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Description of Research Carried out.-

In the following pagP5 and aoo.rding to thu original ohronogram of aoti

rities we describe the work that has been done in our laboratory during 

the last 4 months in relation to the isolation purification and characte 

rization of the alkaloids from Sangre do Grado. 

Be sides the work done on the chemirtry of Sangre de Grado, we have been 

getting ready the assay aystems for the touting of the biological aetivi 

ty and possible carcinogenic or tamor promoter activity of the alkaloid 

from Sangre do Grado vhioh we think will be fully oharacterized in the 

following two months. 

Results and DO.ocusision.

1. Isolation and Purification of the alkaloids from Sangre de Grade. 

1000 mls of the red sap Sangro do Grado entracted from Croton lechleri 

axe treated irith concentrated anmonium hidroxide bringing the pH to 

11 Meh resulting brownish-red vieocs mass is then exhlaustivcAy ex 

tracted with chloroform. The chloroform fractions are then pooled
 

together and reduced in vacuo at 40*C yielding 6.8693 gr of a beige
 

uolid.
 

This beige solid is boiled for 10 ninutes in 150 ml of methanol and
 

the insoluble fraction containing the alkaloids is removed through a
 

hot in vacuo filtration step. A dark orange resin remains with the
 

hot votanol. 

Further separation is accomplished as followsi The whitish solid 

tLat resulted from the pravious step is swirled in 250 mls of methanol 

at room tsmperaturo. This roeults in the settling down of a yellow 

solid to the bottom of the fiask and the removal of a white solid -

through decantv.tion of the vhite methanolic suspension. 
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This previous atop was repeated until the methanol decanted appeared 

clear. 

Finally the yellow solid is reorystalized in Methanol-Diohloromethane 

(41) thus yielding 2.5 gr. of high melting (Melts with decomposition 

above 300") yellow oristals. 

Ihe white solid obtained from reducing the methanolia suspension is 

reorystalized in pure methanol yielding 230 mg of white crystals with 

a high melting point (Melts with decomposition above 300*C). These 

white crystals turn yellowish with time. 



1000 ml. of sap 

I alkaline with conoentrated NH4OH 

brownish-red visoons mass 

I extraoted with CHC1 

chloroform extraotion
 

I reduce in vaouo at 40C 

6.8793 g of a beige solid 

i boiled in methanol and filtered 

insoluble whitish dark orange resin in methanol 
solid 

swirl at room
 
temperature me
thanol and decant 

yellow solid white methanolio suspension 

reorystalizeI reduoe in vacuo at 40*C 
in MeOHsCHCL 3 white solid 

4:1 4: reorystalize in MO 

2.5gof yellowI
crystals 230 g of white
 

orystals
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2. 	 Chroztografic Results. 

a. 	 Thin layer chromatography of the yellow and white solid on Silioa 

gel sheets (Kodak 13181 Silica gel with fluorescent indicator, No. 

6060) resolved one spot in each cane with an Rf value of 0.63 for 

the yellow solid and 0.58 for th white solid using as eluent Tolue 

nos Chloroformt Methanol (9:2t3). 

Both of those spots gave positive reaction to Dragendorff's reagent 

according to 1unier and Machenboouf.
 

b. Bidimensional Development on Kieuelgel HF254 (type 60) with eluent
 

CHCi 3s MOOR 5sl Also reveals only one spot for both the yellow 

and white solid. 

c. Thin layer Reverse Phase Shoot (C-18) gave no results with the follow 

ing eluents: 

MOORS H20 7s3 

MoOH H20 416 

Pure MOOR 

MOORS H20 8s2 

MOORS CH3CN 783 

MOOR: CH3CN: H20 513j2 

The results obtained in parts iL) and b) are given only to ascertain 

the 	purity of the products obtainedo However, it is necessary to 

seck a chromatographic system that will enable us to carry out the 

alkaloid soparation on chromatographio columns, since we regard 

that such a technique will render a more efficient, reliable and
 

reproducible method.
 

It is for this reason that further chromatographic systems are 

being carried out such as Reverse Phase C-18 thin layer chromato 

graphy sheets, which up to this time positive results have not been 

obtained.
 
/-, 
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Ultraviolet (Figures la, 1 b) and Infrared (Figures 2a, 2b) Spectra of 

the yellow and white solids obtained in the previous steps ehow great 

similarity between both compounds. We still need more information from
 

an RM) =d MS Spectra in order to elucidate structure.
 

We have not boon able to obtain an NMR Spectra of our compounds because
 

the two NMR spectromoters available are being repaired.
 

We have sent samples to the University of Heidelberg in order to obtain
 

the KS Spectra since there is no MS Spectrometer in our country. 

In
 



FIGURE I& 	 Ultraviolet spectra& of the yellow
 

crystals purified from Sangre do 

Grado,the solvent waa chloroform. 

FIGURE lb 	 Ultraviolet spectrum of the white 

crystals purified from Sangre do 

Grado. The 	solvent wab chloroform.
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FIGURE 2 a. 	 Infrared spectrum of the yellow crystals
 

purified from Sangre de Grado in KBr.
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FIGURE 2b. 	 Infrnred spectrum of white crystals 

puified from Sangre de Grado in KBr. 
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TIlRD PROC uEU~.3 REFOR-
PRCJCT No. 9;-6-15t42' 
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111tLIllI'[rLJ lld iiO I L i 

PER IOD COVERED: 	 SEFTENDLER 1st I 7132. THR-lOU0H 

DLCEINVER -31st 1904. 



- ION O)F-THE~ RESEARCH 

In-~~
th~olwngpb'n 
 acrigto the chronogram of 
iiiw:: desce the work tha ha5b'en done in our 
naboratorydUrin thelast 16 months. Thi s report includes the 

Sprevi sLings h xrction, purification, ' 
charatrzation an' wat.app of th halkaloids from SangreSde\rGrado as well-,as new'4indings on the extraction~ and 

n
We will aoe ibe the U asasteeltoevi i g
as theenew 
experimentson' the ossuibe carcinogenic and/or tumor promoter
activities-'of Sangre de Grado and its active princip~le.
During this~reporting period one trip to the peruiVian jungle

has been carried out in order to collect Sangre de Grado, andi
 
the botanical report' is being prepared by Dr. 
Ramon Ferreyra

from',the Museum NaItural' History. Thisof trip, was to the
Iquiitos area where we were able to locate a privately ownedV

land that had trollsof what zapprea.red to be the species we are
working with and which will allow as to do long term StUdier, on'the same plants without having to worry about the plants been 
tored down. 

RESULTS AND DISCUSSION.
 

1. ISOLOATION, PURIFICATION, CHARACTERIZATION AND QUANTITATlN
 
OF THE ALKALOIDS FOM.SANRE DE GRADO AND FROM 
 THE LEAVES OF 
[FIE Croton lechleri.
 

I1. EXTRACTION, PURIFICATiON AND QUANTITATION OF THE ALKAL0ID
 
_ FROM SANGRE DE GRADO. -


Collection of Sangre de Grado: 
A trip to the peruvian jungle

for the collection of Sangre de Grado was 
organized in December

of ,94. was to
This trip Iquitos, where we have located a
 
privately owned 
land that has 41 trees which apparently belong
 
to the species we are working 
"th. We were able to obtain t e
botanical sample from seven 
o- these trees and we also extrL
 
ted Sangre de Gradoat different times of the dayfrom seven
 
different trees. 
 In Table I we show that the,,amount of Sangre

de Grado obtained varies from tree 
to tree but there is no

difference between the different extraction times. 
 For each of
 
thisSangre de Grados we determined the 
 alkaloid content and 
Found that the values oscilated between 3.4 and 1.5 mg/ml. The . ptotal yield was found to be 
considerably higher 
in the sample

taken from 6 to 7 a.m. re botanical samples are being analized
 
in order determine the species, which 
on the preliminary
 
inspection appeared to be Croton lechleri.
 
We are planing tomake several trips to the same location this
 
year and extract Sangre de Grado from 
the same trees as well as
 
from 'others in order to obtain information onthe optimun-.

collection season. 
 .  . 

" -. -. 



-~--2 

-rhE e.tration proced-re of Ithealkaloids f rom San e de Gre
i aCt gpib one .in tef-irt pess

-D'orthwiath a-e:eanl Of slit : gamodifications th t are:,the
trials in,order to obtain ithe, best, 

. uepaatin possibl (Figure 1). 
This rmeethodof exitraction and although tedi andve4puriicaton o US 

time conSUMingee is the one being Used since
now as we will 
describe in h fllese g section alto 	 thatheother methods we 

This~ ext'racticn procedUre :yields an allaloid Mi.xtUre from which
 
two dif.erent..solids cCld be separated: 
 A yellow cristaline 

'solid and A white amorpho ne. being the 	 moresolid, former the 

abundant in the iXture. .
 
Thin layer chromatography on Silica gel 6() F-254 (Merck< 
 No. 
-i: 9) of the two solids and the resintUsing as el t.entDichlorom'ethane;Mlethainol :)gave the following results 

- The resin gave three ,.3n, 	 ,spots with rfs of.O 0.i' and 0.
 
respectively and 'which fluoresced when exposed 
 to 	long wave UV
light (3166 nni). 

Thenyelow crystals gave only one large spot with an rf of
0'.415,. which fluore~sced when exposed to-short wave UV light

(2.- nm)
54 and gave positive reaction with the Dragendorf reagent

according to Munier and MachenboeuF. . .
 

" 	-'The white amotEphuAS solid gave several spcOtsMwhich fluoresced 
when exposed to short wave UVligtht. From these spots the ones 
with an rM of ('.4F9'nd 0.12 where intense while the other 
thrtewith rFedof 0.20, 0.19and 0.05 respectively where in 
trace amountsin . From all these spots only the one with an rf of 

ac.47? dagave a positive reactionnb with the Dragendorf reagent 


2.SMArRATION AND FPURIFICATION USING DRY COLUMN A~ND tMEDIUM
 
PRESSURE LJIJ~ID CHROMA~TOGRAPHY.
 

Trying to see" better chromatographic means of separation, Dry
CoIlmn Lin Mlediu. Pressure Liquid Chromatography were Used

obtaining the resul(ts that we describe bellow. 

'

a' 	 Dry coIlumn chromatogr aphy 

r1he system used was. 

Stationary phase: Silica Woelm TSC UV 254 11l activity.
Di in'nsi on of the stat ionary phase 43 x 2.5 cm.

Sample: :.Z( mg o'f'crUde alkaloid miXture.
 

I 



'mnl of' CH= ,Ci2 _: 112011 i3: I made "ac id wi th 2l ml 

18.0 ".m f, fCH C~ M'eoH '(5:3), made acid with 2 Il 

I ofCHrC'eOHB D 	 (1 17 made ai with 2ml 

170'-ml of CH2 'Cl r~OH
1 (1C:) made basic with 2 ml: ~~ 
NH4OW 28%. ' 

to favor separation. The elUent at first was made acidic
with' acetic ci o&n: TL.IThi S WU11''d favor separation.

* 	Later~on the 'el~ient was made basic in order to help remove
'alkaloid 	 SUbstances from the stationary phase.,~ If no basic
 

fraction is Used, the alkaloid content 
tends' to remain
 
impregnated or) the stationary phase.
642 fracions were collected, the vlm f'aho hs
 
fractions~ oscilated between 10-60 ml. 
Each fractions was
 
then 'chromatographed on silizaael 
60 	F 254 thin layer

plates using dichioromethane: Meth~anol (1-:1) made acid a3
 
el oent.
 
TriO r-esults are shown in Figure 3: 
 the first 5()' factions 
qave one spot with equal rf-ValueS Of approximately 0).48.
This' result indicates poor s.eparation and thus regards the 

'~technique aS inefficient.'
 

b.Mdium Pressure Liquid Chromatography
medium preSSUre COlumn W.s Used with the following charac

teristics: 
Slica gel 6C0 as stationary phase.

Theimenio'of the stationary phase was 25 x,2 cm. 
Te elUent Used in this system was dichioromethane: Methanol
 

The detector us1ed was' UV 254 nm lamp.
 
Sample: 4 mgr of the :alkaloid mi>:tUre.
 
The graph shown 'in Figure 4 'was obtained showing no separa
tion.
 
The graph gives the, times at which the SUbstances are
 
ex.pelled and detected with the UV light of 254 nm. At 60
 
seconds one single peack 'was' obtained showing. that every
thing is expelled with no separation.. 'The colUmn was run

f or 'an~ additional 4 hours to make SUre that nothing remained,'
in the column. 

c. 	Reverse Fhase Chromatography
 
R-everse 	phase C-8 was attempted~to seek for a system that


COidbe Used on Iledi~m Pressure C~~m with Reverse C-0
 

Staioar 	 Phse
 



The ioll owing syst~ams-Here- UL-d' UnsULLcESs ful 	 4".L11 1" 

~ Methanol :CH:3CN:~ (5: 3:2)<' ,'
Sic ina 1cases the saMpILI WOLIldn 't run no attempt4made to run Meim 	

was 
a4 rsUre Column, with- reverse C-El 

Characterization of the alkaloids from Sangre de Grado.'4 

The information we. have, accumulated th 2 yel lowon alkaloid
crystals obtained during the purification procedures of
Sangre de Grade is in agreement with Taspine being the 
identity of these crystals. i
The Lultraviolet spectrum (Figure 5 A) of the hydrochloride
of. the yellow crystals is' identical to the UV spectrum:
(Figure 5B~) of a reference sample provided 'by Dr. Norm(ja n 
Farnsworth from the College of Pharmacy, University of

Illinois;. 4 

The yellow alkaloid crystals showed an UV Spectrum withA 
absorption max:ima similar to the ones Ireported previouslyby 6. Persinos, N%.Blomster, D. Mlake and N.. Farnsworth A
'(J. Pharmaceutical Sciences (1979) 68: 124-126)' and Shamma
and fioniot (Chem. Commun (1971) , 19)/-5).
The mass spectra performed by Dr. :Bernhard ,Tauscher at the 

' OrganicChemi stry. Institute Of thLu University of Heidelbergq
showed a molecular weight of 
369 which 	is 'in agreemient with

the molecular weight reported 
for Taspine (ffersinos et al 4
~L. '(1 109). J. Pharm. Sci . 68: 124-126) . '
 

' 

An~ MIIR Spectrum Of the yellow alkaloid crystals fromn' Sangre
de.Grado sn-own in Figure 7 is'in'agreement with that of
*Taspine' reported in the literature (M. 'Shamma 'and J.L.Moniot
Chem. COMMUn (1971, 1065).

The ultraviolet spectrum Of the hydrochloride of the 

' 

white

amorphus solid From Sangre de Grade (Figure 6) was also

identical 'to. the reference sample of Taspine--CL provided by

Dr.Farnsworth.
 
No MR spectrum Of this white amorphus 'solid has been
 
obtained yet 'because of its'IOW SOlUbilit .'in the necessary

VOILIMV for the determination.
 
The NMR Spectrometer used was a EBrUker -WP 3(:-FT.
 

4. Preparation of Taspine Hydrochloride.~

14:2.. 	 ICL gas was passed through -a chloroform Solution of Taspine
(yellow alkaloid crystal) until no further precipitation was 4 

observed.' The alkaloid' hydrochloride was then removed by'
filtration and washed with chloroform several tie ni
 
white 'solid was 'obtained which was then dryed in vaCUO at' 
70l C. '--2
 

Ani identical procedure was 
 folloed for obtaining the, ~ 4'4' 

'4Y' 



ho d r ochIo ~de of he whi te amorphUbi so d hd 

FND'EXrOTD, A PURIFICATpION OF THE IFKLo~~r Oi~ LEAVES}~ -HE 

k.'(~g leaves rindd:lof, dryed were 

th. fters 'ofws24i four,' '?5%' ethanol 'The eth-ianol i c 1e, re~~trac ts~ w;
t-~hen :pool ed together and redIUced'i n V~acluo "a 40C The' sol i'd A*'
obtained, as' then' !reSU'Spended'in 47,tartaric 'acids ex ,and 

t r a Cted ,Iwit vty-d h s(--o'1-
ng the aJAkaloids, was tak~en then to PH 9 :USing..ocnta

aoniUrn hiydro ide-and exrce lhk1t~ey-ihclrfr
Un~tillno- FUrther 
 laloids could' be~e-tr-cted.Thcor
 

for<-facto~ ,ere the pooled together and reduced iin'

YaCUO at 4(.C y ielding Q. 3 g of a green ish sol id.(Fi g~Ure~ 0)
Thin layer chromatography of the chloroformn extractK-on +
silica gel HF 254 us5ing ais elue~nt Chloroform:Methanol (9:1)
resolved eleven spots (FigUre 9 ).Three of these spots::
Spot A with an rf 61 0.67., spot B3with an rf of ().51, and 
spot C with an rf of ().29 gave a positive reaction tothe
 
Dragendorf. reagent according 
to liUnier an MachenbOeuf.
 
The extract was separated by preparative thin layer chroma
tography on silica 'gl- HIF 254 Using as el Lent a Mi Xt~lre of
Chloroiform:Methanol (9:1) from which we separated the zonesthatcor-esponded to alkaloids.- adC 
~lA I- .o id B3 was thm, most. abUndant and was the only one that

We obtained in crystaline form. -This ;Alkaloid was fUrther
pUrified on preparative silica gel IAF 254 thin layerchroj- M.ItOgraphy Plates Using as el~ient the system Dichloro
methane: Ilethanol (:. 11e puirified alkaloid D3 was then
recrystiAli zed in 75% ethanol and 30C mpg of white crystals 4 
were obtained. 

The :crystalife compou~nd obtained showed a single spot po~si
tive to the DrageridorfFsiIica gel reagent and with an rf of 0.51 onHF 254 TLC USi ng Chl orof orm:ehnl(:)a

liel uent. -This COMPu~nd had a melting point of '.'.'5C with 
decomposition. The Of. theUV, spectrum compouind shown in
Figure I0 e;.hibits_ a maximal absorption at 212 nm in
ethanol. The Infrared Spectrum shown in Figure 11 reveals 
the presence of the following gr-OUP: N-CH3, N-H, aromatic ~~ C=C, 0-CH71, aromatic C-H and C-U-C. The NMR spectrum Of the
alkalc.id shown in Figure 12 reveals the presence ofoneY
N-methyl"-group (singlet at if-.449 ppm, 3 protons).-two--.
methoxy groups (;i nglIeL. ,L r 3.758 ppm and 393-ppm:

protons each) , two aromatic protons (doublet at S6.28 ppm)
and six additional prutons as evidenced by -singletsat<

1.644 ppm A(2. protons) 103 'ppm (I proton),'' 7. 544 PP.MI proton) respectively, and doublets at 1C6.71 ppm (2 pro
tonls) 

- ,

A siimp~e of the alkaloid D will be send to the USO shortly
in order to obtain the mass spectrUM 

http:alkalc.id


II.CELL CULTURE STUDIES ON' THE HECHONISM OF ACTION~ AND TOXICIY~ 

~ > ~%Ik~n ors~in ~ 1 rci'1~t's-were Used. in these studi e5~ 'an 
they. Oerorobtc ined, s fol 1 ows; hUman ,Foresiins 'were-ted LUnder 'sterile coInd iti'ons a drnpre t Ur

4tory within two'hoUrS i n , Mimima :Essential ML-di~m 

collec 
abo 
als 

with Hanks sls'EMH 
Th.5-tissueOfwasteizeIa~ 

ntinn.57. 
,5bUg/ 1 of 

newborn, calf serLIM" 
.gentamycin SUI-Fate.-'

phate bu-ffee salied intceh adO~st- t aicwntin6g 

0. 2 % ethy enedimnetraaetic acid (FB-DT) fter~the 
FBS-EDTA containing ').I% tripsin (T-EDTA, 1lomil per- gram of <
tissute), then allowed to sediment and the sUpernatant was
discarded. This tripsinization proceddre was repeated~once~-'~ 
more and then the tissue fragments were placed over the SUrFac~e of several tissue CUlture flasks, a smal'l drop of gro
wing mediImi.was added to each piece ( M'EM-H containding '10/
fotal bovine serumI, 10 mM Hiepes and 50i ug/mI 'of gentmycin)
and. then the flask was, inverted and more mediuIm Was added'toprevent the pieces From drying. Once the fragmients have>'
attached (abOu~t 16 h6LIrS) the bottle was tUrned carefully so ~' ast~medium now bathed the 'ft gmnts. -Fibrob~lasts out-' 
growing from the tissue fragments-were later on collected. 
These Fibroblast were then froz-en in.liqL~id*nitrogen and
constitLute our stock of cells for the' experiments.4 

1. TOXICOLOGICAL STUDIES OF TASPINE.-HC1 ON HUMAN FORESK"IN 
FFIDRODLASTS. 

It was important-for US to find first the maXimum dose at*which wie could Use ta-,pine--HCl in our -Fibroblast cultures. 
- , For this-purpose twco experiments were performed: -- ''~ 

The First one-was carried out in order to measure the effectof taspine-HICl on recently trypsinized and plated cells~ 
---.since some- of 'our experiments will maeUEOf this5 type of 
-desi gn. Ou~r findings are shown in -Table 2,' and what we ob

serve is that we should LUse concentrations-bellow 250 ng/rnl ~. 
-- of taspine-1HCI, since at -that and higher' concentrations -the 

-percentage of dead'cells- increases dramatically. 

' 

The second experiment was carried oi~t in order to measure
the effect of taspine?-HC1 on SUbcon-flUent cells. The resLult 

-of this experiment is-shown in Table3,'and what we' observe 
N 

-' ' 

-

* 

' 

is that concentrations of 200 ng/ml 'and lower~ could be Used 
-safely since the -percentage of *dead .cell-- was very low "at 
,,-these concentrations. *Another interesting observation was 
the increase in cell numbers with respect to-the control 

- that we see 'at concentrations bellow -200 ng/ml at the 60 h.
measuremjents. We are in the process of' repeating this expe-
riment in order to reconfirm the observation." 

~ 
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WjES0 _ MTGN C c-CRIDEICND''UMORFOkDOTEF,~~'.A' ,POTENTIlALIrTIES, OF, SANGRE DE GRADO AND TOSPINE-HCI:.,uU~'"jTh
 

STUDIES tON THE:,MUTAGENIC EFFECT OF SANGRE DE GAD'NDD2TASP INE-HClI ON BACTER I A. , s, 

~For thiS Pr eIuso0ef1 mestmhsB. 
purpose; Wi 11 s h method o ms' msBN'PhMacCann J.? Yarnas'ki E. Mutation esearc l4 ~4 47L~~ 

cill cns__ t ~Mutants-f
of Salm 6'nelatyphyMiirit, selected for their e'siei'%i t 'y~
and tspecificlty in being r~everted 
'from a itdnerq~e

ment back to prototr&phy, by a widorvariety of Mutagen's.''<
It is also interesting to point 6Lit that since, since''it i~s .known how the or-ig~inal Mutat'ions or-iginated. (frarne'shift MUtation, bzse SUbstitUtions,etc) the method provides the me
chanism by which the mutagen is~CaUtSngteretin 

The? strains that We used Were: 'TA 102, TA' 100, TA 98, TA ?711,~and, TO 157-'. Strains TA 1o2 a'nd TA 97 replaced strains' 

protocol.' 
ihe method we used is as follows: 

'' 

To 2m1 of, molten topagrat 4 j C, 0). 1 inl of an overnight Culture of teacteo
rial tester strain, 0).1 ml of the Compound to be tested and

I lm of. the 6-9. mix when required (rat liver homogenate,
microsoril fraction) 'Wer-eademxdrplyndPrd 

on' minima~l g1LUCOSe agar plates contaigtrc amn sourethistidine.' The mixing, Pouring and distribution took leSs'
than 20C seconds;,: and the plates wer-e left to harden ,for

several MnnUteS then and atinverted Cultured 37 C. 'Two'
'days later the. colonies on the plates were counted.

Trhe compounds tested~we're Sangre do' Grado and taspine-HCI.
Taspine--HCl was disolved in wate~r and sterilizied by' fi'ltra
tjon thrOUgh milIlIi pore' membranes (QI.45U'M) . Sangre'de Grado
Was sterilized by making first a 50%. Suspension in'ethyl ,,' ~~al-
cohol and from this stock'we prepared'the required ,concen-"~V1
trations by dilution in sterile water. ''" .The results 

' 

Of our experiments Could be observed in Tables 4jand 5. 
' 

In Table 4, we show the results obtained' when we tested df
-forent concentrations of both Sangre de Grado arnd taspine'

'' ".HCI With the tester strains in 'the absence of S-9 mix. These ,'
concentrations,were found previously to' be'none toxic 
to,'the
tester, strains except,~ for the two highest concentr-ations 'of 
t'aspine-IACl on strain 'TA97.. What' we observe, 'is that San
gre de'.Grado 
was Weakly' Mdtagenic at'concentrations of 0.22%

for tester strains TA97 and TAIO)2, as evidenced by a dOUb-' 

'li ng of the number of 'rever~tants with respect to 'the spontanuoius reversion observed. Taspine-HCl was not mutagenic at'"

the concentrations tested.';
 

In TiAble' 5 we show the results obtained by testing different
concentrations of Sangre de Grado and Taspine- HCl with th e 



,''-~esterstrains'in thie prseiicoof
t-t at(etee pr-L v~~' 
i Wht e bev~ rnWha~ frba ~ ~ ~ ~ h$.pane~ s~ we1re n1.tage- '" 

in~nths Underaaathe 

501 ina the a abe'o evertantsawith, tet"st ra na~~o,,
ib 

est ra in TA100 

EFECTOF TASPINE-HIl2'.' ON THE FREQ~UENCY OF SISTER CHROMATIba
 
a aSister 
 chromatide exchanges 
 a easil Vi i edi 2'a 

metahe 'chromooe are~consiadereda seni itiVe indicators,~
~~aaa of chromosome daaead aebe Used as indicators ofa' 

aL a 
 utagenesis (Latt S.'A. (1973)" Proc. Natl. Acad. Sci. USA 

aa~
 

a70: a33'95 - .13,99) 
a aa
 

The cell line'that We Used for this exeietwas the ~ aa 

a V79/AP4 obtained byFord and Yerganian in 195j8 and, were aakaalung 
 fibroblasts derived from a chinise hamster embryo
CricetULI~S. griSeRUS.' This cell .line has 22 chromosomesand was obtained f'rom the Labo,-atorio de rNLktagenesi e
 
Doff erenz amento. P isa, Italy. 
 aaa 

LI' EvalUation of Citotoxicity of Taspine-HCl.a 

Ouis akwas to detErmine the non-citotoxic 'concen
tration of raspine-Hcl. to be Utialized and For this we
Used two criteria. 
a. Ceiltiar destruction and/or dettachnment of cells fromIthe plates.


For this purpose 24 be~fore test 101hours the 3x V)79/a 

AP4 cells were inoculatedpetri dishes' 6nd grown. in' into 6C) MM tissue 'cultureDulbecco's modified Eagle'smedium *SUpplemented'with 5. 'fetal bovine aerUM andmg/mi of gentamicln' and inCUbated in 
0.5 

a humidifiedatmosphere of 5/% COz and 95%a air at 37C. 24 aho~rs aa


later Taspine-FiCl was added to the medium di fferentat
concentrations and' plates'were inc'..ibated for another 
24 hours. ''~ 

The results showed' that concentrations of 1.76, 0.08
while.'.4 ukg/mi of. Taspine HCl were toxic. for theclswieconcentratins of 0.264 and 0t.008 Ltg/m1 of e es',n 

' HCl were inocuoUss 'for the cells,. 

b. Simutltaneouls determination the ofof integrity the cell 
membrane and the activity of intracelular estearases.-
This method is a'modification and combination of theImethods of Rotman an apermaster" (Proc. Natl. Acad.Sci.USA 55: ',714-141 , 1966) and Edidin (J. Immunol'104: 1306
'1970).''

Thi~s technique makes Use Of two dyes: 

-The first one a non polar non flukOrescing compound
fluorescein' diacetate 'that could easily traverse_
the cell membrane. Once inside the cell, inespecific
 

4 



b IU0FI e ion which wh en e? pOsed,
to UV IFcod~ i a, green color..Thet I~ lursa 

on~ p3l~rfj1~L escent dyeL
brmdewic pon e:cl-tion with UVIgh, ~f 1,-oresce

ed Ths dy col~d only' ,enter tI eIswhen-.tfie~ 
membraneeicoR danofFlorecerr iaetae . 

~bromide used. werIe, 2 gr/.ml. -,andcLlgr/m respecti vel1y. 
SWhen ,cels ar6:,treatd wih the two~dyeInd' qb 

. 

Uinder .UV7 ight .in en 
--A:-sf1Uorescert mi croscope elty1Iwill1 show- a brih greeet-1>
1 lgh genUOrescence, U~nheal thycells will show a'li'ht green fluloreshece, and damaged'~

and 'dead cell wYillLshow a red f ILuorscnce.
~This method was Also Used in order to eval~tate.,the i£-toto>xac concentration of Taspne HCl'ndthe reslt 
were in agreementi with the ones described abio'/ethat

is, concentrations of Taspine HIC1 between 1.76 and
 
Q.44 Qg/ml were citotoxic while concentration of

.264 Ltg/mrl and lower were not citotoxicand will b
the one's Utilized in the experiments that follows. 

I.-' Evaluation of the effect 'of :Taspine 1<- on Sister Chromatid '"' 

Ex.change.--

F7or- this test, V79/AP4 cells that were qrowing exponential
ly 	were seeded on 60.' mm tissue 

' 

clture petri dishes (.3,:10 "'"" cellIs per, plate) Usi ng"DU1becco's modi f ied' Eagl es 's mediuUM
SUpplemented with 5%. fetal bovine serum and 0.5 mg/ml 'of 
gentamiin an'inCLbated in a L~~e tmshr f5
 
COI! and 95.air'at.37C.
 
Twerity FOLtr hours later two sets of 
 plates received Taspine
HCl to .a Final concentration of 0.264 Ug/Mi and 0-.088 ug/ml
respectively. A third ofset plates did'not'receive any
Taspine HCl and remained as control. Simultaneously'W t,_'i
the treatment the three'.setsofE 'plates received 5'lro 

a hMd I i d tmsphere of 5%.C0= 95% air' at :37C' (about 

acetic acid (3 :1) and stained with the FlUorochrome plus
Giemsa technique Of 	Perry and Woilff (Nature 251:15~6-15,0 

1974
andLatt(Prc. NatI. Acad.. Sc i. USA 3395-3399
 

Tie reSLultG are iIn 6. W~hat weLshown Tabl e observe is that
Taspine HC1 at non citotoxic concentrations increases the ''~ 

frequency of 	si. ;ter chromati d exchanges. '~' A 

2. 	 STUDIES ON THE CARCINOGENIC AND/OR~ TUMOR PROMOTER~ POTENTIA 
LIlIES OF SA14GRE DE GRADO AND TASFINE HCL. 
We have ju(st re-started our experiments on the carcinogenic<y 

m' 	 



- 10 

and/or Ltumor promoter potentialities of Sangre de Grado 
using the two sLage mouse skin carcinogenesis system, since 
the e:periment wp stR,-ted_ lost June was ruined by two 
unpredictable accidents. For this enperiment : 
Female Seucar mice of 3 months of age were shaved with 
surgiical clippers 4 days before treatment and those in 
the resting phase of the hair cycle were used. Mice are 
housed 10 per cage and food and water are available ad 
libitum. There are 30 tnimals per each eaperimental
 
group.
 
- The carcino enriC compound used i 712 Dimethylbenz (W)

antracene (DrDA). The carcinogenic single dose is 100 n 
moles and the initiator sinqle dose is 10 n moles. 

-1 he known turn.-. - promoter compound used was 1 2-U--Tetra
dvcaroyL phorbo] 1 r-aretate (TPA) and the concentration 
was; W e i. ml Ut a cetone. 

The Qr 	 [Lip_- -J,. hr "V,_ de;' started are as fol lows: 

Group I: [) n molesI of DP1DA in U. 1 ml acetone 
Group 2: 10 n moles of IILI4 in U.1 ml acetone 
Group D 2 uq of FH inl 0.I ml of acetone twice weekly. 
5roup 4: .1 ml ac:etone twice weekIv 
Grou I: 	 0.1 ml of SO%' 6a:t(ICILS suspension of Sanqre de Grade 

twi ce wf*eysIv
Group 	 b: 0.2 mq of Taspirie--lILI Iwi ce weeklv. 

r cup 1U n mo Ie.s of bNIk 1i n ,. I mnl acetoneo -i rst week 
2 Uq IF,' ii -. I ml of acetone twice weeklyv 
tnerccw Cr 

Group 0t: 10 n aWp al hiw k in 0.1 ml acetone first week 
0.1 l ,.., 5u% nqouL uspensi on ot naricire do Grado 

twice; cc ' ; QherpAt ter. 
Group : 10 n . of )HII in o. 1 mlmIl i 	 acetone first week 

0. m 	 i Q!r. I ,InIL . . 1 ml water- J of twice 
weel t r p fc_t r. 
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MR4 "M4, n 44 4 

ExT OP,,, SANUREior DE4 GR D F.-iDFF IEN1 , - RO '4 4U 

R TIME OF~ "<" T44VOUN4'- E, OFYIL 101 YIL 
N. ... 4.~io R .4''cT O'X (rig444 ., . 4" *'W4"

4 

64 7,4-9'4..- 144 ,;4.4' .4.4.4ml 3. 948.6 P 

7-0. am C) m'41 1.5 ~ , L44444~ 5 40. 

am'4444 3~42 m4 1 1.6 
 51.
 

9-1('P .- )'> a , 13 ml~'' 39.' ~ C),44~4~~4 44 $~4 

4 4 


I C-4II a 4 2 m44 


* ' " '' " "4 '. ' 4 '' 4' ''' ' _ _ _ _ _ _ _4 

14~, 2.44444444~44 *44 41),~ C)
 

6''4 11 1 am4. 34, m 1 2.
2 2 


7'. .~4'.4& 24 -1 p.44 17 m' 1 . ) 4.C 

-- -- -- -- -- -- -~" -- 
7~- -4.~*44'.444-4-~4 '4 ------------

' 4 4~*44 44 ,' 4- -4 <'4" 

ETo5CmlOof eaho th samplesf'4Y~wer adde 5 l.owaer te
 

were'E'F12/9/8TReE TletinE OFte anIELDC)04 
Th~~~~~~~h re wr m e imtra- ~4'4 

44 



FO E KNR STA - .. , "f"A ,. 

9, 6, 5 4 . 

91,50 -00'' 

79 9 

500 

91,500_ 
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25 

22 

125,~~ 71 

9646 

11, c):),),39 

7(() 

2)sin5 CI' 12 6, 7or' I~Qho4t (-rs 

"' 

-------------- -------------- --------- ead 
Foesi firolat weei,.lte o3 mtiSeC~t

dihs"nani"kMH I I"O(.50')%ftlbvn54rU 6 , C)M HeeOQ 5 
Ug/jl7enamyin an th ocnrto ftsin-[C' o6 'etd 

he dishes3 wer 91,500te 46 79,5C.nah~dfe topeeo 
C0 )I, 9n5 i. A 10I)5r an,00 644'hLwsstf 

50'.'~~~~IC.)" were11jOfl.... ' 

col-lect~~~~~~d, by t isniai n a d 

We, epor her thtot l n~ber of c lls er p ate as th 
124naeofdaelsCl~ ae byr th trypn ble C--: C I U..:4o 

method."'*'~ 

4 
4~td 

4ll.a 

- .4.474,: 4..4. 4.' 
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'' 
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-epo.2t:he total c~ 7~eo4,f3 cel per plate 
perenag o8700dea cel aCjae ytetya 
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4'MI IMA:NIL EFF ECTr OF SANGRE DE GRIADO A~ND TASPINE-HCI ON' THE 'FESTER~
 
SSTRst)INS IN TrHE OBSENCE OF S-9 MIIX.
 

NUNEIER OF REVERTIANTS OF THE IESTER sTRFATN 

TA?7 TA98 TAI Clf TA1 0, TA 153 j 

SP E '-8C 5 120-260 u 15 -35.0 

27j ) --. 20131965 

o.I 6 I 
....... , ?? . . . 

.! ! 
: ,..,. : . = ,-i, . . A........ . . . . . . .-.. . . . . . . . . . . . . . .'' 4,'. . ,-.,

" . y i'': ' ' ; ? ! ! L - ,: : \' - , ~ ' : : , : , ? :7 ;i '!:, ' < , ; : :. :~ 

: Li>I! i; :'?,,.
Ipn~no~fn;ctI 'C EC; 'i ! i> ' rerio 
?l ! ! ; i ! ! i ' . i~:,! £7:!, ,' i < ; i ' < i g
 

f-)-Vil IUNS S E SpontaneOLUS reversion observed
 
SG Sangre de Grado
 

T-HICl laspine-HC1 

~ 4 For' the methodology see text. 
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TADLE 5 

Nd r,:GfIC EFFLC[ UF OANUIE DE GPADO AND IASF INE- ICI ON THE TESTER
 
SWI NK- IN fIC FFSESEN-LL OF- S--9 MIX. 

NUMEPL LF h'E'ERIATHS OF ilE 1ESFER STRAIN 

IA97d 
 I IE [9A 1(12TA.0 TA1538
 

P' E 90- 1 1-0-bo 
 120"-2U0 24-215-.5
 

Li 60 42 38 1 
 2
 

86 37 
 59,23 
 2,88 41 30
85 22 
.. 95 32 ND 29 ND
 

a, 34 71 
 30 15 

t 1 
I ffClx/ (I, 

, 1.J. 41 40Iu7 
 25 17 
91 38 44 31 22
 

-' '7B 
 7z -.11 .ND
 

..... 17
 

iL F 1',iAIIUNS: P E Spontane-Qoous reversion ::pected 
S F' 0 Spo torc'ous reversion observed 
:3 G : Sr-ur d o Indo
 
T-HC1 Tospin~e-ttC
 

ND Not dun-,,
 
For the methc,doloqv s5'. t,.:t.
 



i '7/ !'i ,i i 4 '!' 4, 4!,' "' ' " ' 4 ' 

Tasp H 444 ' 4 + :1. ' 4 

Con ro 
 7-22 + 1.06 : 
'0.26 - 4 4" 

Taspie HCI +11.40 

Stdn- e4.Tedfeec 
 ewe h oto and 
 the ta n'~
 

~ ~~~TFJ~FICI~ ~ ~ ru at' p(..5()08-g n ewe h oto n h 
tas in 11C1' at 0 2 4'4.SCE :-Si ster c hrom atid0 e. €hange.ro p (<,-.-l 

: iw r ini i a t 

xIJ'V9A4cells were inoculated into 6(.'mm tiSSUE? Culture di shes: 
in DUl becco's: modi fied: Eaglies med iutm suplIemented with 5%:. etal bovine
srmand 0 15 ra!!!!o. . gentamicin :and inc--batied in ia huLmidified
 
atmosphe re o .% C :, 5 i t 3 C f r -4 h 
u s h n di f r n
 

cerp n i g p a t e s SSi mu l t a n eo us y w t 5 ' r m d o i~ i i ne at a 

'i ; :and :i ncubated ,f'or: 2: hour~s . . The ce l wer.....fixe and: ained'. ' 

Ths aai h
m h wer rdn euto e w eaaeeprmnsand i toal f5 l
 
Sg i cn of'"' the 4 
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Sangre do Grado 

,orcentrated NFI4 0t 
to p1H 1 

Brownish Red Vicous Mass 

KLtractod wi th LH Cl, 

Chl oro r Fract ion
 

',cdu~d "in vacuo" at 40C
 

bxi Qe Sol id
 

\ 	Washc d with room temperature (20C) 
\ rimthanol a.;rnd fi I torad. 

Darl (ranqe Resin 
 Lhi te ol1d la ..aloid Nni ture) 

Etracted 

e-" t. DichI or omethanEi 

i I trate 

Heavier crystals in, , ' In cn 

E: with room temp

ILr-uspensi 


bottom of the flas./ 

1;1 

Whl te beige -i 1 d White amcrphii sol id 

Recrystal1:ved . Recrvstaiized
 
in Acetono , 
 in Methanol
 

V 	 V1 
Yellow crystals White amorphus solid
 

FIGURE I.-	 Extraction and I-ur ification Procedure 
of the Ailloid from Sanqre de Grado. 
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FRONT
 
............. 	 t . .~ ....... ,
...................... 


[) .485 

.360 

0.28 

0 . i s 	 (0 .1 

. . . ............... .. . .. . .. . .. . .
 
resin 
 yel Iow whi te 

crystal s amorphus 
sol id 

D = fositive to Dragendori reawert. 

FIGURE 2.-	 Thin layer chrOmat,.,cwaphv of the alkaloid and resin 
obtained tLLtI onr the e'.tractin of 5a.anqre du brpdo.
VLC was per'f ormed on Sljc.a G-'I bo -254 uSlq as 
eluerrt a nixtnre ci dichiorometann:muthanol .: ;. 
The res in s'pots fluoresced when ecited with long 
wav LI"V I of rm and al Iohf ciL, othur spots with 
shor : wave UV 1lqht of w54 n ml. he rf s are shown 
nea2 t t o rach spoL. 
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F It 0 N T 

00°00 0 00 

0 

!2 2024" 5. 5 

layer chromatography of representative
 

fractiona cluted from the dry column.
 

The system was Silica eel 60 F254 Merck and
 

the eluent was dichicromethr-eo: Methanol 

(O:1) miade acid with ,.cetic acid. 
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K7GU 5.-	 Ultraviolet Spectra of the 

hydrochloride of *he yellow 

crystals from: Sanr-re de Grp 

do (5A) and of the reforen 

ce sample of Ta, Fine hydro

chloride provided by Dr. --


Norman R. Farnsworth (5 3) 

Lcti. spectra wer :.un i: -.U2 0. 
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ADDRESS FREQUENCY 
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1001 588.356 
1030 581.978 
1041 579.559 
1067 573.8402059 
 349.055 


2182 325.600 

2274 308.365
2364 288. 569 


2400 280. 651 

2417 276-912 

244k1 271.633 

2686 217.747
2709 
 212-688 


2722 209.825 

27b5 202. 570 
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3022 
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3661 3.299 


3676 
 0.000 
3691  3.299 
3768 - 20.235 -
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3.854
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3.508 
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2.622 

2.532 
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-2--7 
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0.041 


0.000 


0.041 


0-252 


Iij
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1:J TEGAL 
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1521.760 


3490.560 
1014.912 
2171.536 
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13312.512 


346608
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1614 525 
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1458-704 

515.024 
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12786.720 
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428.768 


3651.792 


84.784 


99.056 


1:TEN S ITY 
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313. 165
 

39.328
 
- 2437.376 

44.400
32.272 


106. 032
 
95.040
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91.792
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78.992
 

-2450.288
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1651- 104
 

49.152
 

31.776
 

.
 

NI
 

FIGURE 7. NMR Spectrum of the Yellow crystals obtained during the purification procedure of Sangre de Grado. 
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Dried Leaves
 

Ethanol
 

V 
Ethanolic Extract 

:4% Tartaric acid
 
Ethyl acetate
 

------------------ V 
Aquous phase 

V 
NII 4 0H (pH 9) 

Ethyl acetate Chloroform
 

v 

Aquous phase 

V 

Chl oroform
 
Extract. 

FIGURE S.-	 Extraction and purification procedure for the 
leaves of the Croton lechleri. 
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C 

FIGUR 9. - Thi-n layer chrcxiitography of the chloroform 

extract fran the leaves of the Croton lech

leni. 

TLC was pt-rfomed ori silica gel 60 HIF 254 using as 

eluent a mixture of Chloroform: Methanol (9:1). 

Spots A, B and C with rfs of 0.63, 0.51 and 0.29 

respectively we-re positive to the Dragendorff rea

gent. 

Fluorescence at 254 n 

Fluorescence at 366 nn ---------------
Dragendorff positive .............. 
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