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OI:oSU.; I f" I 1 UN 01: r HE RESEARCH CAr,f.,: i ED OUT . -

In tho 10 11 0wlng p~ges and accordlnq to the chr-onogrilm of 
ae t I V I t \ us. we desc,.. i be the wor ~ that IhlS been done incur 
!OIoOri\tcry during the last 16 month s . This report includes the 
prevIOus findings on tho extraction , purification, 
ch,lr.:.cterl::at:ion and quanti latien of th e all:alolds from Sangre 
de Gril,do ol S well .:\5 new findlnqs on the e::trACllon and 
Pl.ll'" I (1 Col li e n of the ~ l l:ill D t ds p"'£.sent 1 n the '=) eaves of Cro tcn 
1 DC !l.!.£!:!.. . 
Wi:' ~II I I ,:\ I GO des c r 1 be the pr-EOV : ellS ;.5 I"mll as the now 
m :perlrnents on the possi bl~ c:arcinoqonlC and/or t umor promoter 
act i vit I es of Solng re de Grado a n d It s ~c tl ve prinCIple. 
Ol lrlnq th iS rep o rting p e riod on£! trip to the peruv Ian Jungle 
1] "'5 boen carr l od c.ut: I n order to co ll ect Sangre de Grado , an,:! 
tho botilf)l ca ! ropc.rt 15 tHHn g preparod b y Dr . Ramon Fer r eyra 
rrom Lho MlI SQlIm C.r Nilh,r,1 1 Hi s t o r y . 1""1 5 trip , ,·,as to the' 
l qLutos arCh' wh ore WrJ wer e able to loca t o .:; priVately o wned 
! ilnd U ,,,,t /l.ad ~re.!'5 0 / what ;-'PP~' ': ' l''od to be tho speCi e .. Io,a a r o 
WOI")lnq WIth and wh i ch wll! .. llt:)w ~l S to do l ong term s *::udie f', on 
thl:' S.!IIlI!:" p \Clnt s wltho l lt h av lnq t o wor-r 'y ~lboLlt the p l Clnt s been 
tor cd d Ololn . 

f:LSLJL I S AIHJ DI SCUS5 10 1J. 

J. l bULOA I ION. f'Ur~IF ICAT10N . CHARACTER l lAt l ON AND QUANTITA'II Ci N 
0 1- fH e ALI~ALO I OS Flml'l SANGr~E DE GRAD() AND F I~O~1 HIE LEAVES OF 
I IIE ~r:ot_'2!!. I e Cllifll"l . 

I . E XT/{{\ L: 1JOI~ , '''URIFI CAflON AND q LlANIJTAT ION OF lHE ALI, ALOI I) 
11'(01'1 SANGRE 01:. GI~AOO. -

c:.o lJ ec tl o r, of S~ n qre de Grado : A t rip to the perLlvi.Jn J lInqle 
tor ttle col l ection of Silngre de Grado was o l" gan l:ed In Decemb er 
('I f 1984. flH S t.I""IP '"'OI S to iQLllt os , wh el"e we hav e located a 
IlI" l V~1tolv o~med l and that has 4 1 t r'pes '''hlch ilpp a l"ently belong 
to U 1P s p ec lu<; HO £I r e WOl"ll j ,g ' l h . ~II:! wel"Q .. b l ~ to obt.un the 
bo t an l c~ l Ei i.lmp l Q f r o m sey~"'" of these trc:f..'S ilnd w(> a l so Qx trac!
l r:'d Sc1nOr'e d l? GI"')'do at d l f l ere nt time r:. 0-1 tho day 'f l- om se .... en 
di ffo('f'm t tl"eas . In Tab l E' I We s h o w th ;" t the OImoLmt o-f Sang r e 
d e Gr a tlo obtil ln e d .... i\r I f.:·s from t r e e to trDC' bllt thel-p. I S no 
d l f fi.w enc o b etHoen the different extl"actlorl tImes;. f: o r each o-f 
thl b S""'Qr i:J de Grado t. I"e determIned the ,111: a I Old content .:;nd 
f o ur,d thill thQ va Lu e s oscll",ted between : . • 4 and 1 , 5 mg / ml . Th e 
tal,,! Y I'1 ! d ~I "'S foun d to be cons ;del"ably higher In the sampl~ 
t .:d' nn f'- ;)m 6 t o 7 a.m . rhe hot ilnlcal s~' mples ar- e being anali::ed 
In ordf'r dc-lor'mlne the speC I e s, which o n till:' prt.>!lmlnary 
In s p ec t i o n appe"r' ~d to b e Cro ton l echler l , 
We aru planlno to ma l"" sever a l trips t o thQ silme iL'catlon thIS 
ye;:,1" ",nd c ::tr act Silngre d e Grado from the sa lT,e tr t?QS as wel l as 
from othel"S In o r del" to o b ta i n I n f ormatIon on the optimun 

c: ol l m.: llol1 se.H;on . 
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rh e e :: t:riiction prOCedlWQ of the a l l' a i Olds -from San g r e de Grado 
1 ~ pr"uctlC.:lly th E.' ,::; .:\mc one desCI"lbod In tho first progress 
,-cpo r- l \'Hth a couple of s light mod lflC:abons t h a t are th o 
rosu lt o f SUCCOSlV;? trIal!:. In o l-del" to obt.;ll n the best 
SCP£lr- .. ,t i o n POSS I bl eo (F l (lure 1) . 

Thu. mothod of e ~ tr-act l on .:I nd pl.trificol tlcn a lt h oug h ted lOll s an d 
time consumin g , I S t he o n e belnq used now sinco as we WI ll 

deiOc r 1 bo I r, the f 0 11a wi nq soct I en 011 the other mothods thi'i t we 
hav~ '.l" l cd dId not i iriprove ow'· s epar a tion <lnd purlht:ation 
procadul"QS . 

111 1 '.3 e n tractloll procC'd Liro Yiolds .In a ll, aloid ml:: t I.H" e from whI c h 
blO dlffer-nnt s o lI d .. could be sepal"".;I.ted : A y~llow cr l staline 
co l i d a n d.:; will to amorphou .. 5011 d . b C' 1 ng the for-mor- t h f:.> mar- I? 
.J.bur, d~)nt In the 1II 1 )( tllr-e . 
I llIn l':;YQr- ch ,·om.l t og r aphy on S i l l ca Qel 6(1 1--2~4 ( "Iercl. No. 
~::; ::.'7) of tho hlo so li d e clnd tho r-Q S Ln llslnQ .)S eluent 
D l ch l o r- o m(!lhmlP:11o Llu\n o l L .; : 1) CJ",ye t hQ fo l lOWing r-E's ll l ts 
(F I QUr-Co :) : 

Hl'-' ri..'S ln Cli,VQ t hr-ee s p o t !;. ~J\th r-fs of (1 . ':'<6 , (1. 30 'V'ld 0 .1 3 
I'QSpuct l volv ~)Ild WI11Ch f l L.oresced wilen e >: posed to l ong wave UV 
ll Qht (;·66 n m) . 

rhe' ye lL OW crvstals gilvP onl y on'? l ~"lr-gl? s pot with ':\h ,' f of 
'J . 4S:=' . which fluo ,- ""sced I~ h[>n expof>.:!d to snor-t \-'ilve UV IIQh t 
( _'::,4 om) <'InCl q.;ve PO<; l tlvf r-E't-cl l on ",Ith t h o D,- a QE'ndor-f reag e nt 
~"\cC"ordl no to {'IUn l e r "nd r'l", chenbo0l.f . 

rh<o> .~hl tt.' ",mo,-phu s so li d q ,lve SQvco,· ... J spot s \-,hlell -f l uo,-esced 
~I hen e:lpose'J t.o s ho,-t ~,av l:.· UV I I 'Jill . F '-Uln t hOSe spots the ones 
wllll ... n ,-r of ... . 4:;9 ",nLl " . 1:' \~heru Inu" nse whllt? the othel' 
three With rr :o of ,) . • ~8 . ') .1 9 .;.nd (1 . 1)5 respec ti ve l y Where In 
l r~,cp "rnOlH"!t. s . F ,- Offl .'Ill U 1E-S e s p o t s onl y t h E? o ne WIth an rf of 
1) . tI:'? Q ~ve ,) pfJ!:; ltl ve !-~ L\ ct: l on ~ll tt1 the D,-~"\gend o)'" f rQ,:\gent 
•• ceOr ( 111.Q lo I1Lln I £' r- " rod I-lac tl L'll b o£H.1 r. 

-, Sri'ARIo'; I 101 r AND pun I F ICA 1 I ON U';; I Nl.I Dr~Y COLUMN At4D ('IE!) I UN 
PRESSUnE l. J OU I 0 ClrROI1i'l 1 OGRAr"HY . 

It"Y l nq to 'je<:,1 br>tt.er c~lromilt oQr- .:;phI C m[>~nG of Gepitr.Jtioh, Dr y 
CDI ~I,nn <Ill 11e cJ I W T. P,-essur e L I qu I d Ch r- o ll.", toor ~"lph'r we,-e l.sed 
obt" I IllnQ tho rnsli it s tha.t WE: deSC '- lb £.' b e ll o ..... 

"' " !)r-y co l umn cli r o matOQl-"phy 

S l.-:.t l one<t'y p h .J s e : S ili ca Woe- 1 m TSC UV 25 4 J 11 .. ctivI ty . 
!) 1 ,nnll5 10n of t he st.:lt i onar y pnase 4 3 >: : .5 C.ll . 
S"mp i e : ;;0 mq o f crude a l k,:\ ! old ml:l tu,-e . 
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£1 UI~nt: 

II (JO "I of CH, Cl .., : I"leOH (3 : I ) lfIade old d wi ttl 1(1 ml 
acetic acid. 
16(1 ml of· CH:;r Cl, !"looH (5 : 3) made acid with 2 ml 
ac:e t lf~ ad d. 
180 m1 o f CH:;r CI, M~OH (l : 1 ) mClde ~c:id with 2 ml 
acetic ae: i d . 
::'00 ml 0' el b C\ '" 1'I£!OH (85 : l ~) made b~'Sl c: with 5 ml 
NH .. QH 28Z 
17(1 ml of C~b Cl~ I'laOH (l L): 7) made bas ic: with 2 ml 
NH .. OH 28/. 
21)(' ml of CH, CI, /"leO~1 (I: 1 ) made bi\51 c: with 0 ml 
NH .. OH 281. . 

The co l .. ,mn wa~ eilltcCl lncr-eil51ng the polar I ty of t\1 E! eluen t 
to f~vor sep"r~t l on . rhe eluent a t f i r s t was made acidic 
wl UIl ,">'c<> l- i c rl,cld Si LI~1: on l l.C II'lS "'(lulu TiI 'Ior sep<lration . 
LatC!'r on the e l uent \~0\ 5 m.lde basic I n order to h el p ,- amOVE! 
"l l' alo l d SlLb!it~'ncp.s fr om thL' stil tlonary phase. I f no bas i c 
fractJon I S uhed , the all:aiold content tends to rem a in 
llllp,- ... gn .. ll?d 01) the ",ti't l on.;l ry p h ase . 
~2 f r-.l.C 1ons I·mro collocll?d, the va l uma of e.l.ch of these 
fr,l ct. ron s ot;cr l il t e d bet"lInm 1(1-60 mi . Each f r actions w~s 
then c hroma.t.ogr ,lphed o n srli=~ ol? l 6(. F 25 '1 t hin l ... yer 
platE'!:. U{; l n g d l c hl oromelhanl' : Methanol I::. : }) mcode cocid a:; 
o l .. lent . 
rnc [·o'.ilI l ts .:Iro Sh o wn II' F 1CJure ;:.: lho flr ~ t SO rilctions 
gave o ne spot Witt·, equC'.1 rf v .. ,lues of approx imately 0.48. 
f hls res ult l ndlC.;l tes poor 'iep~;ratlon C'lnd thus reg.:lrd~ t llc 
tec hlHqUQ as In.:ff l clent. 

b . ~ le C'll um Pressur a Ll qllid Chrom.:ltoqrap tly 
A madlum pres:.!i liro column wa s usad With t h e fo llOWing c hC'lra c 
t el' ] s tl CG : 

5 111 co1 gel bCI ilG ~tatJon.:ll"· Y p h ase . 
Th o d l fll'1nSIOn of the s t il t l on~r y phase was 25 H 2 cm . 
1he e iliant ut;E'1d In thiS system w .. s dichlorometh':H1€' : ~!ethanol 

\ ~. : I) . 
lhc detec t or lt 3f:'d was UV :54 nm lamp . 
Sample : 4 mgr of the a l ~a l oid ml~turo. 

The Qr.lph sho ,~n in F lgW" ~ 11 wcos obt.Hned showing no sepC'lr a 
tlon . 
The Qr .:<ph g i ves thE' ti mes al '-thl c h the substances C'lr e 
.:oxpel led ~;nd detected w ith t he U'J light of 254 nm. At 60 
IH! conds one Sing l e PE'ilf:k Wi!.S obt.Ji n ed s h o wing that evory
t hing IS e >: pellacJ Wi th no scparatlon. The column wa s run 
for oln addltlon .. l 11 hOllrs to mal: e £;urc that nothing remained 
In tho column . 

c . Rever !;£' I~ hc:,so Chrorn.:ltog r aphy 
Reverse pha s o C- 8 W~; S a ttemp ted to seel, for il ~ystem that 
could be u sed on 11E'd l u m PrE'Stollre Col u mn with ReversE' C- 8 
Stat l onilry Phase . 
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lhl:> 101101-I1ng systems were Lised llnSllCCQssfully . 

Nebh.a.nol: H:;e CI 
Meth~nol: ~bO 

Methanol pure 

('1: 6) 
(8 : 2) 

Metheme): CI'/:,CN (7 : 3) 
Methanol : ClheN: H2 0 (S : 3 : 2) 

Slnc l:' In all cases the sample wouldn ' t rLln no a.ttempt was 
mildo t o run i\ Medi lim Pressure Col umn WI th reverse c-e 
S tationary Phasc , 

3 . Cth,ri\ctC'ri::.:ltlon of the all: iI}oids from 5anqnoo de Gr",c1o . 

The.- Infer-miltlon WQ h~1ve accumulated on th~ yel low alkaloid 
crystal s obtained dm'ing the pur ! flciltlon pr' o'2edures of 
S olnq ru d e Grildo is In agreoment wIth ra~pine being the 
ldnntrty of thes £] C: 1~ystals . 

Th Q L1ll1-cwICI!:'!: 5 pectnrfl' (FigLlre ::; A) of lhe hydrochloride 
o r ll"l e Y f:> ll o w crys t.:l.ls is identica l to thE! UV spectrum 
(F 1Ql W" SEt ) u f .1 r L' ference sample providC'd by Dr . Norll.all n. 
r:", rll'i l~or th (rom the Colle9t>' of Pharm~\cy. University of 
I I linen s . 

"fh ... Yf' l l clI-I it ll: .. ,loICI cry s lal s show(-d .'1n UV sp~ctr~1I11 with 
.\h<:;orpt i o n ma::lrn;:! Similar to the I.lnc>s rep ortad P"-",v IOUG l y 
b) G. Pc->rs lnos . H. l' lorns ter, O. ElI ... I: £> and II. F arn s wo,.-th 
CJ . r~h '1 r 'T\aCeutlc .:;. 1 SClf:>nCes ( 1979 ) 6 8 : 12 4 - 126) and Shamma 
and I'lan I a l • Chem . Co mmun (1 97 1 ) . I ~65) . 
fh C' ,r,as~. tip ectr il. pf:>rfo,'med b v Or . [Iernll ard T ~ ... u s chor .. t the 

Or q anlcCh .. n,l u t ry In s t.llut£> of thl..: Uni v er Sit y o f /leidalbe rq 
shol~ed oJ rno l ac t.d ar we i ght of 3 69 which 1 5 In ,).!'Jr"aoment ~llth 
ll',l' moJeC LII ':, r WC' 1911t rep o rted (or Taspinp (f'~ cr slnO ti ol .1 1 
(1'1/9 ) J . F"lh ... rm. SCi . b8 : 1 ~4 - 126 ) . 

An IU·!!', s p oc t rum of lho ye ll o w a lk~ .. loid cl-YEo t.:lis fran, Sangre> 
d e> Gr.ld o ,,;no wn in Figure ;, is I n agreement WIth that of 
r~;,;p l nc rap c r- lotl In the llteratt;re ( 1'1. Sh ~. lnnla .... nd J . L.Noniot 
Cham . Co mmun (1 97 1, 1065). 
lhe Ldlr a .... i o le>t s pectrum of the hydrochlurldE;> of the white 
.. ,morrh U'l solid fr o m Sanl]re de Gr ado (F l qur o f..) w.:\s 001 1 ,,0 
ld tl/l tI C~,j t o the r- e ference sample of Ta s plnu- HCL provided by 
Dr . F arn swor-th. 

I~e NI·l(;' s p e cLrum of this white amerpht..s solid 11i1 5 been 
obtil lnod y et bocilu"e of lt~ l ow selubi I It.,. in the nocessary 
vo lun, L' f o r the dvtfJrnlination . 
Tt'e NI1n Spectrometer used w~,s a [WLl J:er wr 8 t)- Fl. 

IlCL Il dS wa s. p':' s sed thr ough a chloroform soiL. tion of laspine 
( y Qll o w <\ ll, .<!Old c rystal) unti l no further preCip I tation was 
a tH. o r ved . Itle <\11:~ ... loid hydrochloride was then removed by 
f I J tr ;.~t I o n and wa shed wi th chlorofor m so v l:.' r al times unt i 1 a 
wh l t:t' sol i d was obtainl:'d I"lhlCh was them dr yed in vacuo at 
7t) C. 

An Idcmll c i<J prc cC'dLire was folIoed for abtilinl n q the 

-
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hydr-octlloride oi the white amorphus solid. 

5. EXTRACTION AND PUR 1FICA110N CJI= THE ALKALO I DS Fr~OI'l THE LEAVES 
OF THE Crot~ lechler- i . 

:'0 I:g of dryad leaves were grinded and ext r acted f our times 
\<11 th four 1 i tars of 95)'. ethanol . The ethanol ic 02x tr-acts wer E' 
then pool ed together and reduced i n vacuo at 4CIC. The so l i d 
obt ... ined was thon r'"t'slIspend ed in 4,. tartari c acid a nd E'X
t ·r-acted with et:-hyi acot".:Ite. The t.ut~riC-ilCid phasE' cont ar=
ninq the al l;aiolds was taken then to pH 9 using canceptrated 
';'lIIonit-ur, h y dr-oxldn and m:tracted exhaustively Wi th chloruform 
unt il no further alkalolds could be m:tro:\cterl. The ehlor-o
f or-In fractions ,mrr~ therl p ao lud together and reduced in 
vacuo o1 t 4l)C yielding 0 . 8 9 of a gre~nish sol i d (Fig~u'"e 0) . 
Tthn 1;.Y8'" ch,-om.:;togr .:lphy of the chloroform e):t,..act on 
s lll c ,::; 0131 HF 25·' USing ':Hi ~'Iue"t Chloroform : Methanol (9:1) 
re~olvl:d eleven !:ipots irlqU,..C- 9). Three of these spot s : 
Spot A wIU, ~\n ,..f 0;' .) . 6:', spot B wi€h an rf of l' . 51, an d 
!ope l [; With an rf- of 0. 29 gave a positive reaction to the 
Ol'"aQl?naorf re.:ogant io.cc.ol'"dlng to "lunier an Machenboeuf. 
f /le e~ u'" ..,C"t '~ a5 sepi"lrateli by prepar;:llive thin layer chr-oma
toqraplly on !-i lil ca Qe l It!- :5'1 uoing .:1.5 eluent .3 ml x t~IrQ of 
Chl ol'"eoforn. :f"\ab f"ilnul (<;0 : I ) from which we sepilr ",ted the ::ones 
th.:.t corresponded to ail·.a lolds A, [I and C. 
A 11' a 101 d B Wi\~ l!l': mm:. l abuntlil n t and ,"lil 5 the on 1 yon£' thOl,t 
WQ o bt a.l ned In crysta line for-m . 7hlS i\ll. aloid ,~as fL.,..thcr 
rwr- I f 1 c d on rrt;'nilr-al i VB So l] I C.l gel HF ~5'1 ttll n layer chr-",
m,.tofH'anhy p t .:\tE'S "" S lnq as oluent the system Dlchtor'o -
me lhdnL: : "leth .. no l (1:1 ) . 111e pllrlfled a\l:alold IJ I-Ias thon 
r-ecr-.' s t .. l l::ed In 75,. ctlh,ncl .. nd 30 mg of white crys tals 
~IC' I r.- ob t ill ned. 

Tl1e crY6 tAill11] compound obt~.\nc-d sho,"led a singlo spot posi 
t ile to t he Of"agendorfr r-eaqG'nt and Witt. an rf of 0 . 51 on 
slllC.~ ge- l HI~ 0;:5'1 TLC ll!:>lnq Chlorofo,-m : "lcthanol ('} : 1 ) as 
o iLlent. ThiS ccmpLlnd had a meltlllg p oi nt of ZOSC with 
u e t:omp OS I tl cm . Thl? UV spcctrtlfl' of the compound shown in 
F"lquri:! I') e " hlblt: <:;; ;) Ilk-. :: im,",i absorpti on at 2 1'':: nm in 
I:>lh ... nol. fhe Inf.· .. r-ed Spectrum sh o wn In Flg~lre 11 r-eveals 
tho pr-escnc e of tl1E follow! ng g r·oups : N- CH3, N- it, .J.1'"omatic 
C;C , 0 UC· , ... r-om ... t\c C-lt and C- (J-C . ThE' N"lR spoct,.. u m of the 
1'1 11 ,\ 1 i'J1 d 5 t'own In F 1Qllr-n I~ r-eve~'ls the presence of one 
tJ n,(':L h y l g r- OtiP (Slng l el ."Il ' 2 .4119 ppm , 3 protons) . two 
metho,: y gr-oups (" lfO\li", l~ .. l ,f 3 .758 ppm and " 3 .8<;03 ppt:'l. 
:'. prolons each) , l .... o .. r omi'.tl c p,..otons (daubl ct ",t .("6 . 28 ppm) 
.., n rJ S I '; "' dcJitlcm~'l pt-u t o ns as eVidenced b'l sinQlets at 
1 . 6'1'1 l,pn, (2 protonf';) . t :·, .10;) ppm ( I proton). r 7 . 544 ppm 
1 proton) reSn~r.llvely, and doublets a t (b . 71 ppm (2 pro
lcn~l , 
A ro •• mpla of the .... !I; <l]Old B Will bE' send 1.0 the USA shor-tly 
In order- to obta in tho n,i)SS spec tr-um . 

http:alkalc.id
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II.CELL CULTURE STUDIES ON THE NECHANlSl'1 OF ACTION ANI) TOXICITY 
OF TASP INE Hel. 

Human foreskin fibroblasts were used in these studies and 
they were obt81ned as follows: human fore5kin~ I~ere collec
ted Linder sterile conditions and t r ilnsported to our labora
tor y within two hour~ in Minllmal Essential Modiun, Eagles 
With lIanl: s salts (MEI'l - "O containing 5Z ne~lborn calf serum, 
2 . 5 ug/m l of fungi;:one and ~O ug /m l of gentolmy cin sui fate.!. 
Th e> t i ssue wa s we ighed, mincod -and washed lwice with phes
phatt' buffer-ad saline Wi thout Ca-"· and Mg'" COnli\lning 
') . 1)2;', eth v lene- dlaminetetraacetic acid (PBS-EOTAl. After the 
l .:lst wash the t I 55!.l!:! wa s 1 ncubat e d for 3(1 ml nutes at 37C in 
I>OS-EOTA containing 0.1f. tripsin (T-EDTA, 10 m! per grClm of 
tis~lIo), thcm Cl llowed to sediment il.nd tt',e supernatant was 
d l si; arcled. Th lG tripsini::L'tion procedur' O ~, t.lS repeClted once 
mo,·c ,lnd t h e n tile tI SSUf'! fragments we rD plilced over the sur
face or s ever"l tlSSUO culture flask s , a small dr op of gro
w i ng medium w~;s added to each piece ( MEt'I - H containing l OY. 
f etid bovi r;o serum, 1(, int'I Hepes and 50 ug /ln l of gentamycin), 
and thc'O ltw flL1Sk ~Ias inverted and more medium was added to 
prevp.nt t tle pieces from drYIng . Once the fragments have 
.... tt .lc tll!'d (<'lbout 16 hours) the bottlo wa s turned ci\refully so 
as thlJ modiulTI nOI~ :Jathed the ft"agm~nts . F ibrobl asts out 
qrejwlnq from the tl Gsue f r agment G were I ... ter on collected. 
These flb ,' oblast were then f r oz en in liqU id nItrogen .:'Ind 
c:on~t l tlllQ our s t oel' of cells for the e}lperlments . 

1. TOX I COLOG I CAL S TUDIES OF fASPIN£ - HCl ON HUI'IAN FDI1ESIO N 
F J nf{OIJl.ASH:i . 

It w~;s Important for us to fl nd (Irst the maX l lllum dose at 
'~h\ch we> cOllid use tasplno-HCl t n o ur f l brob l tlG t cu ltures , 
For lhl o;,. pu r· pose t~, {,o e>:per inrents were pC'rfor-mod: 

l hc (\I·s t onC' was cL;r-rl ed out I n or-d er to ,neaS!.lre the C'ffect 
cd t., s p l no- ·IICI on ,·ocenU.,., t'-YPslni::od and plilted c&lls, 
\7i lnce :;ome of our c::por imen ts wIl\ mal: e u sa of thi S tvpe of 
desigrl . Our flndinos .lre shown In Table ~ , "'nd what we ob 
serve i !> that we should USG concp.ntrations bellol~ 250 n9 /m l 
o f ta spln~-IIC I, si n c:e a t that an d hIgher concen t," atlon s the 
porcorltagl:! o f dead cells incrl~as~s drilmatlcally. 

'Till:.' secorld e):per-Illien t was carried OLlt In o l' der to me>asure 
the effect of t t.lEpl ne-HCI on subconflliont coils. fhe resLtlt 
of 1J.~'lS o::perl ment IG shol~n In Table> ;;" .lnd I~h"'t we observe 
i~ Lh .. , t concentrL;t l ons of 2(11) ng / ml and lower could be used 
s ufoly ~ I nce the percC'nt.:'lge of dead cell~ Wi\ S very low at 
those c oncr>nt '".lt l ons . Another int erest ing observation was 
the Incro"ne In coil numbers with respect to the control 
tn,'t we s(m at concentrations oellow 200 ng / ml at the 60 h . 
mO"~urel1lt:mts . I~e ",ro In the prot:ess 01 rep Oil tlng thIS e>:p e
f Imunl In or der to r e confirm the observi\tion. 
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1 I 1. 5 r UI) I E:S lJr~ THE !'!lJTAGEIIJ I e, c(.me iNOGENI C AND "rUI'IDR F'Rml0TER 
POTENTIALITIES UF SANGRE DE GRADO AND TASPINE-HCl. 

1. 6 1 lJl>l ES ON THE MUTAGEN I C EFFECT OF SANGRE DE GRADO ANDIOR 
fASPINE-I-IC I ON BACTERIA . 

For thIS purpose ~Je I~ill usC' the method of· Ames ( Ames B.N •• 
MacCann J . , Yamasaki E. Mutation Research 31 : 347-3b'~ , 1975). 
Thl !:i mothod atilf;;:1:.'5 sE'veral speCIall y constrllcted mutants 
o f 5.:\ 1 'l1on £0 11 &1 t yphymurium selected for t heir sensitivity 
.. n rJ !:ip eC:ificit y in bein!) r-ev erterl from a histidine require
mont b .:\c l: to prototr-ophy, by .:\ wide variety of muto'lgen!'> . 
It 16 il l s o Interes tlrlg to point: out th .... t since since It is 
kn o wn h o w th e orlqln.:\! mutations originated Iframeshift m~'
t at l on , b us(! Sub 5 titutions , etc:) the method pr-ovides the me
Ch rlnl s m b y whI c h the> mLl tagp.n is caLlslng the r-ever-tion . 

Th 'J " tr- o\ lns tl, at we used wer-<J : TA 102, TA 100 , TA 98, fA 97, 
,:u'1 d r A 1:5:::.8 . St r- ,;:un 5 'rA 102 ",nrJ TA 97 r-eplclc:ed str-alns 
f A I S 3 S an d TA 1537 lhat wer-e c:onsldp r-ed In the or-lglno1l 
p r' o t o c: o J. 

! h I" n,e. t:h od WP. u 5 t:>d I S ilS follows : To 2ml of mol t e n top 
"10 "1 1- ilt .\ ;j C . 0 .1 ml of a.n o v er-night C:Llltur-e o 'f the ba.cte-
1' 1 ,, 1 tes t. e r- 5 t l'a. l n , 1) . 1 ml o f th t:> c:ompoLlnd to be tested c:.nd 
V. I ml of t he S-9 ml :: whim r-equir-ed ( r-at I i v er- homogenate, 
mt e r-oGOIT,!d f r"a c: t\ on ) Ner-e ad ded , mI Ned r- apldly ,l nd pour-ed 
on mi nl m~.1 0 1 .. IC 050 o;\oar- pl a tes c ontdinlng tr a,c~ amoun t s o f 
h l!, tlClI nl..' . lht:> mi :: ll1g , pour- tog <l nd distr-lbu t lon t ool: less 
t h ~.n 20 se c:onds . an d tho plates wer E' left to h ewden for
sC'vor-.:"d n.\ n u l e s l h en 1 nver t ed and c:ul tured a t 31 C. Two 
d ~V<'; iatur- the c o l on i es o n the plates wer-e counted. 
f he c ompou nds t e 5 L{:-d wer e S ",ngr-e de Gr-",do a nd tasplne - I-tCl. 
Tas plne- I-IC I W.1~ (lI so 1v ed In water' and sterlll;:ed by filtra
Li o n th r- ou Qh 11 11 III p o r-e membranes (') .4 51.101) . Sangre de Grado 
" '~"l5 s l er-lll ;: od b y ma l;i n g flro; t a 5(11.. suspension in ethy l 011-
c:oh o l a n d f r o m t hi S s lack we pr-epar-ed the r-equlr-ed concen 
t'-i\t l onb by d ilution in st~r-il~ w"te,". 
" I ~,E' r- t> ~Ld l s of OLlr- e Hp c r-llTlents could be obser v ed tn TClbles 4 
,;lnd S . 

I n -! .:1.b l e 4, ~Ie S110 1-l the r-esL,lts obtained when we tested dif
f cr~lit: c:on c un tr- a t l o n s o "f bol:!h Sangr-e de Gr-ado and tasplne
He l WI t it bh e les ter- s tr-alns in the absenc:e of 5-9 mI N . The£;e 
c:oncent r- .:\b lOn t; ,~II?r- e fOt.lnd pr-(~viously to be nona tOll ic to the 
t~s Ler- SL l"idns m :cept , f o r- the two highest conc:entr-ations of" 
t.15p l n o - HC l on 5 tr- .,in TA97. What we obser-ve, 15 that San 
o r- I? d E' Gr-ild o ... as weakly Illutagenic: at conc:entr-ations of (1.221. 
for t IPs t e r- ,;; t; r- c1in s TA9 7 and TA 1()2, as evidenced b y a doub-
11rH) or lhe Ilumbp.r- o f rev er"tants with respect to the sponta
n OOt.ts r-ever- s i on ob ser v ed . Ta s pine- HCI was not mlltilgenic ... t 
Ltll.: conc pntr- at l on s t e sted. 

In r.lb l e::' we show the r esu l ts obtained b y te!lt:lng differ-ent 
concenLr Clt l on ~ of Sangr' e de Gr-ado an d T aspinE- - HCI with the 
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tester str~lns in the presence of 5-9 miX . What we o bserve 
is that nei ther Sangre dE- Ot'ado nol"" taspi na-Hel wer-a mutage
nic f o r- the tester strain'S under these condi tions. ~\ posi
tive control was I'"un with cyclophosphamidE' (1.24 mQ /rn l) and 
as 8Npected , there w;:\~ iI s i g n i fi cant Incr"ease (from 38 to 
501) in th e I,umber of revertants with tester" s train TA IO(I . 

2. EFFEC T OF T.:'lSPINE-HCl ON THE FREQUENCY OF S I STER CHr,QI'IATID 
EXCHANGES . 
5i ster c:hromat I de tn:c llanges a r e ea51 1 Y VI S l lill i ;:ed in 
mp.taphase ctu'"omoo;;omQs are consi dered senSl ti VEl I ndi cators 
Clf chromosome damilge ilnd h.:lvo bec>n llsed as indicators of 
mut.:lgenesls (Latt S . A . (1973) Proc . Nelli. Acad . SCI . USA 
70 : 3 ::.95 - 3399 ) . 
ThC' cel l li n e that we "Hied for this e )l pCl'"lment was the 
V7 ? /AP4 abtill ned by Ford and Ve r ganl an In 1958 and were 
lung flbl'" ob l.lsts derived from ~ chl ni se hamGter ~mbryo 
CricC'tuiu s grise!.1~ . ThiS ce il line h.as 22 chromoso,nes 

.:\nd was obtained fr o m thQ Laboratoria de f'l utaQenesi e 
l)effer ... n:a men to . Pisa , Italy. 

1 .1 Evall.\iltion of Clto tax iclt y of Tasplne- IICI. 

Our flr~t t~' s l . \~as t.a det e rmi ne tne non - Cltatox l c concen
tration of r ~,spine-HC ! to be ut lll:9d and fa,' this we 
ll SL'd t\o% c r i ter ia . 
•• . Ce lul .. r des truction and l or dett~'chment of cells from 

th e p l ates . 
For th l s pl.r poSf' ..' <1 fHJllrs before the test .:.' >: l(l~ V79/ 
AP'! cells were Inocu l a ted int o 6 (1 011111 tis s ue culture 
petrI dishes .;nd grol~n In lJ~11becco ' 5 modified Eilg l e's 
medilim supplemented ~Ilth 5;'. f etal Clovi .-, !? ::.e>rum and 0 .5 
my / ml of gentamIcin and In.:ubated I n a humid i fied 
a tmospher e of 5 7. CD:;, ",nd 95'l. .,i..- oJt 37C . 2.~ hours 
later r~"splne -HCl w.:\(; added to the medil.lrn at different 
concen triltiOflS lind p!i1 te;, wer e inC.lbated for iI(lother 
24 hour ~ . 

The rlHilllt S showed tha t concenl r' atlon s of 1. 7 6 , v . 08 
and 0 . 4 4 lIQ / ml o f Taspine He ! were tOXiC for- the cells , 
wtll i e concentrat; l ns o f 0 , 264 ~"\nd 1).('El8 ug / ml of laspine 
He l ~,er o InOCU Oll SS fo r the cells . 

b. 51mult anfrOlts d £>terminat lon of the I ntegrity of the cell 
membrane a nd t h e actlvlty of intracell.l.:\ t' esteCiraGE.'s .-
1his method IS a mod lfi cat,on and combination of the 
method s of Rotman r.\nd Papermaster (Prcc . Nat l. Acad.Sci . 
USA 5::' : 1 ::.4 '- 1·11, 1966) and Edid ln (J , lmmllnol 1(11) : 130£' 
\ 'nOl . 
TIll 5 tec hni que m.:>. I'es lise of two dyes : 

rhe f1r s t o n e a non polar non fluorescing compound 
f l uorQ~coln diacetate that could easi l y tr-oJverse 
the cell me mbrane . Once inSide thE! cell, inespeci fie 
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1?5teolll""ilSE'S IlbC!;ato the I ILlonescein wh ic h when exposed 
to UV I Lght" flum-asce!:> with a green co l or . 
Tho second one 1 5 '" po l ar- fluorescent dye, etidiLtm 
llr-omlde which upon e xcitation with UV ligh t fl~lo("esces 
,-ed . This dye could only enter the cells when the 
rnembr-ane is damaged . 
rhe c:onc:entr .. tion of F l uor escei n diac:etate and etid i um 
brOIflLdQ used were 2 Llg r /m l a.nd 4 ugr/ml respec:tiveoly. 
Wh en cell s are treated WI til the two dyes and observed 
Under UQ 11 ght in i.\ f ll,o r-e r.cent mi crosc:ope , heal thy 
C€;<\ I s WI I I st\O~j a bri gilt green : 1 Llor-l?uCenc:e, unheo1.1 thy 
c e l I Ii wi II ",how i1 1 i ght groen fluorescence and damaged 
a nd de~d calls will show i\ red flUorescence . 
rh \ Ii metho d wa s a l s o used in or-der to £.'val uate the c i
t otOX 1C c oncentration of Taspine HCI and the results 
wer E.' 1 n agree rnen t WI th the onas descr 1 bed abov e. that 
l S , cont.cn tr.-.t iont; of r':> s plne HCI bntween 1 . 76 itnd 
0 . 4 4 uo/ ml WE- I-P C ltotQ): l C ~Ihll£> co~centratlon of 
( I . ';':6JI u g/ IT,I ..,nd lower wor8 not ci toto}:ic ",nd ~Ii II be 
the o nO<j u t lll::ed In the en periments that follows . 

I -. Evu l u~1t.10r, of t hE:' e rfect o f Tuspln!? Hil l on S ister Chromatid 
I!;:. chan q e • .. 

f'c.. r t I l l S t os t , V79/Af"4 c ell s that we,-e llrC'l~ring £!x ponontlal 
I I I'lere seeded on 6 0 m,n t 1 ;; " llC' Cllilure petr i di s h es (3:: I t)~ 
ce ll s por pl a t ~) U G IIl Q Dul bccco' s mod,lfied E",ol e s 's mudlum 
'3upp l ememtpd Wit t! ::~'l. f e l a l b C<\' lne 5£' r11l11 and (1 . 5 lTIa l ml or 
qentafTll': l n and l nc:ub.:\ t ed In i . humi l led atmo spher l" o f 5'1. 
CO~. and 9!J'l • .'i l r .=rt ;:'.7C . 
1 "r en t y fou r tlO\.lrs l a lE:'r two Gots of plateli reCL?l v c>d raspinc 
He l t o f.\ f ln ,;. 1 c on centrati o n o f 0 . 2611 wo / ml .:tnd ( [.(IOB wg / ml 
r~Gpec tl voly . A third s et of plates did n o t rec~i vc any 
T;:-';;p l ne IIC I .:tna r oma lne d a s c ontrol . 5 1multan~ous l y wlt.l 
t h e tre atmen t It-,p three sots o f pl .. te s. rQceilled 5 ' Bromo -
deO): lllrldi n~ to ... fin a l c oncontration of ::. ~\9 / rr.l of medium. 
r l .1tes wh w' v tll(m l!,c~l b .Jt ed for ",ncJ .JcJditi on.ll 22 hc:.llrG In 
~l hum l d l Fi nd ;;. tmos pl1el~ o of Sf. CO 2 95'l. cnr ilt 37C (about 
t wo rep l lc .:<t I VE' rounds ) . 
A t t h e o r ,d o f t ho 22 hours o ·~ IncubatIon, Coic!:'mld W::l5 
.. dded t o t h E' pl r..t ~s to Co fina l concentrol t i on of 0 .(15 ug / 1111 
io n d pl a t os were lnC~lbilt eu f o r ;;.nd additional two hours. 
A fter th i S l as t Incubation ce lls were f l Hed In ethi.lnul : 
LICE- lI C ,:-,c l d C::.: I ) i<nd s tained With the F l uoroc~, r omo plus 
U I P IIl Sd tec: tlllique of Pr: r r y and Wo l ff (Natlwe :51 : 156-158, 
197'\1 and L,l tt (Pr o f: . IIIi< tL Acad. SCI. USA 70 : 3395-3 399, 
1'/7':'1 . 
T,10 reslli ls ar e s h o wn In TiltJ }e b . What Wfo' observe is that 
r <.. o;:;p int~ IICI a t n o n ci toto>:ic concentriltions incre ases the 
Fr l-'q l l oncy o f· s l.;t l?r c hr on'el tid e J: change r; . 

2 . s rUOI ES ON Tl-I I:: CARCINOGENIC AND/Or~ TUMOR F-r,OMOTER POTENfIA 
LlrlES OF SAtJG"·E DE GRADO AND TASPINE HCL . 
Wo hav e .J ll ~ t re- st.)rted our e ):periments on the carcinoqenic 
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and/or LUillur proilloter potent1'>! iti.es of Sangre de Grado 
usinc-j th,2 tHU SL~,qt? mClu':;e ski.n carc1nogenesis system, since 
thf2 e::pE'r-IITlt-'r,t ~~p std,-tE!d 1.:.Sit June was rUlned by two 
unpredlctable acc1denLs. For th1S experiment 
F'Pfll"I(~ SenCi1f- ndci? of :' Illorlth~> of aCJe ~Jere shaved with 
SLWqlr:,:d clippers'~ d,~ys befonc' treatment and those 1n 
tt-'f~ r£'sting phdSE? of lIH? hair '.:yclp wl?rl? used. Mice are 
housed 10 per cago and food and w~Ll?r ~re available ad 
Ii t,j tun,. 
gruup. 

lht-' C LIre Jr,O(lPf,1 C cornrJoLlnd u~,cd is". ;' 1:.2 llunethyl ben;: (oq 
antr-e'CQf-.c? (J)t'IUn>. Tho c.::.rc1noqunlc s:ngle dose 15 100 n 
mol [,':. ,:.nd the If"lltlritor slnqle de,sc' IS I(J n moles. 

,- 1 he' Lnowil tUIl,'-, - promotor- cOfl,pound 
df"'Caf,oyl pho,-t,cd 1::,- ;:.cf:?l':ltc' (T[,,(,) 

~J ,:\ :; .: U [I 1 n '.I. I III I u f c. c c' ton <:' • 

used was I:-O-Tetra
~nd thl? concentrat1on 

Clr- oup 1 : 
Croup ~~ ~ 

Ct-OLIP -' . 
C.t- OUp ·1 : 
L;r' O'_lp t:. : 

Cit- ULip L," 

C.r Coup : 

Group U: 

C;t- OLiP '7 : 

11)0 n mo I f.':; CJ f !Jr'I[I;'~ HI '.I. I ml acetone 
lu n moles of DNUA 1n U.l fill acetone 
::: Llq of ITH I f1 ';'.1 ml of C',cetonF2 tI~i ce weekI y. 
(). 1 fII I L' C [0 t C',,!2 t \')1 C L' ~J Eo ('~, I y 

').1 ml elf ~(I;'; aqll()US 5u'C,pen3ion of Sanqre de Gr-adu 
t ~J 1 C ro' "J F- L' ~ I ',' . 
').::: rnq uf T d'o.;p 1 rH:>--IILl 
[I) n mol c's cd Ur'll:/-I I" 
" tiel II"", II, ".1 ,T,l DI 

tr1Pt- c,,-, I t l~'" 

I:y; 1 ce ~JeeL 1 v. 

".1 !Til CiCc,tonL' 

~.c c' t: on e, b·n c '" 

1-1 t- S '; I'Jee!: 
~~eeJ: 1 'y 

1(, 1"1 .nol C", ~d [d'd-:(, j n ,-'.1 rnl "cete.nc' -/1 I-st wf.o>ek 
(). L IlIL \.It l=d.J~,. r;.>qui-JU~·l ;uSrJenslon ot ~)r~nqre de Grado 
l""J:" c:e \·J~.·L·~ 1,/ t.t'.E·r-pcd' tl:'r-. 

1(' r, mul.", ,:_.( l)I'IU~; 11-, u. I ill 1 acetone t1l-5t week 

':'. ::: If'LI ':'; I o,:-;I:'! r".-.' IIL:I ). r, ('.1 ml of wClter t~Jl CE" 
weeJI,. I:t'l:t'pc_,ft,'r. 
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TABLE 

ExmAC'r ION OF SANGf.:E DE GRADO FRO,.r D I FFEr~ENl TREES FROM I GlUi TOS 

TREE 
N. 

8 

11 

• 
6 

7 

TI ME OF 
EXTRACT I ON 

6 - 7 am 

7-8 am 

8-9 am 

9-1 \.1 a.m 

l v- II .3m 

11-- 12 am 

12- 1 pm 

VOLur-1E OF 
EXTr~ACT I UN 

29 ml 

3(1 ml 

32 ml 

13 ml 

22 ml 

17 ml 

YIELD 
n'g /m i 

3 .4 

1.6 

';'" ',' 

2 . :2 

TOTAL YiELD 
mg 

98 . 6 

4(1 . ::; 

51 . 2 

39 , 0 

411JJ 

72 . 6 

3<1 . (' 

-_ •.. --- -_ .. ------------- ----------------------------------------
To 5 mls of ea.c.:h o 'f t ho s~mp les were oldded ::; m1 or water , the 
ml:: tllrQ 1~,':IS tllen a l kil.lin l: ed to pH "I' with amonlum hydrOXIde 
c:.nd m:trO\c ted exhau;;tivl:' l y with chloroform . E",c:h chloroform 
e>:trC'\ct ~jas conccmtri\ ted I n it ,'o t ilvapor then dryed ,;,nd the 
WEl l ght of thL' I"QSl.d tlng .:. l1: .;, loid wa •• measured HI an .;.n .alytica l 
b,;,l .. nce . 

The co ll ection da~es wer e 1::119/8'1 ",nd 1212!) /0'1 . 
rhe dl amc:oter of thQ trees were 20 + 5 em . 

~' 
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TABLE 2 

EFFEC'T 01- 1 ASP J NE - IICI ON '1 HE PROL I FEf~AT J DtJ OF RECENTLY PLATED 
FORESK IN Ff3ROBLASTS . 

T,lsplne - tlCl 
ng/rnl 

50') 

1 1)1,) 

II 
No . Ce ll s 

96 ,50(1 

91 , 500 

9 1,5( 11) 

102 , (H)( , 

1: 5,7( 11) 

124 , 7e.'O 

' : 8 , 200 

12:',('0(. 

1 ::6 1 'l eu) 

1 ~8 , (Hi c,t 

tlours 

" Deild 

54 

4. 
25 

2~ 

17 

8 

" 
8 

I ( I 

10 

42 hour s 
No. Ce ll s " Det3d 

£"0 , 000 10 0 

79 ,5('(' 96 

r/6 , (101) 6 4 

115 . 00t) 3. 

13 ('. (tOO 15 

150,000 II 

151,0(1(, 12 

156 . ()OO 12 

146 , 000 ". 
168 . 00.) 16 

---_ .. -.' _ .. __ .. _---- - - ----_ .. _. --- -------------------_ .. _------._--- - ------
l,)t"t Forfloski n flbr obl Cls t s were inoculated to :35 mm tissue culture 
dlsh£!s contalninc f'IEf" - H ,. 1(11. retal bOVine serum . It)m'" Hepos , ~(I 

ug/IT,1 qantilmYCln . and the- concentration of taspl ne-HCl to be tested . 
fh e dl sh~ o:; were I ncuba ted at 3 7 C in a humid) fl ed atmosphere o-f 51. 
CO .. and 9 5(. ;;;jr , A t 11 IlOl lr .. "ncJ .:;t 42 hOllrs sets of plates wer e 
collected by trl~Hi lnl;: iltion ilnd counted. 
W€.- report h ere th e Lo l ;:. 1 nlllflber of cl?lls pC'r pl.:;te ilS wel l a s the 
pel-ccntilgc o f dO.:ld ce ll s c~ l c ulated by the tryp.lm blue exc lusion 
method. 

, 
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TABLE' 3 . 

EFFECT OF TASPlrlE-HCl ON THE PROLIFERAl'JON OF s 6bc.:ONFLUENl CULTURES 
OF HUMAN FDRESI~ I N F 18ROOALSTS , 

, 
'!.:\SPI ne-HCl , 6(' HOllr<;, 99 HOlll'"S 

nQ/ml NO , Cc,~ls Y. Oead No , Cells Y. Dead 

2t),)(, 95 , (II) .) lUO 101,,)00 1()0 

2(11) 313 ,1)( '0 7 ~45 , ,)(,1) 13 

2 (1 3 8 7 , 1)1.)0 "-0 3ZII , I.I(11) 7 

2 35 '1. (11)(' " 0 321 .'.11.11) " 
.) . ~ 3 118 , ')0(' " :.:4: , ':")') 12 

0 214,(01) 6 .~(,'2 , (1(1(1 7 

----_._-- '----------------- ------ .... .. _ .. - -.- --- - .. -_ .. - .. --- --------------.. 
I I)'" roreskin f.b,.-obl"'sts wel'"!',' InoclII.::,ted to 3~ 111m tIssue cultul'"e 
dIshes contalnlng r1E~I- '" + IvY. fetal bOVIne :.;erum . 1')ml'l HepeG , SO 
uq / ml Qent.;.,,-,yc.n . The dlShc\'> W{?l'"e Incubated.:\t 3 7 ' C 1n a hltmidifled 
~,tmospherC' of 5,. CO::, and 9~:~ ail'" . I'l t 18 /',OltrG the diiff:!,.-ent 
c:oncentl'".:\tions of tilsp l ne - HCl were ;,dded to sets of them. At 6') 
hOLlI'"~ .:tnd at 88 how's, solz of pl a tes were colluctod by tripsini -
:atlon and counted in an hemoc y tomete r. 

I" e report hEre thc total number of ce lls per pl.:ttp. as well as the 
percontage of dl;Md ce l ls coJlc:uJated by the b - ypan blue exclusion 
mot hod. 
The number of cells at 18 hOltrs wC\ s 11 6 ,(".1'.' \ 7;~ of dsC\d c. 1')115) . 
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I'IU! nLLN I e Er, EC r- OF SANGRE DE GR"~DO AND r ASP I NI~ ~HC 1 ON THE TESTE'~ S rR{.i I'J5 I N rilE (:'\[lSENCE OF S- 9 M{ ;C 
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TABLE 6 

ETFEcr OF TASP INE HCI ON THE FREQUENCY OF S I STER CHnOMATID E XCHANGE 

Tr eatment 

Control 

, 'ar.plne ItCI 
(I.!)88 l lg / ml 

Tilspine HCI 
I) . ~b4 ltg/ml 

~.-- ._------- . --.~----- --- -. 

seE = 5 1slc;r chromilt l d Q:~c hange • 

SCE/Methilph~,SU 

~. .,., , . .::.-
8 .14 

11 . 4.., 

• 

+ 

1. 06 

1.99 

:: . 82 

.:.::: 10 '" '.' 79/AP'1 c e l ls were Inocu lated Into bOmm ti SSUe! cul ture di shes 
In Ou l bec co 's modified E.lg l @,s med i um <:iuplemented with 5/. fetal bov ine 
serum ilnd ') . 5 mo /m l of gentoilm l Cln and Ino"..lboilted In a humi di f ied 
", tmO<:ipher e of ::.,. C0 ::1 , 95,. ~' l r at 37C fol'" ~4 hours . rt'en dl (ferent 
concentr~ tl ons of tasp lna Hel or mC!d l um we re added to the 
corr espond ing p l Cl t es s l mui toilnpOl.ls 1y with ~ ' B ,. omodeox lul'"ldi.ne a t a 
flna l concentl'".3t l on o f 3 ug / ml of medillm. 22 hours Lilter colcemid to 
.:I hno l c oncpnt"'~ltlon 0 1 O. OS l ,g / mJ o f medium was Cldded to the plates 
a.n d Incubated fol'" 2 hours . Then cell s were fi x ed and stc>.ined . 
rh~su d.:lt :. I!> the I'"osu l t o f two s epar.:lte e x pel'" iments o"Ind .. , total of 57 
metaph~s F:'r. weI'"£> rea d in each of th", tre~tment CjI'"OUps. 
S l gn lfl c,lflce o f t~ d lff er"o nces ~,ere cil lcl.li c:;ted Accol'"ding to the 
s t u d <:>nt-t t'J5 t . lhe di ff erence betwe en the control and tho tc>.spine 
HCI <:I t (! . OS8 ug/m l group (p « ' . c)51 ;:.nd betwe~n th e control and the 
t ~,sp l na Ile l .:It (! . 26 4 ltg / tnl group (p « (! . (!1) were sign ific an t. 
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: ConCL'ntr-.:,tecJ NfI ... OII 
to pH II 

v 
B,.-own ish HE'd '.'I COLtS 1·1~\ss 

H'~ i1 LI C [ (J "1 n '<, CI CUD" at 41)C 

[((.'1 (Je ~;oll el 
, , 

! , 

l'J"s,h( d 1-11 til I-oom tE'mper-citur-e i20C) 
fr,,·::th,~,[l()l _~ncl f I I tOt'l?u. 

tl· 
[)",d: Or-anqe [{851 n 

~ 

Heavier- C"-ist~ls In : 
bottom of the flas~: 

RL:'cl"'y'st.=.i 1 ;:lcej 

in Aceton!] 
v 

Yellow cr-yst..-.t s 

'\ 

E:,tre,ctf?cJ I-11th '-Dom temp
e-r',' tL.II i.' Ul chi ur OITH?th"'I1.c' 

... 

WhIte "mor-phu5 solid 

v 

FICcr vsto< Ii ;:ed 
In f'leU-,2nol 

WhIte amor-phus solId 

F 1 Gur~E I. - E:,: tr- ilC t 1 on ,~,rlcJ ~'Llr I flC~' t I on r',-ocedur-e 
of thL! .ill ",IOld fr-o,n Sancwe de Gr-ado. 
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FRONT 

I, 

[) .485 

. ..... , ..... . 
)IE-I 10\'1 

crvstals 

<p .:28 

(,,' c-' 1 ') 

G) • t)~ 
. " ..... 

1.01111 t E: 

arnOt-pt,Lls 

SC .. l1d 

FIGWi:t. :.:. ',. Thin l~,'y'I?r' chl'cJIII,}l,JLlI-i~ph'(' of the alL,)iold ,)nd rf!sin 
Ol1ti'<l npcJ i,lul I flCl lI,E' (c".: t"",:lC t 1 c,n ot ~.",nqr"! dr.:> bri'do. 
rLC was r~,'?t'for'mc'd uri ::,ll\L,1 CJt>i ,~'~I 1,':"::',4 Ll51'lq ,,,-S 

ell.l(!nt cO flll::tt,,-;,' (J·t r1lrhiol-omc'tan r":nl(·th,,,nol ,::,:11. 
The 1'"Io.'5lfl ~,p(1t;, fJUOl'"f25coLi \·,hc=r·1 2':clted with lonq 
Wi."P U'·,' llqht of ,·'D~.' f,n, c,f,d cdl OthL'''' spots with 
shcw l: .. ,ave 1.1'') llqht of ..::;1\ rim. rhE' "fs ClI'"E' shUI'm 
1'0['::1' to pi,ch ::-,peot:. 
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T.:in layer chromutoernphy of reprcBente.t~vo 

frnctiolld eluted from tho dry colunn. 

The Byote!ll ',:ElB Silicl'. ~el 60 F254 Berck e.nd 

the eluent 1.'/."9 :iiehlcror.wtr.".nci 1·1et.hnnol 

(311) c~do acid with ~cetic acid. 
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?I~r~~ 5.- Ultraviolet Spectrn of the 

hyarl)chloride of the yello\l 

crys tl'.lu fror:. ,'>Mere de Crn 

do (5A) SUld of the refercn 

ce srunple of Tco:;;--ine hydro

chloride Frovideu by Dr. 

Hormnn R. Fnrn9worth (5 3) 

~cti, upuct!'£', ''''0;::<.: :::un i::. 1-: 2°. 
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FIGURE 7. 1'l1R Spectrun 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 

V 

AqLloLis phase 

AqLIOLIS phase 
NII ... OH (pH 9) 

Chloroform 

v 
Chloroform 
E;·: tract. 

FIGURE 8.- Extraction and pLiriflcation procedLire for the 
leaves of the Croton lechleri. 
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FIGURE 9. - Thjn layer chron'ltogLaphy of the chloroform 

extract fLan the leaves of the CLot on lech

led. 

TLC was performed on silica gel 60 IIF 254 usillg as 

eluen t a rnixt uce 0 f Chlorofonn: ~ thanol ( 9: 1 ) • 

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

respectively ....... ..re positive to the Dragendorff rea

gent. 
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Drageooorff positive 
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FIGURE 10.- Ultraviolet Spectrun ot alkaloid B fran the leaves of Croton lechleri 

in Ethanol. 



FIGJRE ll.- Infrared Spectrull of alkaloid B fran,Croto" lechl.eri in KBr. 
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