 4 S60 gdes, FHh & D KNFROMGPen)OK 6
t injNaYdz y2NXt f yYNK2 YYy20aG§0N ySyN @aidnSot gt y)\
YY20&a80 0N OoNf120AYy 65 mnn 3IKRSUGI 45 oA2f 23407

aSt 2S5 XK RESKEYN | 61 a (GYAS yROIpe &3S {/aEriSd2 6+ & G A
2SS ¢aingsSm Ky 2Y7RRaAlIj S o By YPY @& (i njSBS LINR O NKL 6 dzf
0 NJ y&L32 NIy NOKTL Inbbe dCTRIyRoteinm 1-DMT1 je o A O £ 1S3/ d 3/ e
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0NF yaLr2 NI SNE | G SNBF (83 NO SrtS§ 1Az 110 SadmaAghd: G njN Y
P FAYAGG2Y&RA GNF yaLR2 NI BNaGz1IE6wWMBEEB (1A IESAFND] &
proCE#A 2y (& | KNI PpBceduifsdrzdiptdz NPAf(AdzLBElz YSRA R2 0«
at Al yAOS kadwu getalobiongit PNE NI NBIdzZ dz2a S NBIDKSH 2 & i

R2 @y AlnyNRKZh LINE 360daj S)RIN (i dzig22 dasNSONR2 B Y 82r YISF 2 S
jenad Nf 1 20Aydz yI gtTtyls PRIUAENEEANYSNIPGNT VEREFe J
LINSRSOONW Xy Il RS &3y A2t T+ y I LInjSa | YAy 2RdzAaN] | A
oéed ot itlangdupreit Yy NT 12Y2f S defH {NY2N AIATFIIWIREYSFE ¢
geOKeldt gt WISy ON(G NINNj§7) OSIRIONE O A B8 ObdAF RRoOo @& (S
Syl evyds ySo62 2S5 1 HydeBraldphsyidu. aSZ = FSNMNSREA RS ¢
naceruloplamin jedz@2 t z 2 @t yI  R2 | NS Y ZYIh|SHEIEYY L2 10 NDO
20al Kdz2N &ALISOATAO| FANBOS 10 2yNES LINBY/ QD §/NBRIZRSH A
jieYSroliil oe dzg2t ySyl [7]C8abplat Xzt SdzZBRge 20 2SOy N LI |
oxiduieLJt I T YIOBX G ¥ IF@Taisny P& & F8'Ade@loplay Ay @t OS  LInjA o f

o 2 LI T YB@aAO] Scerpppld@@B ivd z2 0t y2 2SSy YIS Yyz
CeruloplaY Ay Z 1GSNE 2S5 21 G NBIOK( i R®2 AN & LJ8zS ILEa12T0 &S
L et T. 2S YS¥F LISGYS yYI@tTt Yyl y I LINRGSAy e

dodl AGNRPAYISaGAYHE yYNRAS (RRDEEZ MSA B RA G @R o
veF2NXS OLI Gy S @aindw e DK toma Gakdzr| 2yY3 bt 6SEE2ANID 2 1 y
YSFR$A1 DI YI 6yNOK a3 VDY ABWNDKI @NzySIRA YA OS oeél
ved i NS B ¢eS (1 2P PNIHA 0t A Oy S mSyYiONISIYSRADS Jet 2«
kdyje@@ f 2 dz6 Sy @1 EJ2 dbl 654 2uND[2,D,124, %6, S RA @

44. ¢ 2EAOQOAGE YSRA

t njSaiG20S8 28 Y IS &S/ aepakendNRRABE K2 2NHBIF YA & Ydz
GF1S LRGSYOAt t yIRwye D 95 aEHITE RBNERM2 (/\SNOK LINE
St 1dziyN I OKNRYyAO|2dz AYi2E3RS ONRIABY BRF &t PEKS
LINF O2 Oy NK2 gNI T dzz TyS6A0GSYN OAG2GY[NK2 LINR A
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l 1 dziyN SELXRIT AOS

58Sy yN LIhN2SY YSRA calS YEZKka&®d2e Sy SARIMAA | vt a:
R2LJ2 NHz6 Sy 2 dz [REY YV NDIRI B @40 YSRE2 BOOSYYEY M SLIN
R21+ 0S8 geLRntRIid t NeofSY YAOS ylrLadlriaz 1ReO
napnj® LRIGA GN YI R wpn Y3 YSRA az2dzlaySs LRGES &8
geg2tt gt Gt OyS TRNIG2GyN LINROf SYREIF AR RRDPEI
YSONYGyS TFadl @ddzeS LJA&a20Sy N 2RY KAdziLyN® a3 JBNIy@ ¢
20al KSY ¢v6SmIAYy @2 LINjA GRSOK20t yN YSRA @S F2N
prachu[l, 7WS @OI 1 RAt SOAGS &A dzOSR2yYM (2 OGS YA R &
LnjA2lk 4GS YSRA &S dz (I ORSK2 YAOS tAOAld ! yS§
YSYtL @GN GyS LR2O|1 BRI 930 2@jA IRRMIOB2 (myia O1+ 2 NEI
ki + oS MIENIBES vyt LISNENY f yS28RRhjyet ROYS Il nagt NI VYE
G§StSaysS Ry2Gy2aiGAd

btrRo&GS]T YSRA a$ LINE2BRdN&2 ORE P NGOG IR | HIN
1nSasSyvrt SaidyYar Kflgez GFOKETFNRANI NBALANI 6y
A AGNRPAYISOEYVHIND FRONQANDEE&2dz L1201 21 Sye 2+ (NI
Ky Syt NI Gy SY[dz21J2 01 21 SyNo

/| KNEYAOLIt SELRIT AOS

/| KNREYAOlt 20N} @I YAOS oedie a»e|@@2vt + /¢ a | LEASIYN )
OYSRSYS @2 R2 @2S0y2N 2LNPRIE NSIYo NIYEARLINA-SGY2 G K/RERY) NdD | é
YIRYSNYyé& LInNAMWPYy NSRi RESBILIKMRCS Stz NG ONK2 i NJ
alLINA dY&®d SRy S geaz21 S OlSayid®s o8 NI6SIOWIRKRIOY A KSY 2
I L2 NHzOK | YA & & S¥HaASilyAN KR2 LANSR @2 RY' 'S LInjNT yIF 1 & OKN
L1201 21 SYN NBy't t yNOK (Gdzodzt & Y21 {dzl ] 2 BISt FNGS
0812 alGdzidz2cS | O R2 (s Ylddz 2 ( SitiN1 Ka3|1EINBER18YEN O
YSRR OKAGaNIit A0S RASGIF REgpazZKKE REZNGCS 2 SRBRERINBSSSY A
RS YRANI) @

9EAAGdz2S G 1S 3ASySiAaQh Oz Ried KI2 Yy Bt | OK2NE
sevi St S @ealeildzi kapitoR4.&)1 S1T YSRA
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45.5SFAOAO YSRA

S1tAyAOle Tt @FOyey ySR2aGlFG1SY Y& RAS &BNIdz
A0NI g1 {GSNE@SE6t 2081 NEIGSaGNREW YN VIBRAS 0zl | dz
VY SR2 & $ VRIASSHIYHINES RAvd S LINA Y NY N vV SR 2redostaieSg Y SRA
042 NLIOS LInja 8L dzg RY SN ¢ §iREIA0 | AIASQ  oveStRA oae OS 1
YS1TGSNB &t 201@& LRGN FAY i NYS NGSOrPFIenSadYo SNNLIG
naproteinud T Ay S1 2 1 RYA d@YESA adAdZBINYYNey £/ A RINIBRIadia/ @ Ai 1S INE O
NATALSY ySR2a0GI (1 dz ¥ERAl 2YHSO Sa S BB®] | ViFkad AjNB T
syNT 1 2dz LRNRRYiIWeOAR28 y N 2¢ZS@PR2 RY B HInNIZDOS (| 2 O
Y S|,8RTe OA ASKD IREFINIGING 2Y LI OASYyGA 2RIt THYN yI
L2 Rt @t y N QelOANGECGK 22d8 RAYTONS o Ot y N OOAIAAnyd  yaSeayNAN
malabsorpce)diabetici, alkoholicipacienti SAIDS@S A S | NA Y, 5,2¢ @S3AL YA D

aST A LWSRRFEUEBGORPMBNYERAYE LI GnN L2 NHzZOKE& &N
gyl gls Ylttiyzaiz @eaz2l1ée (1 NBGYN lléukopebie, i njS&al
YSdzi NP LISYASIT | 0y 22NvU S2ALIRBNS I BHEG WN | BRSYSN 28043
LDLcholesterolu (naopakladina HDIOK 2 f S&A (G SNRf dz 2SS &y N@sighy 0 = L2
chuti, L)2 NdzOK& Y21 112102 VIKt SFydp/ 1 VP forudkye N KNeA adi eli 2 & e
yi OKe fAyWHFES GVWNOSyYyt (G @2NDLF Ayl dzt AL dz2FDeficie NHzOK |
YSRAMBBISYyadoN VYAOBSOYESYA (& (INHz] GdzN3 f Y NY  YI £ F21
ahYdzy2t 23A01eY FoydINXIfAGtY dz LI2G2Y1 4

9EAAGdz2S GF1S ONRI Syt L} NHzOKdva cho®hal 6 2 f A 3
(viz.kapitola 4.7).
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46.Nemocia L2 2y R0o&G1SY YSRA

aSl A QINPNIBYKSE >~ | GSNE R® & # §zS & LuaS@Rvagholbbia nj N
(WD) Wilsonova choroba neli K SLI- G2t Sy (A { dzietR\ERM B 6 IB ¢ ENE ¢S
NB OS & A Pl NJALAZ2NIHSG/K Y dzii V oDlpsti BB.&hybnozomt(13g1l4.3F | G S NE
iS5 T 2RLR SRy @NI ya L8l dzL@SNRzOK dz S Ed zBlBKOBoratiSRA O
YSRA R2 OSNmRHIE ORIV NOBY SYdz géf dz6 2vRIAAN SRS RA
toho se@ 2 t y t hrom&RLINA Y 8/ ENBIOK | ndosky 1z R & NI S2O|KD
KYFyAFTSaildl OR2DKS Y NO VEWHRBARYN del@lf S OSEHa LISE 2
(mezi15¢H p @ N 1)3Incidedde @epndick se odhaduje na 1/300@® 9 EA a (1 dz2S y S
foremnemocib S261 a1 S20ON 2SS ySdzZNRf 23A01t F2NXI I 21 (
[30]t Ne2Sge aS8S fAON Rf Boje@S RyWA20iS YASS el Q-Knj | TRRANIS YId dai
2FGSNYN OANKsI dzz TYSye OK2@tyNx: 1YS$geE dasay?
T K2NOSy Pl MSKIATPON LINjNT yIF1& OK2NRBoe& YAOSYS T1In
' YSYAAZ SyR2INAYy2f23A01S L2 NHzGKAEO RRSNAGE LIANNES (i ¢
29, 30] KaysefCt SAAOKSNA G LINEGSYySO 2SYSiRAdmoZE: Y  LIN.
JdeoKYSR2T f I é ySazdzArafteée LINELISgzRoBem [ZPi SNE 2S5

a2O0y 280 NYdzDHNGNBN aBInjA € S60S Viehpia §2 a2 N DK 2
MSRALI YSYy @1 yNSKIS6®SRS 1S 1 0e0SySvdz &ae tizi O]
CFENXYIF{120SNIYLIAS YdzAN o0éd L R[] tyND yUNNIXH (8] 21dzzy
sede dz@NBY A OAt I YAYyd t SYyAOAf L YAY 28 OKSY$IRN6yN
2RaGNI 2zdz2S NBOSNI A0AYND BISHAIORRE EXEBA 2B 61
PGSRt S2ONOK G NIy ADB2dz LInjA  S6 Sy Ny#KutZngky 2 g&  (
vodzz 1t OK &GnSOyN &t Al yAOS Ay Rwspkiz&initcu@ly S 1 dz
YSF® 520KHT N e$SBRY¥NDS ygeiONS/EsPYNEREIOHE t dz6 429t YN Y S
VL2 NR SYISYNOAE I YAYSY 28 TAySy tSLIS ayt OSy |
Gg6ARYBIBIEON Y20y 2aiNZSEOBNNIZEBA Jp HzZONGE OB (I NI
54t SOA(2dz a2dz6+t &GN f S6 02 BN @Ay SO KA FINOINVENY P 6 ¢
GOAYYS (SNIILIAGAMRIKMING Iy 51 |
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47.Nemocia L2 2 B R2a G+ G1SY YSRA

aST A ONBITSYyS L2NUHZORE XA DA & 8By Sl R KDNaQPEBgy Y S
nemociMenkesova chorol (MD)l  @&GYSNWNY S 2 O X ocEigtalhotn syindromd32]
+SGOAYIl LI OASy (& ge1lldz2esS 110k #8K:071L3dDATSY@IIA0 yep:
LI21T 2NR Gt ye YNMUSOGNR SHIHS2 sz o1 + Go0®0.138 NHzOK &
Menkesova chorot® T y't Yt G F {GNAIOKR LIt A PR &KE K NNBILIKAAS yIR N@
ieNBOSaAOyBdZRERABYE GV el QRENBOT + yI  yI16]JOKNER Y 2
Jey' I NHzOSyYy YSil o2t Aaydza YSRA ZATR7A[3NEuta@Sedé LIA & 2 0
ky SA0OK2Ll2adA adnSOYyNOK odzyS1 LInjSPYyNSOANF vzt
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h 6 N g-%zbrec glaucinu

{GSeayS 212 o02tRAy @ellti1dz2S A 3t dOAyY
ySSyl evYlI dA012dz LISNRPEARIFIOA fALARA o025 &0Kz2L
oxoaporfin)[56]{ @S dzLJ I Gy Sy N y I OKt T N [B6lalt S ySIdINR f [ SyLHIMK
antikoy @dzt T A Gy N | yIR& 203 BB dai ARAGEPYNIGNERA/SN YEE] NB OS L
5t tS Y al0kKzLy2afelafgadaPl il S e pPHEYVOK2RAL I G
jedSt STUABYN AYKAOAGRH) 2R T2RR$ DN OiEamideyin O@e S
ge@g2tlyS YyILISIN oONRYOKA ¥ HLARKRRIGK=ZI4RYO y&s 3
zaNBf | EF OA[66D DRIy &AW @ell1d28S GF1S yhGAddzaAO]
adextrometorfan.[67]t 44206 N G+ 1 S | Miérdsgoday gypsewnhSMicbosphicEnii A
canis, Trichophyton mentagrophytes a Epidermophyton floccos[68) t 4 8206 N &f I 6 2
FYGAR2LI YAYSNAYN {1 0A@GAG2dz Y 5mM Hibitor5 H NB
I OSGef OK2BRBSaiGSNIT ed
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MhwCLb! bh o -@)dingakdtih L 5

SINOAKUTIN
Q
/ ‘
HO
-.\\'xl.:"
,-.r:;_l,'l,fN|

KCI I

o
h & NI 9-¥zprec sinoakutinu

{Ay2F1dziAy 2SS LINB]1dz2NJ 2NBY Y2 NHKykelingz= LJAa2
FYAY2Yt A8LKEGARYNK2 NBOSLIRMRMAS A VIR OR Sy $ K2 2D
agonistandd! . ! KOSYT 2RAIT SLIAY2@SY[7TINRDPI W22 NBAIY BSY
gelyl 6dzeS O2iG2LINRPGSTGABYN FTYGAZ2EAREFSGWMN |1 GA
TLAaz2o0Syey LISWNBEARSY @2 RN dzo
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P +£Lb! bhzx; ¢()-klifdrndin,%)-escholtzin, platycerin

KALIFORNIDIN

0
< 1
0

h 6 N 10-8/orec kalifornidinu

YFEEAF2NYARAY @1+ 1 dze Sendgraud OB dz8 A PK 2P A FNIN G BN
oeftl Al 21at NO O Bydyiodvedehyatop dkdyy KA 6 A 6 kaMNornkditul A @A G |
byl (GSaiG20tyl KYOSENRONBORYISANHHNI T ST {RS G11S
aktivituz | GO ] fAYAREBRONIZEIDORTI N2 BEY 28 K2 OKIF NI 1 G ¢
2 1 OFNISNYN otiT Az 2SK2 LINSOK2R]1 U488 RSBl G§§63
senepod Odz2§ 1 | LIS NHetdfi|AlzHeidgiNy chagobywape A 320 N G+ 1S &
AYKAOAG2NI LINRf &t aa122B3/1IS LAGSA R O eAS] 21F0NBNEA NZS 6 A
ada2dz0A AaS2NONYA ySdINRLIAGOERKK?2  RACPRYY aBRBYDAFS
LISNE LIST GAQBYN 1t 01 2dz (LIRO SOy RBNRY BB OKA O B8 OK |
jeLINjSRYSGSY LINE RIfON aGdzRAS® YIEAT2NYARAY &
aYNNY'S |yl faASTUATOTE YA (J6AY1Eed

ESCHOLTZIN

A0

h 6 N 1i1 8/¢orec escholtzinu

940K2ft T Ay &aidSay$S 2112 (FEtAFT2NYARAY @eélli
GOAY3 P AOK2F GT Ay LIA&A20N (F1S 2 hvitbAMlyé AYyK
Ziz2K2G2 RAOV2Rdz 25 RAtSOAGH 2L GN¥y2aid LinjAa 28
YSGFo2t AT 20t yé LN} @S LnjSa fnterakcioEsohdizingykardiedd 1T RS
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Li2dzZl § @StYA YIfzdz O Ot Ry2dz yI R} @065 d AT
addzi@NEf OK2f AYySadSNI TS 2LINRGA adl yRFNRdz 3l I
zall2 6 Sy OAt f yBSREUMAGSE VEKSAYSNROE OK2NRo6&d 94ac
I YGAZ2EAREFGYN 1 GADBAGdzd

PLATYCERIN
9]
0 o
‘ 9
H

h 6 N 12 -8/orec platycerinu

tflF 080OSNRY 0 éf G§Saaz2oty Y I AYKAOAGYN
odzi @ NBf OK2f AYSAGSNITS I LINRPtet 2ftA3F2LISLIGARE

Syl eYAY gelatilca@8lz QSIKWME,AB YN | 1 GA GAGdzd &

41



S Lwh. 9b%, [ L{h/ I Lb h(-lurhanicn; (*gafuMih [ hL5 |

FUMARICIN

h 6 N 13 -8/¢orec fumaricinu

CdzYI NAOAY oéf (Saiz20ty yI AYKAOGASGYN F1UAD
I LINRPfef 2fA3F2LISLINARIT &Y S @S GOSOKILINNLI F
CdzYl NAOAYy @eéell1d2S 8] 1S yiA2ZEARIGYN F14GAGA

PARFUMIN

h 6 NI 14 S/orec parfuminu
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t I NFdzYAy LIA&20N 2112 &aStS1TGABYN AYKAOAGZ2N
[62]5+ €S LIA&206N NBfFIEISYS yI AT 2t208FyS Y&@ON Af
LISNF dzy R2 BRIOBS K22 GA N I & at  YNNYS LRTAGABYN Ay
12yO0OSY (NI ONOK LJA&20N ¢ 6AFL] 6 VY NIFISIAYI A OF § | 1Adye:
' YOA2ZERROEBSYINYI GSNBYE YN 1 GABAGdzd

43



7

B9ELISNRYSyiGttyN 6t af
8l.al G SNAt €

811t 2dzON@I yS LInNNadNRea$s

Yyl fe@0A01S OHBM YSNY ! . ¢ MHM

PfONI T @dz1 20t €+ 1Sz YNIAYGHS]

¢ nj S LIprézkumavky a mikrozkumavky IKA vortex Genius 3

¢nSLI 61F LINRP YAINRGAGNY¥r6YN RSaidA61@ LY! af{o
{LISTONRPTF202YSGNI LINE YAINROAGNI YN RSaGAG| @
BioTec

812t NI 020y N LIRYAO] @&

e 21 Y1 20S YA NBGAGKNE Y6 yRY RYS 460. ANSH | yeR (&
ldzi2 Yl GAO1S LMALISGe NAT yeOK 202S8SY4 6. NI yRO
+NOS 1yt f20S LA LBBEitE NATyeOK 202S8SY4 o

Zkumavky

Mikrozkumavky

813t 2 OIOKS YAt EAS

Av

t 21 dzR ySyN  dBOKYE2 LEM30AILS OKSYA !t f AAdrichet & T 1
Dimethylsulfoxid (DMSQ) F OKY SNJ x (b= p2

5A 42 Rkyselingdd i K2 OdzLINR A Yy RA K a@d F2ly 20Sdz8SREY I
Hematoxylin (HEMDS NI A FA1 20t y2 . A2t 23A01f {GFrAY [ 2YYA
HEPES {@-hydroxyethy}1-LJA LISNJ T Ay SGKI yadz F2y 20t 1eaStAay
1 9t 9{ &2Ryt &4f x ddZp:

Hydroxylamin hydrochlorid (HAY 2z p'z
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/] KE 2NAR YSiyeé o/ dz t0o x dd:

| KE2ZNAR &2Ryé obl/f0 X dpIp:

KyselinnfOKt 2 NB @2 RN8292 @t o1 / £ 0 X
YEASTEAYIl o h@d DBt So/Gll  x  dd
hOll y (CHEGEA®X dd:

t SYydF KRNI G &NNILBHOW Shdrd G SK2 o6/ dz{ h

814¢SaG20lysS ftt+071¢@

+0SOKye GSaidzolys ftid1e oefe Alz2fz20tye
Cl NXYI OSdzii V\ONB R®A |Putledid @ Jihoidi| aigokorydino @ t @ 1 2 YSNEBy
abyly zakoupeny od firmy Sigmtat RNA OK 6t NI KIoA 22 8& 7T+t P IOdo ff A
%98%. VSELISNAYSYVatAhyNdete LRdOAGe A&a20KAYy2fAy2
OFLRNFAY20SS Y2NFAYlIY20SsS LI GAYlIYy20S | &LANER

t NDYN (84020 y2dz &l HRINF R vz2 BB & ¢ 2 | & 2 dzEi
51 + a & da)Elbokapnin a (+)korydin bylizolodt y& 1 S & dOByrOKe KR b S
(Corydalis cavdPapaveracegdewy 0 8 . 2f RAY | A ae? a Nl R@Ep doladSey |
byl glaucit | (i Sirelev yreRinj XA A 2 Gy N| dz  (Lidedendrdn yidipifedss G S K 2
Magnoliaceae) [84] WS Ry lol t&3 t 2 A RS OV 6 S NAR & §tl (izdz8 N S Rz NI

Papaveraceae.

DNHzK 2 dz &1 dzLJAy2dz oeéfeée Ff1Ff2AReT IYRINEWNFIY 2
1 0SNE 0 &St LISNKOYSY (0 B)isiiodkuth WE &+ 6a6 2 |t 1Fft2ARZ
vyskytuje u2 & i f A y PapavetabeieS SirfoakutilylA | 2 f B gl dz0Sy e OK Kf NI
R dz{IC®rydalis caveRapaveraceade [83)]

¢nSGN &1dzLlAy2dz 68fé FE1Ft2ARBH LIDERAINGTZ &S
T+ &0 dzLIOGY I toreF 2 N A RA ¥ & dzZIRO$26chaft2nt Obad alkaloidy byly
Al2t20tye 18 adOSyedK yIRI1 SYyNOKEschsthalziaN |+ ]
californica,Papaveracegde[85] P2 & f S Ry N pldtycedinibyrizé®® ¥y I RT SYYNOK 6}
I 1 2 pleSk@rky(Argemrmoneplatycers, Papaveraces). [86]
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t 2aft SRy N 0SaG20y2dz aidzLJAy2dz oe&fe £
VSELISNAYSyYy (it tyN 6+ atiha iapo@y pl§ ol ic)Hihddtid 6 & o
aRNMXzKé Y 1t a{ gzadOn§iny SpitoBehzylistbAdy 2 f Ay 23S 1 Ff2ARe

zed dzOSy e OK yI RI SYYNOK 6(FumaripofficiaNehpageradeaded8g 1 I nja 1 S

46



8.2. Metody

8.2.1. t njN LINda&/IN Okt &N T (2 |
w2l G271 YSiylIliGdéeOK A2yi(G4& pvYa

Roztokd @ f  LInjA LINI @Sy NRT LJzOGSYNY LISHOVREER NI @ @l ¥]$
PG2RS® az2f S| dzd 2 BHO:RWBIAY®IA G / dzf h

¢SyiG2 NRIT G211 eoadentr&t26@SavDMEORSY y I

w21 21 YSiyeOK A2yi4& pYa

w21 21 0@eNR ILIgEAINDSEW 2/Rif/SEY NBIT G21dz nZma |/t |
hmotnost CuCl: 98,99 g/mol.

w21 LJ2dz0G SR 2 LINR /[ dz si = & f RP TLINRAALINT 10/STy 2 @8 Y D
b/t yI wma NRIG21P nZma NRBIT G211 |/ tnnopdpfy LdAnfA L
desiAf 238hyS @2R

a2t S1dz 20t KyY2iyz2aid 1 /fY ocZnc 3IkY2fd az2f S]d
¢Syidi2 NI G271 oéf RtfS DMEORSY yI 12y OSyidNI OA

Roztok hydroxylamihydrochloridu100mM

w21 21 o0&f LinjA hykdxg@esiyi hyNBchldrida®EDSHCNR Sa G A f 2 O yS @
az2f S dzZ 23t BHHCHEIAFHGIMOI |

Roztok hydroxylamihydrochloridulOmM a 1mM

w21 G271 o0@&f LINALINI @SY VY I nSR Shygochlofidul®dan y NK2 N |

w2l 271 RkyaelingoylSi Ki22GdkLINE A VY RA & dzf F2y 23S pYa

w21 021 oef LInjA LINT @Sy  Mgdlinyddad (i1 Ky2 NOYAzL INRRA A4 y2 FRRAY 55dz
VRSaGAt 20 yS @2RS® az2fSldzZ 20t Kyz2idyz2ad ./{Y

Roztok hematoxylinu 5mM

w21 021 oef LInjA LIN @Sy  NE & {Jz0 (i SayNiYisriotdrSty @i 2 E &
KSYFG2E&ft AydzY onHzZHy 3JkY2fd ¢Syid2 NRIG21 28§
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~

¢SyiG2 NRITG2]1 o0ét Rt tS 15m3R3y HAIS RIS ¥EO NPT Nu2Q A
po dobu 90 minut.

w2l 21 GSada20rys t+41e@

w21 21 o@&f LinjALINI &Syt | NFSEREOK S Y NY | dbyikiebygsad Ny OS
MAYad 5}t f DkaneetracNPrhMijS RSE{d yI L2 O R2GlIyS 12yC
L2 G njSoe o

822. Y2YGNERt I LIk INIOBS W2 OK 211 A YSRA
Y2YGNREL TH1fFRYNOK NERIT (2adCds6SIRR CEBARN 2 yYRAJ v G N
aLINY Gy 2 & (iAS OlKnij |2 LONNRGESh 2V & N 12y GNRET NRT G214 &¢
YATNRGAGNI 6YyN RSatGAG1 @D

Postup] 2V i NRPf& T4+ 1t RYNOK NRIT G214 / dz

1) 52 2FYS] YA NPyohapipet2z @y FERS&{0 ABIPzE Nz 2 LI 7
2) 52 GSadiz2 dbyopagpger &t pr/8 1mM roztoku hydroxylaminu.
3) bt af $foyhdpiper Ot &8 «xf 1 I HpORA TeN® fortakbyldz Na 1
MSRSYNY pn xft T+H1f IR WKE NBT AAAIRNF S B TS &¢
AHt20mYAINROGAGNT 6y N RBE®EIA 60 .S Wl 6v@A S dzil dz YNOK
5) 52 G(GSaiz2dbyoNGKDA ¥$1 pYa NRBTG21dz ./ {®
6) t NfSR Gt aldyNY YloBaNet SaaR 8D Imy &3 v dzii dzo
7) aA 1 NB G A ( Nibya@)ll enddi spékiraiotometru abylal Y Sngjabsorbance
LINfA nyn YyYdylawRINIGSYS LI6&NEAINEG Skgl@0,5§0,55.

t 280dzLJ 12y aNRE& Tt 1€t RYNOK NRT (G214 / dz

1) 52 2FYS] YA] NByohapipcR&pMp RS& i A B1¥z&€ Nz 2 LI T
2) 52 (Sai2obyopafger gryB1xt mYa NRT (G21dz KERNRE
3) bt &af HPoyhspipe Gt ga xft 13 HpYaTeMNRrbziokbyl dzN & t

T NSRSYNY pn xft T4+ 1€ RypK2Z kNP Taid2L IS YASHE GySh (28
At 20BMYATNRGAONT 6y N RS &HA 60 S IMF 6vA S @zt dz YNO
5) Dotese @I ONOByloBIhjMdDin xf pYa NBTG21dz ./ {®
6) t NfSR Gt aldyNY Yoyt ISaaRr 8D Imy &3 v dzii dzo
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7) aA 1 NB G A (i Nibya@)ll enddi spékiradiofometru abylal Y Sngjabsorbance

LInjA yivgen w2 1 (b3 N @5 SIB LIjfbsdNhidnapoRkofod®,500,55.

823. YIf AN} OS YSiylieOK A2yi4a

1)

2)
3)

4)

5)

6)

7

8)

+fladyN LNRPOSRSYN SELSNRAYSyYy(ddz LINRONKIf 2
6h o NISJ,IIALINE || OR2dz 12y OSY (N} OA YSFyl GéedK
GNOKY N 2l Yy e 20al K2@I f @& A Y R Akyskliny2 NJ ol
OF GK2OdzLINPAYRAAdZE F2y20S0® { LI2RYN GnjA 2 Y]
Y2YUNREYN 2FYle yS2a0KK2M02YyR4d NRHIYIR] | 280
destilovanou vodu

52 @0OS OolonadipeSdt @k f  LJdzZF NHz 2 LI ¢ dy @

bt af SRl 82 GOSOK @&d A1 xtnjivia NRIT (21 dz K¢
hydrochloridu.

5+ thfo LInjhdRg n xt  NRT (i21dz YSFyl(deOKijaheRy (i 4 R
01Sa02 0 ONOK® 5 ByloBIhjXdpin xXy RNERATUVAN QKD v S @2 R
aAlNRGAGNbyay NORW aYimydzit dz yI GnSLI 60S®

52 LINDYN LRf20Aye dDylorHhjhddii | ¥id NNDYN] dznjRA 2
kyselinyo I (4 K2 OdzLINR A § R A ZRAXHAKSY 2 13Stph dnyheRp /8 | X §
RSaUAf 20l yS @2Re®

aAl NRGAGNI By 9t em@a Speldrdfdtometru a ihnedbyla T Y 8naj
Foa2NbFyOS LinjA byahy g 9dendLi28 apNDOYAYYIEI + OK o G 1
I lalévd | &rBinuty a 30 sekund

Zy I Y8njSy e ilaséstendzlit Ao NI 6y N 1 niA@] | @
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Jamky s
AYRA
{tSL
vzorky

WEYleé GdSa
WEYleé 12y
Jamky & Y RA |}

{tSLIS @I 2

hoNITB$POKSYl YAINRBGAGNI YN RSadGA61@ LA 1 FfA0NFOA

824. /] KSt I G4l OS YSipyfui e OK A2y G4 @

1)+t &Gy N LINRBOSRSYN SELISNAYSyildz LINRPONKLFf 2
(00 NI 165RdeLIN2 1 OR2dz 12y OSy iGN OA GSaiz2dlys
GNDOKY N 2l Yl e 20al K2@1I f & A Y R Akyskliny2 NJ o1
0F K2 OdzLINRPAYRA &dzf WA RSOSSN | {SITZR WS RHF 224t
g2Rdzd Y2YUNRBEYN 2FYleé yS2o6alK20lfte&e NRI (21
2) 52 @0S QlonadipsSgt w2n «xt LInjN §7(5088)53,K%). LIdzF Nz
3) bt at SyoyISihdptn xt NRIT (21dz 6Sad20ysS ttid1@& LI
0SaiG2dF ONOK® 5 ByloBJhjXdpin 1xXy (INRH {LNIZG S RE | &
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At 20R2 OOSOK rmep ¥Skt Lijp RkHA NpDMBOY dz / dz

5 aAl NBGAGNDbyday NORS avimydzd e yI GnSLI 60S o

6) 5t byfpR2 GOSOK mep ¥Skf LmX&! NPT 121 dz KERNRE®&T |
pHc @y | LI T ®p @ byloRR BOSO&prep VISIk t pimp Ra NBIT
hydroxylamin hydrochloridu.

7) aA 1 NB GA G Nbyay NORBYEAAAIdE Yy (GnSLI 6 0S o

8) 52 LINDYN LRf2gAye DylorHjhdhn 1 wido pIND yWR RIS dy
solikyselinyd I 1 K2 OdzLINP A Y RA & dzf F2y 2 OloLIGRRIR NIz S LI
vody.

9) aA ] NBGA G NI Wy 9t emRa Speldrdfdtometru a ihnedbyla T Y 8naj
Foa2NblFyOS LinjA byahy g PdendLi28 apNDYFAYYIEI + OK o G 1

1 lalévé | &rBinuty a 30 sekund).

Q QQ Q Q >
N N o N -
R | D 1 (qV]
> > ey} >
N «N N ) =z
> > > S >
— — — — ﬂq
N N o™ N pd
e e} e} e} w3
(— (— (G (— 5\
N N o Y o™
= = = = >

Jamky s

AYRA
{tSLI
vzorky

WrEYleée G(dSa
WEYlé 12y
Jamky d Y RA { ¢
{tSLIS G 2

hoNITESAKSYEF YAINRBOGAGNI 6 Wi S & @OK| & 200ij & @K E3daF NI
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Y2yS6yée 26alK 2FYley

Mnn x {(7.5.6HBN0L5)

pn xf NRITG21dz GSadz2drysS ttd1@& ySo2 NRI LR
pn xf NZBA20y20&dz / dz

pn xf NRIT G21dz |!

pn xf NRIG21dz ./{ ySo2 O2Re

825 / KStI Gl O0S YSufgie OK A2yié& @

1)

2)
3)

4)
5)
6)

7
8)

9)

+fladyN LINRPOSRSYN SELSNAYSyYy(ddz LINRONKIf 2
6hoNI7, BRS LINER 1 OR2dz 12y OSyiGNr OA GSadGz2aly
GNDOKY N 2k Yle 20al K2@lI f & A Y R AKyseliy2 NJ 61
Ol GK2OdzLINPAYRAAdZ F2y20S0® {LR2RYN RGOS 2lY
G2Rdzd Y2YUNRE YN 2 YqE2 FISLP afltkR1aa I &l INR 1 NiRRi]
52 @0OS OolonadipeSgt w2n xf LInjN 37508855, B). LIdzF NHz

51 bypR2 FOSOK mp Skt LmYX&t NRT (121 dz KERNRE&T |
pH6.8 a pH 7.5t njA LJ hyloR2 I GOSAPK b X¥SKf LInhnRfa NRBIT
hydroxylamin hydrochloridu.

bt af BypES GBOSOK mep ¥Stt Lijp Rk e\ 2NEDMS@A dz / dz

aA 1 NRGAGNbyay NORS aYimydzidz yI GnSLI 6 0S @

t 2bgolnjhckgn  xf NRIT G21dz (SadG20yS Mmekile L
1SaiG2dF ONOK® 5 ByloBJhj Xdpin 1xXy (INRH {LNEXG SR | &
aAl NBGAGNDbyday NORSE aYimybdzk e yI GnSLI 6 0SS

52 LINIDY N I L5 2 @AY & © byldNIF] idfpinR &I NB)IY®RR D dz RA & 2F
solikyselinyd I G K2 O dzLINR A Y FRRANDZIST 2Ly22 Gyddl fipledR@ s Y6

vody.

aAl NRGAGNI By 9t emRla Speldrdfdtometru a ihnedbyla T Y 8naj
F6a2NDblFyOS LInjA byehy ¥ 9 dendLi28 apNDYFAYWIEI + OK o (1

I lalévé | &rBinuty a 30 sekund).
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WEYleé 12y
Jamky & Y RA |}
{tSLIS @12

ho NII7-8QKSYlF YAINRBGAGNI 6y N RS&Gpdrpe LA OKSt Gl

Y2yS6yé 2o0alK 2FYley

Mnn x f{(7.5.8HBN0L5)

pn xf NRITG21dz 1!

pn xf NRRy#HWAdz / dz

pn xf NBIT (21dz NRIABAOMSRIfHG]1e ySo2
pn xf NRITG21dz ./{ ySo62 O2Re

826./ KStI Gl OS YSiiDWMB@ é OK A2y i& @

1) +flFadyN LNROSRSYN SELISNAYSyldz LINRPONKIF 2
6hoNI8), SRS LINEP 1l OR2dz 12y OSyiGNF OA G(SaiGz2aly
GNDOKY N 2k yYle 20al K2@lI f & A YV R Akyskliny2 NJ 6|
0F 0K2OdzLINPAYRAAdZ F2y20S0® {LR2RYN RGOS 2lY
G2Rdzd Y2YUNRE YN 2 YqE2 FISRP afltKR]a X &l INR 1 Nzl
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2) Bylonappet2 @t w2n xf NRBIT G21dz 6Sa02 0 yrMSO Holi | & LJr
GSai20F ONOK 21 YS{bploradpet2@ivioan 112ty (NERIf LyZNd@XKi S|

3) bt atf ByRES OOSOK mep ¥Skt Lihjp RkAA NpODMBOH dz / dz

4 aA 1 NRUGAGNbyay NORS avimydzie yIF (GnSLI 60Sd

5) t 2 by®LInjhdpin xf wmYa NRIT (21dz KERNRE&fIl YAYy K&l

6) aA 1l NBGAGNDbyday NORS aYimydzitdz vy GnjSLI 60S®

7) 52 LINDYN LRt 2 JARBS 2iyiviggipetd @i y2 WINDyWa NRBT
RAA2RY Skyselkbn DA 1 K2 OdzLINRPAY RA &dzf F2y20SPd 52 F
bylonapipet2 @t y2 xf ©@2Re&®

8) aA | NBGA G NI Wy 9t emRa Speldrdfdtometru a ihnedbyla T Y 8naj
F0a2NblFyOS LinjA ebyahy g 9 dendLi28 apNDYFAYYOIzi + OK o G 1

1 lalévé | &rBinuty a 30 sekund).
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91. YFf AONIG6YN 1 nA@il

DNJ F 1A @t BgP byksesir@eth &2 Ry 20 y I YSnSyeOK |
(Tabulka2). P2 aSaGNR2Sy N TINGHPARYINS /& NLID&OXYS& # I (e OK
100k a 150k a 200k a 250k a 46 A Sa fF OSSP 8F 8 FNLI| GiNPFE OS &S
se] 2y OSY iGNl ON YSFyl GeOK A2yi4& &S 1 ded2dFftl A
jeGSRe tAYSINYS Tt+tgratt yI 12yOSyidNI OA YSEyl i
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aSIOKSEF GdZ2NON oAyl & FE1Ff2ARAAYRE B (320NEBy
hematoxylinemHEM)a disodnou sdkyselinyd I K2 OdzLINR ABCBR ddzf T2y 20S
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93. aSINBRdzZl d2NON ¢g6Ayle FEf1lf2ARA
aSWNBRdzl dzZ2NON ¢g6Ayl1e Ff1lf2ARAAYRAE (AKNBY
RAAa2RY 2kiselinyDfr Nl K2 OdzLINR A Y RA &aRIINIRR/M2|{2082 NO N/ {06 v |

GSai20hyiE&OK2a2dz 1T I ySa38 ywgrafufsbd 2 § BB BPNOKl dd T n &
LInjA NAT yeéeOK K2Ry 2MNRPAKNBRNLERZFHRGERBOREAWY | p Y

931. 'f{1lIf2ARe | LRNFAY20SK2 &Lz

pH 4.5 -0 min
—— pH4.5-5min
pH 5.5 -0 min
—— pH5.5-5min
pH 6.8 - 0 min
—— pH 6.8 -5 min
pH 7.5-0 min

100+

% redukované Cu?*
(@) ]
=

—— pH7.5-5min
0 e | [ : : , —=— DMSO - 5 min
DMSO  1:1000 1:100  1:10 14 1011 1001 DMSO - 0 min

pomeér koncentraci (aIkanid:Cu2+)

hoNIZBRISINB Rzl dzZ2NON §g6Ay 1 & 02f RAYNE ainjhS RN B5%E] €K N
a5min

—— pH4.5-5min
pH 4.5 - 0 min
—— pH5.5-5min
pH 5.5 -0 min
pH 6.8 - 0 min

100

—— pHB6.8-5min
pH 7.5 -0 min

% redukované Cu®*
(4)]
i

—— pH7.5-5min

DMSO 1:100 110 11 104 1004 —— DMSO-5min
pomér koncentraci (alkaloid:Cu®") DMSO - 0 min

hC)NJZﬁSﬂéﬁ\ISRdZIdZZNON Ggo6AYyle Aaz212NBRAYdz LInjA NA 1
min a 5 min
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—— pH4.5-5min

100- ?-EEA pH 4.5 - 0 min

—— pH 5.5-5min

pH 5.5-0 min
pH 6.8 - 0 min
—— pH 6.8 -5min
—— pH7.5-5min
—— pH7.5-0min
—=— DMSO - 5 min
DMSO - 0 min

% redukované Cu?*
()]
=

DMSO 1:1000 1:100 1:10 11 10:1 100:1
pomeér koncentraci (alkaloid:Cu2+)

h 6 NI 26-%1S NB R dz] dz2 N GNdzf go62A Y1 LY Adybda LJnjA NAT yé OK K:
6raSOK n YAY | p YAyY
—— pH4.5-5min
1004

=z pH 4.5 - 0 min

7« —— pH 5.5-5min
pH 5.5-0 min
pH 6.8 - 0 min

—— pH 6.8 -5min
pH 7.5-0min
—— pH7.5-5min
—=— DMSO - 5 min
DMSO - 0 min

% redukované Cu®*
()]
=

DMSO 1:100 1:10 151 10:1  100:1

pomeér koncentraci (alkaloid:Cu2+)

h 6 NI 27 %1S INB R dz] dz2 N QN2 NeSRMyy1d2 Ldnphd NAT yé OK K2 Ry 2
0 min a 5 min
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O min a 5min

932 ' f{Ff{2AR Y2NFAYlIYy20SK2 {8 Lz

h 6 N3 0&1S NB Rdz] dze AN y@ad A A& yaz LInjA NAT ye OK K2FE
61 & K n YAY |+ p YAy
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