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DESCRIFILON OF THE RESEARCH CARRIED OUT. -

In the f(ollowing pages and according to the chronogram of
activities we describe the work that has been done in our
laboratory during the last 14 months. This report includes the
Previous findings on the extraction, purification,
characterization and quantitation of the alkaloids from Sangre
da bOrado as well as new findings on the extraction and
purification of the alkaloids present in the leaves of Croton
lechler:.

We Will also describe the previous as well as the new
giperiments on the possible carcinogenic and/or tumor promoter
activities of Sangre de Grado and its active principle.

During this reporting period one trip to the peruvian jungle
has been carried out in order to collect Sangre de Grado, and
the botanical report 1s being prepared by Dr. Ramon Ferreyra
from the Museum of Natural History. This trip, was to the
lauitos area where we were able to locate a privately owned
land that had trees of what appeered to be the species we are
working with and which will ailow as to do long term studies on
the same plants without having to worry about the plants been
tored down.

HLESUL IS AND DISCUSSION.

I. ISULOATION, FPURIFICATION, CHARAGCTERIZATION AND QUANTITATION
U THE ALKALOIDS FROM SANGRE DE GRADU AND FROM THE LEAVES UF
IHE Croton lechleri.

1. EXTRACTION, FURIFICATION AND CGURNTITATION OF THE ALEALUILID
FiROM SANGRE DE GRaDO.

Ltollectiocn of Sangre de Grado: A trip to the peruvian jungle
tor the collection of Sangre de Grado was organized in December
ot 1964, fhis trip was to Iquitos, where we have located a
privately owned land that has 41 treas which apparently belona
Lo the species we are working th. We were able to obtain the
botanical sample from seven of these trees and we also extrac-
ted Sangre de Brado at different times of the day from seven
different treas. In Table | we show that the amount of Sangre
de brado obtained varies from tree to tree but there 1s no
dikference between the different extraction times. For each of
this banare de brados we determined the allaloid content and
Found that the values oscilated between >.4 and 1.5 mas/ml. The
total yvield was found to be cons:derably higher in the sample
Laken from & to 7 a.m. I'he botanical samples are being analized
in order determine the species, which on the preliminary
InsSpection appeared to be Croton lechlera.

We are planing to make several trips to the same location this
vear and extract Sangre de Grado from the same triees as well as
from others 1in order to obtain i1nformation on the optimun
collection season.




I'he extraction procedure of the allkaloids from Sangre de Grado
15 practicaly the same one described i1n the first progress
report with a couple of slight modifications that are the
result of succesive tri1als 1n order to obtain the best
separation possible (Figure 1).

Ihis method of extraction and purification although tedious and
time consuming, 1s the one being used nNnowW since as we will
describe 1n the follpwing section al the other methods that we
have fried did not improve cur separation and purification
proceduras.

I'his extraction procedure yields an alkaloid mixture from which
twa different solids could be separated: A vellow cristaline
solid and a white amorphous solid, being the former the more
aburidant 1n the muture.

Thin layer chromatography on Silica gel &0 F-254 (Merch No.
2955%) of the two solids and the resin using as eluent
Dichloromethane: Methanol (35:1) gave the following results
CElgure 29

ihe resin gave three spobs with rfs of 0. &y 05300 and 0L 13
respectively and which fluoresced when exposed to long wave UV
ight (385 nm).

- Ihe yeliow crystals gave only one larae spot with an ri ot
L. 4895, which fluoresced when esposed tao short wave UV light

LUSE nm) and gave positive resction wnth the Dragendorf reagent

aCCording to FMunier and PMachenboeuf .

[he white amorphus solid gave several spots which fluoresced
when enposed to short wave UY lignht. Frum these spots the ones
wilh an rf of 0,439 and 0. 12 where 1ntense while the other
three with rts ot o..008, U.19 and 0.05 respectively where 1n
trace amounts. From all these spots only the one with an rf of
1. 4539 gave a positive reaction with the Dragendorf reagent
according to Munier and Machenboeuf .

S SEPARATION AND PURIFICATION USING DRY COLUMN AND MEDIUM
PRESSURE L IGQUTD CHROMATOGRAREY .

rying to seak better chromatographic means of separation, Dry
—olumn an Medium FPressure Liguid Chromatography were used
obtaining the results that we describe bellaw.

a. Ury column chiromatography
[he sysbam used was:
Stationary phase: Silica Woelm TSEC UV 254 111 activaty.

S
ULinension of the stationary pnase 43 4 2.5 cm.
Sample: 320 mg of crude alkaloid misture




Eluent:

1100 ml of CHz Cl=: MeOH (3:1) made acid with 10 ml
acetic acid.

160 ml of CHz Cls : MepH (5:2) made acid with 2 ml
aceti: acid.

180 m: of CHz Cl=
acetic acaid.

500 ml ot CHz Cl=z : MeOH (85:1%) made basic with & ml
NHLOH 28%

170 ml of CH= Cl=
NHLAOH 28%

200 ml of CHs Cls : MeOH (1:1) made basic with 2 ml
NHaOH 28%.

MeOH (1:1) made acid with 2 ml

MeUH (10:7) made basic with 22 ml

(0

The column was eluted increasing the polarity of the eluent
to favor separation. Ihe eluent at first was made acidic
wilh acetic acid sinse an ILE tims would favor separation.
Later on the eluent was made basic 1n order to help remove
alkalord substances from the stationary phase. If no basic
fraction 15 used, the alkaloid content tends to remain
impregnated on the stationary phase.

&2 fracions were collected, the volume of each of these
tractions opscilated between lu-60 ml. Each fractions was
then chromaltographed on siliza gel &0 F 254 thain laver
plates using dichloromethane: Methanol (3:1) made acid &as
eluant.

Ine results are shown 1n Fagure 3: the first S50 fractions
gave one spot with equal rf values of approximately 0,48,
this result 1ndicates poor separation and thus regards the
technique as tnefficient.

Medium Fressure Liquad Chromatodraphy

A medium pressure column was used with the following charac-
teristics:

Si1lica gel &0 as stationary phase.

The dimension of the stationary phase was 25 & 2 cm.

Ihe eluent used 1n this system was dichloromethane: rHethanol
{53100,

Ihe detector uzed was UY 254 nm lamp.

Sample: 4 mgr of the alkaloid mixture.

The graph shown in Figure 4 was obtained showing no separa-
tion.

The graph gives the times al which the substances are
eipelled and detected with the UV light of 254 nm. At &0
seconds one sinole peachk was obtained showing that every-
thing 15 exspelled with no separation. The column was run
for an additional 4 hours to make sure that nothing remained
in the column.

Reverse FFhase Chromatoqraphy

Reverse phase (-8 was attempted to seek for a system that
could be used on Medium Fressure Column with Reverse C-8
Stationary Fhase.
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Ihe ftollowing systems were used unsuccessfully.,

Methanol: Ha0 (4:8)

Methanol: HzD (B8:2)

Methanol pure

Methanol: CHsCN (7:3)

Methanol: CHsCN: Hz0 (5:3:2

Since 1n all cases the sample wouldn‘t run no attempt was
made to run a Medium Fressure Column with reverse cC-8
Stationary Fhase.

Characterization of the alkaloids from Sangre de Grado.

ihe 1nformation we have accumulated on tha vellow alkaloid
crystals obtained during the purification procedures of
Sanfre de Orado is 1n agreement with laspineg being the
1dentity of these crystals.

The ultravialet spectrum (Figure & A) of the hydrochloride
af the yvellow crystals is identical to the UV spectrum
tFigure SH) uf & reference sample provided by Dr. Norman .
Farnsworth from the College of Fharmacy, University of
Illinols.

fhe vellow alkaloid crystals showed an UV spectrum with
absorption maxima similar to the ones reported previously
gy O, Fersinos, K. Blomster, D. HElalke and H. Farnsworth

(. Fharmaceutical Sciences (1979) &8: 124-126) and Shamma
and FMoniot (Chem. Commun (1971), 1955).

The mass spectra performed by Dr. Bernhard Fauscher &at the
OrganicChemistry Institute of the University of Haidelberq
showed & molecular weight of 3589 which 135 1n anreement viith
the molecul ar weiaght reported for Taspine (Fersinos el al
U991 J% Fharm. Sci. &8: 24=-128) 0

AN NHR spectrum of the yellow alkaloid crvstale from Sanare
de brado snown in Figure 7 is 1in agreement with that of
Taspine reported 1n the literature (M. Shamma and J.L.Moniot
Chem. Commun (1971, 1065).

Ihe ultraviolet spectrum of the hydrochloride of the white
amorphus solid from Sangre de Grado (Figure &) was also
wdentical to the reference sample of Taspine-HCL provided by
Dr.Farnsworrth.

No NME spectrum of this white amorphus solid has been
pbtalned yvet because of 1ts law solubility in the necessary
valume faor the determination.

The NHiy Spectrometer used was a Eruber WR 80-FT.

Freparation of Taspine Hydrochloride. -

HCL gas was passed through a chloroform solution of Taspine
\vellow alkaloid crystal) until no further precipitation was
observed. The alkaloid hydrochloride was then removed by
filtration and washed with chloroform several times until a
White solid was obtained which was then dryed in vacuo at

7An ) [0

AN 1dentical procedure was folloed {for obtaining the
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hyvdrochloride of the white amorphus solid.

EXTRACTION AND FURIFICATION OF THE ALKALDIDS FROM THE LEAVES
OF THE Croton lechleri.

S0 kg of dryed leaves were grinded and extracted four times
with four liters of 937 ethanol. The ethanolic extracts were
then pooled together and reduced in vacuo at 40C. The solid
obtained was then resuspended in 4% tartaric acid and ex-
tracted with ethyl acetate. The tartaric acid phase contai-
ning the alkaloids was taken then to pH 9 using concentrated
amonium hydroxide and edtracted exhaustively with chloroform
until no further alkaloids could be eixtracted. The chloro-
form fractions sere then pooled together and reduced in
vacuo at 40C yielding 0.8 g of a greenish solid (Figure 8).
Thin layer chromatography of the chloroform extract on
s1lica gel HF 254 using as eluent Chloroform:Methanol (2:1)
resolved eleven spots (Figure 9 ). Three of these spots:
Spot A with an rf oy 0.63, spot B with an r{ of V.51, and
spot O with an rt of 0.29 gave a positive reaction to the
Dragenaorf reagent accordine Lo Munier an Machenboeuf.

ihe ertract was separated by preparative thin layer chroma-
toagraphy on s1lica ael HE 2854 using as eluent a mixture of
Chlorotorm:tlethanol (9: 1) from which we separated the zones
thalk corresponded Lo alkaloids A, B and C.

falbkaloid B was the most abundant and was the only one that
vie obtained 1n crvstaline form. This alkaloid was further
puritied on preparative si1lica gel HFE 284 thin layer chro-
mabography plates using as eluent the system Dichloro-
methane:flethanol (1:1). The purified alksaloid B was then
recrvstalized 1n 7574 ethanocl and S0 mg of white crystals
weres pbtalned.

The crvstaline compound obtaaned showed a single spot pousi-
tive to the Dragendorff reagent and with an rf of 0.51 on
silica gel HE 254 TLC using Chloroform:Methanol (Y:1) as
eluent. This compund had a melting point of ZOSC with
decomposition. The UV spectrum of the compound shown 1n
Figure 10 echibits & manimal absorption at 212 nm in
ethanol . Ihe Infrared Spectrum shown 1n Figure 11 reveals
the presence of the following groups: N-CHZ, N=-ll, aromatic
C=C, OU-LHZ, aromatic C-H and C-0-C. The NMR spectrum of the
alkaleid shown an Flgure L2 reveals the presence of one
Nemethyl group (singlet at # 2.449 ppm, 3 protons). two
methoky agroups (singlels at & 30758 ppm and & 3.893 ppm,
Z protons each), two aromatic protons (doublet at £56.28 ppm)
and s14 additional protons as evidenced by singlets at
L.sd4 ppm (2 protons), & 2.10% ppm (1 proton), & 7.544 ppm
| proton) respectively, and doublets at & &6.71 ppm (2 pro-
Lons) .

A sample of the alkaloild B will be send to the USA shortly
1 ordier to obtain the mass spectrum.
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I'I.CELL CULTURE STUDIES ON THE MECHANISM OF ACTION AND TOXICITY
OF TASFINE HC1.

Human foreskin fibroblasts were used in these studies and
they were obtained as follows: human foreskins were collec-
ted under sterile conditions and transported to our 1abora-
tory within two hours in Mimimal Essential Medium Eagles
Wwith Hanks salts (MEM-H) containing S% newborn calf serum,
2.5 ug/ml of fungizone and 50 ug/ml of gentamycin sulfate.
The tissue was weighed, minced and washed twice with phos-
phate buffered saline without Ca** and Mg** containing

U, 02% ethylene-diaminetetraacetic acid (MBS-EDTA). After the
last wash the tissue was i1ncubated for ZoO minutes at 37C 1n
FES=EDTA containing ©O.1% tripsin (T-EDTA, 1O ml per gram of
tissue), then allowed to sediment and the supernatant was
discarded. This tripsinization procedure was repeated once
more and then the tissue fragments were placed over the sur-
Face of several tissue culture flasks., a small dirop of gro-
wing medium was added to each piece ( MER-H containing 10%
fotal bovine serum, 10 mM Hepes and S0 ug/ml of gentamycin) ,
and then the flask was inverted and more medium was added to
prevent the pileces from drying. Once the fragments have
attached (about 146 hours) the bhottle was turned carefully so
A5 the medium now Sathed the frragments. Fibroblasts out-—
growing from the tissue fragments were later on collected.
fhese Fibroblast were then frozen in liquid nmitregen and
constitute our stock of cells for the experiments.

L. TOXICOLOGICAL STUDIES OF TASPINE-HC1 ON HUMAN FORESK IN
FIBROBLASTS.,

It was 1mportant for us to find first the maximum dose at
which we could use taspine-HCl in our fibroblast cultures.
For this purpose two experiments were performed:

The first one was carried out in order to mzasure the effect
cf taspine-HCl on recently trypsinized and plated cells,
since some of our experiments will make use of this tvpe of
design. 0Our findings are shown in Table <y and what we ob-
serve 1s that we should use concentrations bellow 290 ng/ml
of taspine-kCl, since at that and higher concentrations the
percaentage of dead cells increases dramatically.

The second experiment was carried out in order to measure
the effect of taspine-HCl on subcontluent cells. he result
of this edperiment 1s shown in Table 3, and what we observe
15 that concentrations of 200 ng/ml and lower could be used
salely since the percentage of dead celle was very low at
Lthese concentrations. Another interesting observation was
the 1ncrease 1n cell numbers with respect to the control

- Ehat we see at concentrations bellow 200 ng/ml at the &0 h.
measurements. We are in the process of repeating this expe-
riment an order to reconfirm the observation.

- R

~—




LIL.STUDIES ON THE MUTAGENIC, CARCINOGENIC AND TUMOR FROMOTER
FOTENTIALITIES OF SANGRE DE GRADO AND TASFINE-HCI .

L. STUDIES ON THE MUTAGENIC EFFECT OF SANGRE DE GRADD AND/OR
TASPINE-HC1 ON BACTERIA.

For this purpose we will use the method of Ames ( Ames B.N.,
MacCann J., Yamasaki E. Mutation Research 31:347-3464, 1975).
fh1s method utilizes several specially constructed mutants
of Salmonella typhymurium selected for their sensitivity
and specificity in being reverted from a histidine require-
ment back to prototrophy, by a wide variety of mutagens.

It 18 also interesting to point out that since since it is
known how the original mutations originated (frameshift mu-
tation, base substitutions,etc) the method provides the me-
chanmism by which the mutagen i1s causing the revertion.

The strains Lhat we used were: TA 102, TA 100, TA 98, TA 97,
and TA 1538, Strains TA 102 and TA 97 replaced strains

TR LS55 and TA 1SZ7 that were considered 1n the original
protocal.

Ih&e method we used 1s as follows: To 2ml of molten top
AQarr at 45 C, 0.1 ml of an overnight culture of the bacte-
rial tester sti-ain, 0.1 ml of the compound to be tested and
U. 1 ml of the $-9 mix when required (rat liver homogenate,
merosomsl fraction) were added, mixed rapidly and poured
on minimal glucose agar plates containing trace amounts of
Mistidine. The mixing, pouring and distribution took less
than 20 seconds, and the plates were left to harden for
seéveral minutes then i1nverted and cul tured at 37 C. Two

days lakter the colonies on the plates were counted.

The compounds tested were Sangre de Grado and taspine-HCIL.
Taspine-HCl was disolved in water and sterilized by filtra-
Lion throuah millipore membranes (0.45um) . Sanagre de Grado
Wwas sterilized by making first a SO% suspension in ethyl al-
cohol and from this stock we prepared the required concen-
trations by dilution in sterile water.

Ihe results of our eiperiments could be observed 1in Tables 4
ancd 5.

In Table 4, we show the results obtained when we tested dif-
ferent concentrations of both Sangre de Grado and taspine-
HEL with the tester strains in the absence of 5-%9 mix. These
concentrations,were found previously to be none toxic to the
tester strains except, for the two highest concentrations of
taspina~HCl on strain TA97. What we observe, 1s that San-
are de Grado was weakly mutagenic at concentrations of 0.22%
for tester strains TA97 and TALOZ2, as evidenced by a doub-
ling of the number of revertants with respect to the sponta-
NeEdbus reversion aobserved. Taspine-HC] was not mutagenic at
the concentrations tested.

In Table 5 we show the results obtaiped by testing different
cancentrations of Sangre de Grado and Taspine-HCl with the
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tester strains in the presence of S-9 mix. What we observe
1s that neither Sangre de Grado nor taspine-HCl were mutage-
nic for the tester strains under these conditions. A posi-
tive control was run with cyclophosphamide (1.24 mg/ml) and
as expected, there was a significant i1ncrease (from 38 to
S01) in the number of revertants with tester strain TAL100.

2. EFFECT OF TASFINE-HC1 ON THE FRERBUENCY OF SISTER CHROMATID
EXCHANGES.
Sister chromatide exchanges are easily visualized in
metaphase chromosomes are considered sensitive indicators
of chromosome damage and have been used as i1ndicators of
mutagenesis (Latt S5.A. (1973) Froc. Natl. Acad. Sci. USA
70395 =N Z09)
The cell line that we used {or this experiment was the
V79/AF4 obtained by Ford and Yerganian in 1958 and were
lung fibroblasts derived from & chinise hamster embryo
Cricetulus grisaus. This cell line has 22 chromosomes

and was cobtained from the Laboratorio de Mutagenesi e
Detferenzamento. Fisa, ltaly.

l.1l Evaluation of Citotoxicity of Taspine-HCl.

Hur fairst task was to determine the non-citotodic concen-
tration of laspine-HCl to be wtilized and for this we
used two criteria.
4. Celular destruction and/or detcachment of cells {from
the plates.
For this purpose 24 hours before the test 3 u 102 V79/
AF4 cells were 1npculated into &0 mm tissue cul ture
petri dishes and arown in Dulbecco’'s modified Eagle's
medium supplemented with S% fetal bovine serum and 0.5
mg/ml of gentamicin and i1ncubated 1n a humidified
atmosphere of 5% CO= and 259% air at 3I7C. 245 hours
later Taspine—HCl was added ta the medium at different
concentrations and plates were i1ncuabated for another
294 hours.
The results showed that concentrations of 1.74, .88
and Q.44 ug/ml of Taspine HCl were toxic for the cells,
while concentratins of 0.2&4 and 0,088 ug/ml of laspine
HCl were i1nocuouss faor the cells.

b. Simultaneous determination of the integrity of the cell
membrane and the activity ot intracelular estearases.-
This method 1s a modification and combination of the
methods of Rotman and Fapermaster (Froc. Natl. Acad,.Sci.
USA S5: 134-141, 1966) and Edidin (J. Immuncl 104: 130&4—
13700,

This technigue makes use of two dyes:

— The first one a non polar non fluorescing compound
fluorescein diacetate that could easily traverse
the cell membrane. Cnce inside the cell, inespecific
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estearases liberate the [luorescein which when exposed
to UV Light fluoresces with a green color.

= The second one 1s a polar fluorescent dye, etidium
bromide which upon excitation with UV light fluoresces
red. This dye could only enter the cells when the
membrane 1s damaged.
The concentration of Fluorescein diacetate and etidium
bromide used were 2 ugr/ml and 4 ugr/ml respectively.
When cells are treated with the two dyes and observed
under UV light 1n a fluorescent microscope, healthy
cells will show a bright green !luorescence, unhealthy
cells will show a light green fluorescence and damaged
and dead cells will show a red fluorescence.
his method was also used in order to evaluate the ci-
totoxi1c concentration of Taspine HCl and the results
were 1n agreement with the ones described above,that
15, concentrations of laspine HCl between 1.7&6 and
0.44 wa/ml were ciltotodic while concentration of
0,284 ug/ml and lower were not citotonic and will be
thie ones utilized in the experiments that follows.

1.2 Evaluation of the effect of Taspine Hi:l on Sister Chromatid
Enchange. -
bor this test, V79/AP4 cells that were yrowing exponential -
Ly were seeded on &0 mn tissue culture petri dishes (3xlo=
cells per plate) using Dulbecco’s modified Eagles's medium
supplemented with 5% fetal bovane serum and 0.5 ma/ml of
jentamicin and 1ncubated 1in a4 humicied atmosphere of S%
BRnFandil 997 alr at S706.
Twenty four hours later two sets of plates received Taspine
HET to a final concentration of 0.264 ug/ml and 0,088 wg/ml
respectively. [ third set of plates did not receive any
lTaspine HCl and remained as control. Simultaneously witn
the treatment the three sets of plates received S' Bromo -
deoiiuridine to & final concentration of 3 ua/ml of medium.
Flates where then 1ncubated for and additional 22 hours in
a humidified atmasphere of S% CU= 95% air at 370 (about
two replicative rounds).
Rt the end of the 22 hours of i1ncubation, Colcemid was
added to the plates to a final concentration of 0.05 ua/ml
and plates were incubated for and additional two hours.
After this last 1ncubation cells were fited 1n ethanol:
adcetic acid (3:1) and stained with the Fluorochrome plus
LDremsa technigue of Ferry and Wolff (Nature 251:154-158,
1974) and Latt (Proe. Natl. Acad. Sci. USA 70: 3395-3399,
ibris )i
The results are shown in Table &. What we observe is that
laspine HCl at non citotoxic concentrations increases the
treguency of sister chromatid eichanges.

2. GTUDIES ON THE CARCINOGENIC AND/OR TUMOR FROMOTER FOTENTIA-
LITIES OF SANGRE DE GRADOD AND TASFINE HCL.
Wi have just re-started our experiments on the carcinogenic
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and/or tumor promoter potentialities of Sangre de Grado

using the two stage mouse skin carcinogenesis system, since

the experiment we stacrted last June was ruined by two
unpredictable accidents. For this esperiment :
Female Sencer mice of & months of age were shaved with
swarcal clippers 4 days before treatment and those 1n
the resting phase of the hair zycle were used. Mice are
housed 10 per cage and foond and water are available ad
libitum. There are 70 animals per each experimental
aQroup.
- The cwrcinogenlic compound used 15 7-12
antracene (DHBA)Y . The carcinogenic single dose 15 100
mol s and the 1nitirator single dose 15 10 n moles.
- The bknown tum-

o

wan Loug otn 0ol ol of acetone.

The groups we have already started are as ol lows:

Group 1: Lo nomoles of LRSS 1n w.1l ml acetone

Croup ot 1o o moles of IMA an 0.1 ml acetone

Group  Z: 2 ug of Fw an 0.l ml of acetone twice weekly.

Group <= 0.1 ml acetone twoce weekly

Lroup e U.l o ml oof SO aguous suspension of Sangre de Grado
twice weelb v,

Grouwp oz .2 mg oof Taspine-liCl btwice weellv.

Lr oup Tt o n moles of DRbw oan Gl ml acetone first weel

2w TS 1 vl oml of acetone twice weehly
theroat ter .

-~
.

Group
O, 1 ml T, ATUOWLS Iuspenslion ot LanqQre de
twice wowl s thereat ter.,

Oroup 72

weebly bthoaerealiter.,

Dimethylbenz (&)

- promoter compound used was 12-0-Tetra-
docanoyl phorbol 12-acetate (TR and the concentration

O o omol e of Dty an Ol ol acetone frrst weelk
.

tO o omoles of DRILA 1n o.l inl acetone first week
DL g et Tasprre oMU 1n 001 ml of water twice
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TABLE |

EXTRACTION OF SANGRE DE GRADOD FROM DIFFERENT TREES FROM 1GQUITOS

TREE I'IME OF VOLUME OF Y1ELD TOTAL YILELD
M. EATRACT LON EXTRACTION ma/ml ma
g b-7/ am 29 ml S 98.6
1 /=g aim 20 ml 180 40.5
11 g-9 =) 22 ml 1.6 Si=2
2 =10  am 135 ml SO 59,0
4 Lo=11 am 220 m1 2,0 44,0
1EY A e M 25 ml iy 12,6
PRI P m 17 ml 20 29,0

To O mls of each of the samples were added S ml of water, the
mixture wWwas then alkalimized to pH § with amomium hydroxide
and extracted axhaustively with chloroform. Each chloroform
extract was concentrated i1n a rotavapor then dryed and the
weilant ol the resulting alkaloid was measured 1n an analytical
balance.

The collection dates were 12/19/84 and 12/20/04.
Ihe diameter of the trees were Z0 + 5 ocm.

R
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TABLE 2

EFFECT OF TASFINE-HC] ONM THE FROLIFERATION OF RECENTLY FLATED
FORESKIN FIBROBLASTS.

Taspine—HiC] 11 hours 42 hours
ng/ml No.Cells % Dead No.Cells % Dead
2000 S8, 500 54 &0, 000 100
1500 91,500 44 79,500 76
Lot 51,500 25 G6 000 &4

5010 1G22, 000 22 115,000 39
250 125,700 17 130,000 15
150 124,700 g 150,000 1L
100 128,200 g 151,000 12
20 123,000 g 156, 000 12
25 P26 700 Lo 144,000 Lo

0 128,000 10 168,000 16

10= Foreskin fibroblasts were inoculated to 25 mm tissue culture
dishes containing MEM-H + 10% fetal bovine serum, 1OmM Hepes, S0
ug/ml gentamycin, and the concentration of taspine-HCl to be tested.
he dishes were incubated at 37 C in a humidified atmosphere of S%
CO= and 95% air. At 11 hours and at 42 hours sets of plates were
collected by tripsinization and counted.

We report here the Ltotal nunber of cells per plate as well as the
percentage of dead cells calculated by the trypan blue exclusion
methocd.
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TABLE &,

EFFECT OF TASFINE-HC1L ON THE FROLIFERATION OF bﬂhﬁﬂNFLUEN] CULTURES
OF HUMAN FORESKIN FIEROBALSTS.

laspine-HCI . . 160" Hours 88 Hours

ng/ml No.CeN'ls % Dead No.Cells % Dead
2000 S5, 000 L0 L1, 000 100
200 313,000 7 245,000 13

20 287,000 ) 334,000 7

2 254, 000 ] 227,000 i/

0.2 246, 000 (3] 242,000 1e2

0 214,000 & 2,000 7

102 Foreshkin fibroblasts were 1noculated to 35 mm tissue cul ture
dishes containing MEM-H + 10% tetal bovine serum, lOmPM Hepes, S0
ug/ml gentamycin. The dishes were i1ncubated at &7 C 1n a humidified
atmosphere ot 74 Lz and 95% air. At 18 hours the diiferent
concentrations of taspine-HCl were added to sets of them. At &0
hours and at B8H hours, sets ol plates werre collected by tripsini-
zation and counted in an hemocytometer.

We report here the total number of cells per plate as well as the
percentage of dead cells calculated by the trypan blue exclusion

method.

The number of cells at 18 hours was 115,000 ( 7% of dsad cells).
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EFFECT OF TASPINE HC1 ON THE FREQUENCY OF SISTER CHROMATID EXCHANGE

Treatment SCE/Methaphase
Control Aoged w iglEE
Taspine HCI BSG RS 5

0,088 ug/ml

laspine HC1 L1754 CURE R 2 W H 2
0,244 ug/ml

SCE = Sister chromatid elchange.

s 1O0= V79/8F4 cells were inoculated Into o0mm tissue cul ture dishes
in Bulbecco’'s modiftied Eagles medium suplemented with 5% fatal bovine
serum and 0.5 mg/ml of gentamicin and incubated 1n a humidified
atmasphere of 5% C02,95% air at 37C for 24 hours. Ihen different
concentrations of taspine HEZ1 or medium were added to the
corresponding plates simul tanecusly with S BromodeoXiuridine at a
final concentration of 3 ug/ml of medium. 22 hours later colcemid to
a8 final concentration of 0.05 LUg/ml of medium was added to the plates
aNd 1ncubated for 2 hours. Then cells were fixed and stained.

Ihese data 1s the result of two separate experiments and a total of 57
metaphases were read in each of the treatment groups.

Si1gnificance of the differences were calculated according to the
studant=t test. The difference between the control and the taspine
HCl &t 0,088 ug/ml group (p<0.058) and between the control and the
Laspine HC1 at 0,264 ug/ml graup (p<d.0l) were significant.

e
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D = Fositive to Dragendor{ readent.

FIGURE 2.~ Thin layer chronatuagcaphy of the alkaloid and resin
obtained dur ing Lhe extractiron ot Sangre de bGrado.
TLC was pertormed on S1lica Gel o0 F254 using as
eluent o nxtwre ot dichlorometans:methanol (D1},
The resi1n spots fluoresced when enciled wibth long
waser UV Lrght of Joé nmoand «ll other spots with
short wave WY Tight of 2954 nm. The ris are shown

nent to cach spot,
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Tiulis 5.- Ultraviolet Spectra of the
hydrnchloride of the yellow
crysteals from Sangre de Gra
do /54) and of the referen
ce gample of Tucrine hydro-
chloride provided by Dr. --
Kormen R. Farnsworth (5 3)

scth gpectre were run in EZO.
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FIGURE 8.~ Extraction and purification procedure for the
leaves of the Croton lechleri.
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TLC was perfomed on silica gel 60 HF 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
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gent.
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