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Abstract: This paper covers the screening of the secorplant products to find a cure against cancer which
were piled up during the years. In early stageshefe studies highly active antitumor glycoproteivere
obtained from native Arizona (USA) plants. Lateradler molecules were isolated showing antitumoivigtin
different test systems. Among these compounds #eggene lactones with an exo-methylene group & th
lactone ring, unsaturated diterpenoids and sorterfggnoids exhibited activityn vivo andin vitro test systems.

A few Colchicumalkaloids showed high activity against murine Iyropytic leukemia (P388). Activity also
established in some flavonoidal compounds. Todawralund the world research on Natural Productstils
going on.
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A plant Screening Program has started by NIH (USdtpe years ago to find a cure to cancer.
As a part of this program we have screened quitgnaber of desert plants. Among them, three plants
from different families have yielded proteinacesubstances. The aqueous extracts of the root® of th
plants demonstrated activity toward the Sarcomat&80system in mice. Screening of the fractions
was carried out by the Cancer Chemotherapy NatiBealice Center (CCNSC) [1].

The dried root material oGutierrezia sarothrag(Compositae) (3 kg) was extracted with
petroleum ether, than with water at room tempeeafdi. The aqueous fraction was washed with
benzene and chloroform, the aqueous fraction waphilized in a Repp Industries model 15
sublimator. From 3 kg dried roots 200 g of a resighas obtained, this was dissolved in water and
extracted with ether and chloroform until extinatidhe remaining aqueous part was lyophilized,
washed with EtOH, the powder dissolved in a 0.1Hdgphate buffer system of pH 8.04 and dialyzed
against distilled water. After a week of dialysés,precipitate occured in the dialysis tube, when
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centrifuged a precipitate (I) and solution (II) weseparated, both were lyophilized and tested again
Sarcoma 180 test system in mice (Table 1).

Table 1. Sarcoma 180 results of precipitate (I) and safufl in mice

Dose (mg/kg) % T/C
| 60 18
40 37
Il 90 37
50 28

®The criteria for activity is defined as being a %WTtest/control) value of less than 42 in a satisfey dose
response test (2).

These active fractions were further separated &ahed on Celite 565 (cellulose), Cellex-D
and Sephadex columns using 0.005 M phosphate rdfetion of pH 7, and a gradient of buffers has
passed from the column, thus six ninhydrin positreetions were obtained, one fraction showed T/C
of 22% at 50 mg/kg dose which was considered gdbds fraction upon hydrolysis and 2D paper
chromatography showed the presence of 30 amincs amd 3 sugar spots which were glucose,
glucuronic acid and acetyl glucoseamine.

The second plari¥lirabilis multiflora (Nyctaginaceae) has also yielded glycoproteinslf8]
crude aqueous extract demonstrated activity ag&astoma 180. After getting the final residue, the
purification was attempted including columns sudists of DEAE Sephadex A-50, CM Sephadex C-
50, G-50, G-100 and G-200. Fractions obtained fomumn separation were tested againstivo
tests using four different systems (Table 2).

From this plant, a protein and a glycoprotein weeparated after further cleaning and
lyophilization. The glycoprotein was hydrolyzed wis N HCI, the resulting solution was applied on
2D paper chromatography using phenol:water (3riLjhé first and BuOH:formic A.:water (7:1:3) in
the second dimention. Also a Beckman model 120Bnandcid analyser was used to find the
percentage of the amino acids as seen in Table 3.

Table 2. In vivotumor inhibition

Dose (mg/kg) % T/C
Lewis Lung Carcinoma 12 38
P-1798 Lymphosarcoma 12 22
8 55
5.3 72
3.5 53
Sarcoma 180 12 33
10 8
10 11
4.4 44
2.9 63
Walker Carcinosarcoma 256 (intramuscular) 45 39
12 58
8 79
5.3 73
3.5 69

®The criteria for activity is defined as being a %Ttest/control) value of less than 42 in a satisfey dose-
response test.
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Table 3. Preliminary amino acid analysis Mlirabilis multiflora proteins

Amino acids %
Lysine 5.74
Histidine 1.09
Arginine 4.32
Aspartic acid 12.49
Threonine 6.44
Serine 4,95
Glutamic acid 8.00
Proline 3.45
Glycine 6.10
Alanine 2.95
Half-cystine 6.54
Valine 5.24
Methionine 0.89
Isoleucine 6.91
Leucine 4.89
Tyrosine 6.54
Phenylalanine 4.62

A third plantCaesalpinia gilliesiialso showed potential antitumor activity [4]. Tdréed pods
(10 kg) were extracted with water at room tempegatiltered and lyophilized to obtain 760 g of a
residue, 100 g of this residue was treated as divechematic diagram (Scheme 1). This separation
procedure was also used in the other two plantselya®@. sarothraeand M. multiflora The
proteinaceous part @. gilliesii exhibited a T/C value of 3% at 33 mg/kg, anothaction 28% at 100
mg/kg. The UV, IR and amino acid data of the pretevere recorded.

The four fractions (I, I, Ill, IV) ofC. gilliesii were further separated on Sephadex columns.
Fractions | and 1l yielded two fractions, la andabwell as lla and IlIb. Paper electrophoresihie$é¢
six fractions were carried out, utilizing a barbitaffer solution pH 8.6, 0.05 ionic strenght, in a
Spinco model Beckman instrument, and after 14 teleftrophoresis using 2 ma. Current, the papers
were developed using periodic acid and Schiff reagdobilities of the six fractions sugar moieties,
UV maxima and nitrogen and ash contents were giwefiable 4. Amino acid analysis of four
fractions were shown in Table 5.

Table 4. Physical and chemical characteristics of six proteictions

Fractions Mobilities Sugars UV max (nm) N % Ash

cnf/sec.v. content %
la 1.07x10 Mannose, fructose 204, 208 12.8 1.5
Ib 6.4x10’ Mannose, rhamnose 204, 265 11.6 15
lla 2.2x10° Mannose, glucosamine 204, 280 5.7 3.9
Ib 1.2x10° Mannose, glucosamine 204, 280 6.2 0.0
1] 1.2x10° Mannose, glucosamine 204, 265 13.6 6.0
v 1.6x10° Mannose, rhamnose, 204, 240, 280 14.08 6.0

glucosamine
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The plant material extracted with
a)Water
b) MeOH or EtOH

v ’

Solution lyophilized Marc (Discarded)
a) Dissolved in water
b) Extracted with ether

v v

Aqueous Solution Ether (Discarded)
a)Dialyzed

b)Lyophilized

c)Extracted with 83%EtOH

’ ’

Remaining Powder EtOH (Discarded)
a) Dissolved in KO
b)95% EtOH added

v ’

Precipitate Aqueous EtOH (Discarded)
| H0O

Solutjon Insoluble part
Saturated with (N),SO, | 0.2 M NaCl added
Precipitate (1) Solution (I1) Solution (111) Precipitate (1V)

Scheme 1. Extraction procedure @. sarothrae, M. multiflora, C. gilleisii

A survey in the literature has shown a number dflipations concerning the relation between
malignant tumors and the increase of glycoprot@ncentration in the blood of test animals and
humans. There are, however, several varied opirasn® the cause of this increase, Seibert and co-
workers reported that the source of glycoproteias thhe breakdown of the products of tissue necrosis
[5]. There are several other suggestions on howgtheoproteins are found in the blood stream.
Macbeth et al. suggested the liver is the mostvactgent in the synthesis of these glycoproteihs [6
By using isotopic techniques they have shown thattumor system is capable of synthesizing and
subsequently liberating glycoproteins into the bleream. This work was performed on intact and
hepatectomized rats.

Other plants collected from the desert area ofdxrizwereAbies concolarits hexane extract
and especially alcohol soluble part showed actiapinst adenocarcinoma of the duodenum (7D1)
test system (Table 6) [7]. The plant known as wfiiteis an evergreen tree found in 900 - 3000 m
elevations of Central and South USA. Polymeric piencompounds were present in the brown
powder. Hydrolysis has yielded anthocyanidins, aaghbyanidinX) and delphinidinZ) (Figure. 1).
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Figure 1. Anthocyanidins
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Table 5. Preliminary amino acid analysis Ghesalpiniaproteins

% pm of Amino dgi

Amino Acids | Il 11 v
Aspatrtic acid 10.50 6.01 10.70 10.50
Threonine 6.04 7.66 5.81 5.08
Serine 6.66 13.00 5.88 6.01
Glutamic acid 16.20 7.18 13.60 15.80
Proline 5.02 3.32 4.90 4.95
Glycine 11.30 7.62 10.10 9.73
Alanine 8.89 13.30 10.90 8.90
Cystine 2.82 0.522 0.783 1.02
Valine 5.07 3.72 6.57 6.05
Methionine 1.04 0.572 1.52 1.27
Isoleucine 3.22 1.62 4.28 4.23
Leucine 6.02 3.53 7.75 7.87
Tyrosine 2.23 0.731 2.01 2.25
Phenylalanine 3.19 1.25 3.75 3.64
Lysine 3.99 2.41 3.21 3.57
Histidine 1.51 0.731 1.59 1.78
Arginine 6.24 1.51 5.95 6.73
Glucosamine - 1.50 0.644 0.454
Hydroxypyroline - 23.80 - -

®Estimated values

Table 6. In vivotumor inhibition ofAbies concolor

Dose (mg/kg) % T/C
n-Hexane extract 175 32
200 32
Brown powder (EtOH extract) 100 26
200 11

Plant Antitumor Research Program has continued dogesing about 100 Turkish plants
(Table 7) [8]. SinceMerendera caucasicavas found to be highly active plants, they werdhier
studied. The aqueous extract of the bulbusl ofaucasicavas found active up to 240% in 150 mg/kg
doses [9]. While the alkaloidal extract was alstvaceven in smaller doses, 22 mg/kg 222% and 14
mg/kg doses 190% active in 3PS, P388 (murine lyroptimleukemia)in vivo test system. Both parts
were separately studied. The proteinaceous part cheeed and separated on Sephadex G-200
column, the collected fractions were checked ona\236 and 280 nm. Two main fractions which
were separately analysed in an amino acid anatgsgive the polypeptide behavior (Table 8). The
alkaloidal part was also studied, and single aikislavere obtained [10].
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Table 7. In vivoandin vitro test results of some plants collected in Turkey

Plant names 9 KBIif vitro) In vivo
Symphytum orientale 9.3x10" 47 WM (-)
Paeonia decora 2.7x10 -
Clematis vitalba - 37 WM (+)
Genista tinctoria 9.3x10* 130 3LE (+)
Cystoceira barbata 9.3x10 154 3PS (++)
Ceramium rubrum - 147 3PS (++)
Verbascum lasianthum - 141 3PS (+)
Merendera caucasica 2.8x10" 170 3PS (+++)
210 3PS (+++)
Cynicus benedictus - 138 3PS (+)
Arbutus andrachne - 130 3PS (+)
Marsdenia erecta - 40 WM (+)
Ceratonia siliqua 2.7x10 -
Styrax officinale - 141 3PS (+)
Campanula ephesia - 120 3PS (-)
Genista lydia - 122 3PS (-)
Plantago major - 1333PS (+)
Taxus baccata - 136 3PS (+)
Pancratium maritimum - 125 3PS (-)
Papaver rhoeas - 126 3PS (-)
Typha angustifolia - 125 3PS (-)

Merendera atticum

175 3PS (++)
190 3PS (+++)
200 3PS (+++)

The criteria for activity the value over 130% ismered active

Table 8. Amino acids of polypeptides | and Il

Amino acids pmol/100 mg Polypeptide | Polypeptile | Free Amino Acids
Lysine 0.301 0.109 1.00
Histidine - - -
Ammonia 3.396 56.96 65.33
Arginine - 0.02 1.00
Aspartic Acid 0.434 65.85 4.00
Threonine 0.035 56.25 0.22
Serine - 0.03 5.00
Glutamic Acid 0.648 137.88 5.00
Proline 0.489 3.80 65.00
Glycine 0.352 34.98 -
Alanine - 26.92 21.00
Half Cystine - 2.55 -
Valine - - 23.00
Methionine - - -
Isoleucine - 3.92 6.00
Leucine - 4.04 13.00
Tyrosine - 0.53 1.00
Phenylalanine - 0.44 1.00

200

Single amino acids, such @ghreonine, and-lysine were found active against Ehrlich tumor
cells [11]. While the polypeptides were only modela active against 3PS system (400 mg/kg doses
169%). When the aqueous alcoholic extradtlefendera caucasicacidified with dilute sulphuric acid
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and extracted with chloroform a crude alkaloidaktonie was obtained, the mixture was testeditro
3PS test system which showed a high antitumorigc®22% in 22 mg/kg and 190% in14 mg/kg doses.
By column chromatographic and preparative TLC sajars of the alkaloidal mixture, colchicing (s
andy-lumicolchicine 8, 9) were isolated and their structures were deterth{Rr&@ure 2). Since they are
highly toxic compounds no further study was perfedm

MeO. Q
’ )J\
RN Me
MeO
OMe
(0]
OMe
Colchicing
(o]
MeO MeO )J\
.///////NH Me

MeO MeO

OMe Hine:

OMe OMe

S-Lumicolchicine 8) y-Lumicolchicine Q)

Figure 2. Merenderaalkaloids

Another planPaeonia decoravhich was collected from Hadimkoy (near Istanthd)s shown
activity against cell culture 9KB test system (20X [12]. The crude extract was also tested against
lymphoid leukemia L1210 (LE) test system, no atfiwas found. The analysis of the crude extract has
yielded a group of phenolic acids, such as proemtatic acid, gallic acid, p-hydroxybenzoic acid,
syringic acid, 3-methoxy-4-hydroxybenzoic acid gpldoroglucin. From the flowers anthocyanins,
cyanidin (), pelargonidin ), peonidin 4), malvidin &) and delphinidin-3-glucosideés) were obtained
(Figure 1).

Crataegus monogyn@osaceae) alcoholic extract showadvitro activity against 9KB test
system in (2.5x5.19 [13]. Ursolic and oleanolic acids, crataegoliédacaffeic acid, a group of fatty
compounds anfi-sitosterol were obtained.

Cytotoxic flavonoids were isolated frohetchloroform and ethyl acetate fractionsCataurea
urvillei [14]. The flavonoids were hispidulin (6-methoxyagrign) (L0), apigenin(11), cirsimaritin (6-
methoxyapigenin-7-methyl ether)12), genkwanin (apigenin-7-methyl etherl3], salvigenin (6-
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methoxyapigenin 7,4’-dimethyl etherd4), apigenin-[-D-glucoside 15), cirsiliol (6-methoxyluteolin-
7-methyl ether) 16), luteolin (L7) and nepetin (6-methoxyluteolinlg) (Figure 3). The crude extract
and hispidulin £0) (main flavonoid, 380 mg) were tested while otbempounds were between 5-15 mg
and not tested. The activity test was agalnstrain fibroblast in tissue culture. The crudevdiaoid
extract was found to be active and hispidulin wighllg active in 0.05 mg/mL doses.

OH
OR" oH
RO o RO o
R R
OH o} OH o
R=OMe; R'=R" =H HispidulirLQ) R=OMe; R'=Me Cirsiliol {6)
R=R'=R" =H Apigenidl) R=R'=H Luteolinl(r)
R=OMe; R'=Me; R"=H Cirsimaritinl@) R=OMe ; R'=H Nepetinlf)
R=H; R'=Me; R" =H GenkwaniiJ)
R=OMe; R'=R"=Me Salvigenii4)
R=H; R' =glu; R" =H Apigenin-7b-D-glucosis)

Figure 3. Centaureaflavonoids

Euphorbia cyparissidestex is known as irritant. Two new and severalMmdriterpenoids were
isolated [15]. The new compounds were glut-5-emer@thylbutyrate 19) and the other 3
hydroxycycloart-25-ene-24-hydroperoxid#?), other compounds are as shown in Figure 4. Thdecr
extract as well as the known compounds have shiowiitro cytotoxic potential with cultured P-388
(murine lymphocytic leukemia) and KB cells (Tab)e 9

R;=O-methylbutyl; R=H R;=OOH; R=H _
Glut-5-ene-a-methylbutyrate 19) 3b-Hydroxycycloart-25-ene-24-hydroperoxide2)
R;=OH; R,=H Glut-5-ene-a-ol (20) R;-R;=O 3-Hydroxycycloart-25-ene-24-on2g3)

R;-R,=0 Glut-5-ene-3-onéi)
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u/// , ///

24-Methylenecycloartano®q) Cycloartanol 25)

Figure 4. Euphorbia cyparissiasompounds

Table 9. Cytotoxicity of the isolated compounds (19-25jhe P-388 and KB systems.

EDsc (pg/mL)

Tested Compounds KB P-388
Glut-5-ene-3-methylbutyrate 19) >20 >5
Glut-5-ene-3-ol (20) >20 >5
Glut-5-ene-3-onel) >20 >5
35-hydroxycycloart-25-ene-24- 16.4 >5
hydroperoxide 22)

3B-hydroxycycloart-25-ene-24-ong3) 7.6 0.9
24-methylenecycloartano?4) >20 2.5
Cycloartanol 25) 8.9 11.1

Another speciek. nicaeensisubsp.glareosaboth PE and EtOH extracts as well as the
compounds (Figure 5) [16] were tested against P(B&8ine lymphocytic leukemia) test system, the
results are given in Table 10. Except the acetylvdtves, the compounds exhibited significant
activities.

[TTTII

‘o, //////

24-Methylenecycloartenyl acetat2o] Cycloart-24,25-oxi8g-ol (27)
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Figure 5. Euphorbia nicaeensisubsp glareosacompounds

Table 10. Cytotoxicity of the extracts and isolated compoufids E. nicaeensisubsp.glareosain
the P-388 test system

Tested Compounds EDs; (ug/mLY
PE Extract 0.2
EtOH Extract 1.0
24-MethylenecycloartanoR{) 2.5
24-Methylenecycloartenyl acetat2o] 5
Cycloart-24,25-oxido-B-ol (27) 1.3
Cycloart-25-ene-B-24-diol (28) 2.4
Euphol @9) 2.4
Euphol acetate3() 5
Scopoletin 81) 2.6
3,4-Seco-4(23),14-taraxeradien-3-oic add)( 3.8

®Pure compounds demonstratingdgBalue of< 4.0 pg/mL are considered active.
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SomeTanacetumspecies exhibited cytotoxic activities. Among th@m argenteumis an
endemic plant to Turkey which yielded a group obgaterpene lactones, one of them
germacranolide &-angeloyloxycostunolide 38) (Figure 6) [17] demonstrated general cytotoxic
activity against human breast cancer (BC1), HT, dmurtung cancer (LU1), human colon cancer
(COL-2), human epidermoidal carcinoma in mouth (KBurine lymphocytic leukemia (P-388), A-
431, hormon dependent human prostate cancer (LNZ&RY5-1 and U373 cells in cultures. &D
values 0.8, 0.9, 2.7, 1.9, 3.4, 0.6, 1.4, 1.7, L.@ug/mL were observed, respectively.

\\O

Q
S

\\\

O

8a-Angeloyloxycostunolide33)
Figure 6. Sesquiterpene lactone froranacetum argentum

Another species danacetum, T. praeteritusubsp praeteritumhas yielded ten sesquiterpene
lactones and a sesquiterpene [18]. The compounds-tlihydroxyisocostic acid methyl este34],
la-hydroxy-1-deoxoarglanine3$), douglanin 86), santamarin37), reynosin 88), 1-epitatridin B
(39), ludovicin A @40), armexin 41), armefolin @2), armexifolin @3), 3a-hydroxyreynosin 44),
tatridin A @5), and tamirin 46) were tested against human lung carcinoma cedl 81L.C,, and
colorectal cancer cell line COLO 320 (Figure 7)eTresults are given in Table 11, except arglanine
derivative they are considered to have activity.

(@)
la, 6a-Dihydroxyisocostic d:-Hydroxy-1-deoxoarglanine3b) Douglanin 36)
acid methyl ester3d)

OH

o

Santamarin37) Reynosidg] Epi-tatridin B (39)
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Figure 7. Sesquiterpenoids frofianacetunpraeteritumsubsp praeteritum

Table 11. Cytotoxic avtivity of the tested compounds (givenCs, values; uM)

Compounds GLC, COLO 320
la,6a-dihydroxyisocostic acid methyl ested4) 15.41+0.5 20.6+1.2
la-hydroxy-1-deoxoarglanine3b) 18.8£2.5 23.6+0.6
Douglanin 86) 7.8+0.3 8.1+0.3
Santamarin37) 8.1+0.2 7.4+0.4
Reynosin 88) 10.7+0.4 8.9140.3
1-Epi-tatridin B 39) 8.7+0.4 7.310.3
Ludovicin A (40) 7.6x0.7 11.0+1.3
Armexin (41) 8.710.4 11.3+0.7
Armefolin (42) 15.2+1.0 18.5+1.6
Armexifolin (43) 2.510.1 4.3+0.3
3a-Hydroxyreynosin 44) 16.0£0.4 18.2+2.6
Tatridin A (45) 4.7+0.5 5.1+0.3
Tamirin (46) 1.040.1 2.2+0.1
Cisplatirf 1.040.2 3.0+0.4
Standard

The diterpenoids obtained from the ext@icSalvia hypargeiawere @-hydroxysalvinolone
(47), 6a-hydroxytaxodone4g), ferruginol @9), saprorthoquinones), 11,12-dioxo-abieta-8,13-diene
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(51), taxodione %2), hypargenin A %3), hypargenin D%4) (Figure 8) [19]. These diterpenoids were
tested against a panel of human cancer cell Imgsan breast cancer (BC 1), human lung cancer (LU
2), human colon cancer (COL 2), human epidermaidaetinoma in mouth (KB), vinblastine-resistant
KB-VI, hormone-dependent human prostate cancer @®Cas well as P388 and ASK cells in culture
(Table 12). Taxodione 5@), previously shown to mediate antitumor activity the Walker
intramuscular carcinosarcoma 256 model, was thd auiive substance tested-Bydroxytaxodone
(48) and ferruginol 49) showed weak but selective activity against catancer cells (COL 2) and
human prostate cancer cells (LNCaP}y-Hydroxysalvinolone 47) and saprorthoquinone5@)
mediated generalized responses. Other compoundseitber not active or mediated weak responses
in one or two systems.

OH o) OH
HO
7 OH 7 OH kK
6a-Hydroxysalvinolone 47) 6-Hydroxytaxodone48) Ferruginel9)
o) o)

,

,,

7,

7
7, .,
2, s,
4 2,
/4

Saprorthoquinone() 11,12-Dioxo-abieta-8,13-diehé)( Taxodion&3)

OH OH

“, ”,
“, e
% %,
7 2

OH

Hypargewi (53) Hypargenin B4§

Figure 8. Diterpenoids fronBalvia hypargeia
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Table 12. Cytotoxic activity of the tested compounds andstamdard ellipticine

Tested Compounds BC1 LU1 COL2 KB KB-IVv  LNCaP P388
6a-Hydroxysalvinolone 47) 4.7 4.2 10.1 9.7 5.6 4.0 >5
60-Hydroxytaxodone48) >20 >20 9.0 >20 >20 12.9 >5
Ferruginol 49) >20 >20 9.7 >20 >20 >20 >5
Saprorthoquinone() 9.2 16.4 3.3 >20 9.1 >20 2.3
11,12-Dioxo-abieta-8,13-dien&l) >20 >20 >20 >20 >20 >20 >5
Taxodione $2) 1.2 5.1 0.7 34 4.1 0.7 0.3
Hypargenin A §3) >20 >20 >20 >20 >20 >20 >5
Hypargenin D %4) 12.6 >20 12.3 >20 >20 >20 >5

Ellipticine® 0.2 0.02 0.3 0.04 0.3 0.8 0.1

®Data are given as Epvalues inug/mL, BC1, human breast cancer; COL2, human cofocer; LU1, Human
lung cancer; KB, originally derived from human nglsaryngeal cancer; KB-VI, multidrug-resistant KB;
LNCaP, human prostate cancer; P388, mouse lympicdeykemia.

PEllipticine was used as a positive control.

A new steroidal compound, isolatednfr®. glutinosawas tested against P-388 and KB
systems, only marginal activity was found (Figuy¢2®].

"
HO 7oH

1-Ox0-Ta-hydroxysitosterol §5)

Figure 9. Steroidal compound fror8alvia glutinosa

In a recent study with the extractsabbut 15Salviaspecies collected from various parts of
Anatolia were tested against A2780 human ovariaceacell line (Table 13) [21]. Compounds-6
hydroxysalvinolone 47) and demethylcryptojapondb{) were found to be active against A2780 cell
line with 1G5, values of 3.9 and 1&y/mL (Figure 10).

OH

“,
//// ’/,//
%

OH

‘,
2
%,
&

OH
14-Deoxycoleon B8]

5,6-Didehydro-7-
hydroxytaxodone56)

Detitmylcryptojaponol §7)
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Figure 10. Further compounds fro@alvia hypargeia

Table 13. Cytotoxicity of someSalviaextracts against the A2780 human ovarian candiline®

Plant extract ICs0 (LG/mML)
S. amplexicaulitam. (rootEtOH) 21.0
S. aucherBenth. (root-EtOH) 39.6
S. bracteatdBanks and Sol. (rod&tOH) 38.2
S. candidissim&ahl (root-EtOH) 31.9
S. cassids. Samuelsson ex.Rech.f. (aerial p&t&H) 29.4
S. eriophoraBoiss and Kotschy ex. Boiss. (aerial p&tOH) NA
S. heldreichiandoiss. Ex Benth. (rod&tOH) 36.0
S. hypargei@isch and May (roo&cetone) 155
S. napifoliaJacq. (root-EtOH) 35.6
S. piliferaMont. and Auch. Ex Benth.(aerial paBE$OH) 33.3
S. recognitaFisch and Mey. (aerial parts-acetone) 29.7
S. staminedMont. and Auch. Ex Benth. (whole plakeOH) 36.2
S. syriaca.. (whole plantEtOH) 41.7
S. tomentosMill. (root-EtOH) 36.3
S. triloba.L. (whole plant-CHCI.) 17.2

®The tests were carried out as dose-dependent sisstigig from 5Qug/mL doses.

The dried and grounded plant materialsewexhausted by maceration in EtOH for their
ovarian cytotoxic activity. The most active planasis. hypargeia Taxodione %2) was the most
active compound against cancer in a number tegtrays\lso compounds such as 14-deoxycoleon U
(58) and its 14-hydroxylated derivative coleon Wi{®/droxysalvinolone47) were also found to be
highly active against several cancer lines, TaBlgites the results of the compounds against A2780
cell line.
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Table 14. Cytotoxicity of the isolated abietane diterpencaisl fatty acid mixture against the A 2780
cell lineé®

Tested Compounds ICsc (Lg/mL)
S. hypargeidfrac (125-211)] 13.4
5,6-Didehydro-7- hydroxytaxodon&@) 18.8
DemethylcryptojaponolS7) 3.9
14-Deoxycoleon U58) 1.2
Salvicanaric acid59) 15.0
Lupeol 60) 34.0
Lupeol 3-acetates(l) 9.0
Fatty acid mixture 0.6

*The test was carried out as dose-dependent asstipgtrom 5@g/mL doses

The cause of cancer is still unknown, howeverdghae a number of suggestions about its
occurence, among them cigarette smoking, air poliutadioactivity, viruses, family history coul@ b
mentioned. Scientists in many countries are tryiagl to find the cause of cancer. As more research
is done and more knowledge is collected abouttitdogy, the complexity of the problem appears.
Nevertheless the difficulty does not stop the s@enthey will work until the problem is solveds/a
group we humbly tried to add our effort to find aywfor the treatment of cancer. We have screened
the plants first in Arizona (USA), then in Istanifliurkey). We have wored with hundreds of plants
and obtained rather good results and published thenthey could be used by pharmaceutical
institutions.

We have isolated and described the prmsedf active glycoproteins, sesquiterpene
lactones, diterpenoids, flavonoids, alkaloids. V¥tallished the structures and described the
isolation techniques and biological test systems.
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