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chfiromosme- amage- C hae b~ye~ , .41! i4:.se1o>. 

The'ce 17~4111n s 1 t a li fo, these ex e ime t eeY 901,144.weu 

_COand ~ 'oh e I 414werp414141e7ns embryos a f 
4 ~ th 

1I% 111411 ~.I1~,.~1~414 1 1 1411 1141<j I 't 4 41.11<1 11 '.14. 4~ ~ 14y 
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2.1 Evauationriof Citotoxici ty.6of Tasp1 ne7 CI on V79/AP4 

~att n asp i ne -~C Io ~ ~ ed95f II l 4e tpi-

t~l~~UAnter~' a:dcr tiwuo d j 

a.r~fCO~ta fie& L' t c~pellst~descrr and/or he of frmthe 

pnu~rI-U~df~
atn
t L-5.an 

groni D4heCDr :mdfi~ ,agep edL 5Lh~e mntedny mcw. o th 

24 hours. r~aoh 
The reUl ts showe'd that concertrations of 1.76~, 0.00B, and C). 14 
L Im ~ 6f "Taspine HCl were toxica for th1e, el Is hi1 

4 concentratins~ of C).2641 nd 0.000 Oq/ml f% Taspipe6-HdC were; 
in~ocUOU~S for the cellis. 

Sb. t'CUS~d e thSi MUt~t rmntoJf-heitegrit f eI 

S,-mjembrane-and th ciiyo ntraeua aae5 
me od- b f, a.e1o ,tYaerate:

m~'hodorRotan ad P (P'~roc> )a1~cad.SL:P 
USA. 55: 13-.4~ 1966) ran Edidin Id.jrjt'I.' ' 13 

Thlis technique Makes, use of two dyes: 

The ,fir~ on~e a -nn ~lrn on f trec q compound~' 
-f curc that-6; coud ' t rav1erse thee I I i dlct'' ea~i 

membane,,Oce nsid th cl I, ine peifica stear., ;(s I i ber atLek 

'~oneecon~d apo'ar; f I1-2sceentsi~-T is dye, etidium bromid~e
~wh ich' uP-onlexci t'ati on(w'i t'h UV.. .ligt fluIorse:red. This dy

Ci Ul;only enter. ,the,,oeI' whe the~r me-rni damaged.~~
Th cnetain fFursc~n. ctt and et I'd i Utn bromide14~Lsed,,were '2 Ugr,1a~d 5.~bilWheI,-ee~10y

/ml 4'nUg/miilerctvely e Ca~n
lltrbaea twiththdy~s,, nd""6~eredUnder U'- gt, in~ a~fILkoresceLt ml§p,'~ 1 0h cel a b4~ed~Lrigh green6

fluorescence,,junhealth ; 1 oed 'i'I'i1htgrPer1 freF5C 'nc&e 
anfagd :cii,dedcells'. ed~edf~oe~ 

- This~method 'wa also.,- sed, inri order- toevaluate, the ~ci otW<i 

' With the- oes described abv- th' is con c en~rat ions5o 
asp btwe'en 1.761 and 0'. 4 4e V not it'o nic: while 

Ce 

on~~~~t-nIf,.),6~ ~ ~ n ,6 /nlad lwr wren t,
 

weret+',ne I r nt4,t e cibe e -e'in.thep m "IJ 

41~ ~ 
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E2val at an of C0oait o f a n-HCl "and Sanigre d 

Grado on CHO cell1s. 

'jCE~lI Hre:-mp. e , resi tant ', t. ig her conentrton or 

2.3 Evlainof teeffect of Taspine HC1I on Sister 

pe Choai Exhng~e.,- dfe age 

SLuppl 6e~ted ', wh 5. eal bovine seru and005m/

~gertami~cin arind:,ApCLbated in hL~Ii i a aos p h e eo, C
 

~reedeTaspihe HM1 to, afinal concentrationW C..264 ~ /M~Yof j1
 
-i~n'I-0.088 ug/mi respectively. A thr sto pl tes di d notI
 
recei ye an~y!' Taspinej-ICl Iand ~remai ned as -control.~
 
Simultaneou~sly with the' tr tmnt die twee& sets~(oPaL


-~received~5'Doodoirdn to i'licnetaino
 
<g/M1, O nedi' P~a t es :' hbre'then "'incubated
mt I 

~~additional 22 hou~rs in 'a-hUnidifiedja'oshr of5 5 
at, -35r~'a~7C (abdo2tt repli CatiVe-:rQuL~?WO nd
 

0~t:. the enid of the, 22~ hours of InicLu3aj&ion, C61 mid~ o~a5 added
 
~to&tbe pl-ates (3final i-Y6f~ U and
to ocneE- I- /(pn I J

3 pc nLatdI~er f or, and addit io'n I twodhour s. ftri 
at' ubat i n, ,i,, hao 31i n -fe e a~icai 


and stain~ed, wi~th tipl'Fllu iocromejP1lUZGe techni qie c)f,
 
per ry and. Wol f f Nature 5,6-18, 17il) and La tt (Pr 0c:
 
"NAtI cad. Sc i .US.',7: , 3 3919l. 7< -K
 

7~The, resul ts are,shown in, -Table 14 Wat we observe'i s that
 
2'YTaspile~HCL-i at~ non~ citotoxic 'concentr~ations~ increases thea


~fre~ue~ncy of- sister c armat id exchageson V7.9O4cls 

Fr thIest i th CHOD .cel Is that4 ware~ growin expone ti al wer e seeded "on 60 mmi tissue C1'ture pt~ji dishe, (3 1 'cl'sA 

4-bova ne, serum nd, .0:m m o etm and - nCbted in4i a
 
hUitmsid' ee o, COzand 5%/ ai t_7C wny or
 

~hours I ater-'ns t,,of'Ia toe sr<e a~4de s e-1 CtLo final
 
c~ o,n,- 6ntrat 9 a, 6,'tg )1 a nIot he 4r se L olaes :received

Sangrea de, rad6o~:at n1Zoi 3 to of 0. 00 at rd;in 


set'- f "'t.de r 

CracoG i nd nad-a ! he
-eAi .cio.1S~n1a 

treamen th the set of ~r1a~es"pl recaiv'd 

-MredIIuM.3 Pla1tes whr thniC'htdf or and add~i t i nLI21 

- ~ 1~ 4 -d4 
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U ~~,W,:10ri1I1 

(abVQCW rp r,ib'te vea qiar s Iofe 

pl4ateE;~ d U .Aue c fr iion.WerL' ndad 

4 staied ihth lyrcrm nc fnSC techof 
- I AniqL 

>apine1Cand did -a 
! a L1amage. SO,7 : 337-31 1'77-

The~~~~~~~~~~ n'a reu~ 5adwa b ev ;tar h 

PofiteTIALomtiES OF ha RAOAnD>AP as inS.GR~D the r-ntar, 


4L~'~oth. sinfcnlwpe sed, the ~~ 4 4sr1n 

eol~o-at rsIlp-h,Frmthe nexperimesdescryibe ad e e coc!V ta 
Taspin-HClt anFsc6 Sanred.? WeeksddntP-dC hO~on 

cr i no~a Sytem,hand the t!0d'w. uedoensi wee fMI owe i i Iat 

aLs CDhth'l-Toheon dac~n~eribed bypurd usld ?71 :" 

j~nO~s.1 a I a TClaoa 


Kl-Ten krianto A SN -, eesC.E use 1 s - 1 a d N t OILSIi~;sce ,op~d 

Thbmaledeany1phrb 'M~c etate moths'~ ofri the~wre shcet1aed i 
re~js ig phas hair~ '6c' usd.' Mceery honedUIof-th weree!ap{ 


. p ppiand pfahe inweteator de adI~Di i tri.The
afer cahe, nod 
<&~4were 30Pan(riasp e Leachr dxermna'g~~(roup.6,o: 

compoud~ uonted as-
anp-ltracexerini'nM t>A , ih .bfr'ue t soIvPd 

carcinogenicou~~W-nd '7n-12 e'wt~ole- 0.(-)-~~~h 

x.. and i 

n~~ (l I s 

I Thegr o n , tume~or roe r compound .~used: wa "7 'ra 
decGoylpup 'rbl'treate~s- (TA and ocn a-o -td"No , 

wasOLI 2~Ug %-in of.L actn ct.one,- > i-' e 

G,-C resnt I No 

Group---------------------------------------------------------------------------

GrOLIP~~~ 10nTo ~ 3 i .1 l-c~~ fI-D 
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Io'4M C)A~~cng C
 
Or oup 0.I~ of rTrA
n oar3 MOi' Q~~~~IaeoneHrF 

GrUP1 Wau ~Our cotro o efomt ion of sp n r-fpr~mQ 
SGroup 2. i4as Ou coto fo asacrcngn cDrMnq 

r-0 o WiuRm: mno r'~a n iLWwht~U~ 	 ldshwasiry zec p~b 	 7s'nbu 
<zgtwo~t our twi~o-tg raiognen r6~wtd ~'"' " " 

tr~satedDrlI3Awilhai ard TP~' o'p -as ~wo$king.~5nue ot . 

, ourNoy rou Sndangre de Gnoran'ai 
Group . VWithr ~~ts 	 r 4 t -1C - acng
 

r n~dLndPh~fP~P e as 11 


atou 7hend b for 	 acarcnoge 

h or Tasp n. 

Tho ',e )02 prtfrpd c i 2nd, anei''oMet er a on~ mbe e 190 v'r 

trpeetned _~ s nTAa n tr,wihDB dcr. 	 a m 'deloe 

the pio~mast rekmonhs" afther th',ji niLia n fthe tre'imn 
(2a !oted of 294"ba5ieay .1 'rso rlice 'tre'arte wi thur-~d oleir o 

of ~~~ ~ ~ ms,~ ~ tju ~ ~ ~ i~ pe-~t ~ deeipd'ppnssa~d ,itA 

no . es w r ' 'oA4tp' '--4 	 d an 
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-Grossge~i ti. nowere sever a I.ex e -p 

GVL .hcw: a amintiom ; ma :.94j,f rom4~ 

by- hyep thea'o derm ppij aei wich er e ted Fo 
theI nthemi sufce he Ml gis.a~ dc or inveIS aymtr~

'i> . 
beae4ikr, aa~hs L wit r-ccnL> (te hyekrami! 

a t om o f c n a s ,io y t .T e r" mj i- b 'i I 

mainn chngs Th Kn4--oran did,., pr4,n pah~oi 

.F'FSiiei'i' :a e ca c n ge'i or tino promoters'-, 

f ia e n in o.cotty tfe eX p rim6, D it IFi a'I"hc I-5''4,, 
SiAL-4 mo th in' or r to'i4i be' "i co c u ''F i ce I- mn ,ii iF, 

i ~~ t4Ie~ ~ os4iL-ig ~ ~ hL ~ ~iie ~ ~ v 4!~ ~ ~ g Oi<494hrta ~h r'a ~ 
wi~j theknow ogn sA~rtd t 3 doelo t.'v tmrcari DB 


on mo th ag .
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4CONCLUSIONS
 

rSnr de Grado etracted f romp ICiton 7er 

o extracts fr-oT1 th~ecore~ fri in 
ofth Crotor lechleri tree., 

Thr4u;re id'tein Or trc EITOit in the ie'avesu 
of thebAci~t 'n 'I 1,eriand the most bkidant one was ~ 

T~asp inewas h cti O' ',1teri za tp i ncn 1 L-p e s en1: i 
Sa~ngre4 de Gracdo et'racted 'from Croto hl1ech14er 

~h' Lid healin process~., r I 

*,1~~~fibrobasts atonceritrtions1 ,be1llow2)- nOg/m1 ard i t di d
 
' ' e Ih1 PEr at ion~
not uincrease ratE1Qf-11P 


w fon nt~h ibit the contac i on61 

hnn .f orEsk i ni i a fibr 0b I as. 

6~mutagunicitY 1tud using; the 4rnes 4tcst. showe htSJrg
deGad a wh le taspine chloydrate had
..ttrcco k. 

~~ ~no Jn~ta ernii activity. 'I1 

"StUdies on e ef f eect4 - Ire de,;rao andAsnt! A"
-t o.'Bancr a'dpCdnd' 

"y'chorhdrteortisister choai ek:lnp (.SCE) showe t I
4bsTaspine hlrydrate increased the' nIumber of SC[ 3in 

V79if4 ell;,b..t no ,increase wa5 abservedinCOcls 
10Uigthe tW-'tg O 'skincriogee syste w e V 

4 14he shown that~4nri Uher 'Sng a ir tppeIJ1 
;'were carci nb~geni,viard/or -tumor promtr f te n0ya +
iitrea t4ment. ,,1 
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FXTROTrONOOS9NJRF DE GRA1DO FRMDFgRE T RE P'1)0tITUITSC 
DING -m RSTTRP" 

TREETPg~ OF] PH ~VOLiUMEK OF~ YILIL
 
- XT I ON E--~ Ig/11
TV~ XTROCTION 

6-- 91 -~agm ~ mJ-1 -- ~ 2.2 2.72 

M- 5ql ar-To each of the sample wre addced tJ n - -qri
 

~~~~e alktalinized to 'p 9 wth amn~iui hydjroXidf
tt~eJ~h 
and extated,e0,hautv- wie~t~h choroform. Each clooorm 
extract,,wa concentrated i n a rotavapor then dry'ed and -the~~

ht' 0os theE 6k gaIkaIoidvr eaU d i napl'- alI'
7% 24 -0'.65::j-~9-- ~ 

C) Iml ofec f Lhe 5ape wer Alded Ijlo ae' 
th as t e aI kalinized-to pH 92wtha 

etract iasdred and hei redissolved i 1 m:o-o lLlou
 
and0 1e , bobn& t347
< was merLrdL~igaZi 

Spe ro fotome er-.jThextinction coefficient of taspine at 47 i 

a si gni i can t di FF$ernce2 between thee ?gbFUPS an.thegOUS-n 

'The col lact n datE wJas Dec mber~ 19, 190,1 

-- ---Y -- ~*4'A - '~----' 



I A
 

4 AB 2 ~4 

q 7
 

EXRCIN F AGE,1 1ACFOM -ER RL RMIU
 

~4 1 4
-112 < 4 ' 44 . 4 

44 42 I-4< C). 6," 

- ~~ ~ ~ ~ ~ ~~44-- -- -- ----4' -~~ 
~~~4'"'441533c~ de Grado was co lced fo t e te s nm rae" hc 

on ebr 1 , 1:5and, 5; :a d, n M y 2 , 90 .' h I a m- dary .19 


4,'te.t4w"a' d "-'4 e44 de; 11o etha
 
To~4<4''"I ml 4~44 each 4, 44444 were" ed .. of wa e
of o ~ th s"""'V ad I4~ l th 

mixturwa al t '4<'4 yrxd -iUPH~ 9 '"IVizp 
and 4l~4.4.4 ,wi-"' 4 o c rfextr c~e l "'a~~iv 4 h 4aof 4o'fri E4a4' h, 

r-~ <4~4 '4.44' ~ 44 ~44 '.4) >44' 

Xh .e~=:, .2 . 8c tr-ts 0 da gr7380"frI~ aa'was 1+C. 

wasra sign~ficat diiffrec betwee the to ~grup P< 0 

i' 44 ~ f~cho ~ h ui 1 4 .l V,.~n11~,9 7, r
W hnaIdiin 4 h'doid<46,5 W~q& 
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I~~_7 

control (rD 	 .11 

SG 	 51? 1 1 1 . 8 

Tabpie' t.m11C () /r 71. 0 1 

Obrevi itions: 	WS = WUndbeakinstegh

SIG =Sargre de Grado 
 2 

STaspine-HICI 
 = Taspirn' chlrhydrate. 

Nce wepre anesthesized with vapors fdiethyl ete and a~ IcM 
'A ci ion , as made perpendi CIler _to the ais , fsmfnmet-y f tea i 
anid th"two4borders of, the Wo~nd were'stichdtgte tiscntr 

g~tete ~ n~p~vry 12 hO#rs the 'comfpol-t
beinQt~ted Ias~ap llied Ato the w~ound . -,For thi p~pGU.QXn M2I

mealt p m crop 1diwpe 4 ddrj1 'Veins ,,a 
WacLIndy' h ant.-h 	 otosrrcie ny


~'\/Fnt iii2which liheror6 wa dtdI1. horst ,'~ pib elte 

f g'one of. the borders of t~he on aFtr 1-itin.Lh t hle4 g 	 ret h other onet For moeJh? tai _hi p in 	 a 2MeaSLrable_ fore teoe. hmred' 

t 1:,i anlYi S~ ohtps 	 thUi ng "'~ 	 s sh2tt w d2it:t ic a'ie 


di erence, betwepri Aher can Lrol; grouip and, t>heSG-g roup , (p0nO5 '-:.n 
bewenr the,Qcntrol pU idLPtpi6Hl L(p C CI)i1 

f.r C an 22gn 1'2 	 2 

http:1-itin.Lh


"DOSE-REPONS CU TI IE Cv IY0 7 N FETO S 

0.u 002 s 54''''s< p 7, 6,p * 12 5 '''>
 

o. oQc 5 9 870 + 6. csss

39. 9
 

0.0o- . 1''.V5 66 .2 .7 6 11,5
 

Taspis"' 's~Ss.5S 'neHQTsieclrhvydrate 5 


gtat tLica 'Anal~ysis Usiriqthe Stident#'r-t- tt showed

*e(<r~di f-Ypruce with the control was signifctv (P~h~<0.0 ) 

Fo th ehd TeablIe '3.:and. text. In' this~experimnt vie use:~ 
5
 

group e pe each' .. V .i 


P ~ s2 ~S55535 .f.s 
5

'
5 5 

~ 

5s 
ho ,r, 5
w 



11 10 

20:4 

Contro 12, 21 4 ,+ ' ?13 y 

Ta e I 2 .S 6 ,A 1 .6 "(,6p H 

-TsieHI 24 24 G7, 

Co to I V.I I31+ 

Coto 10 10{-9~ 

con~645.620 vF 4~3.9 5 

Cool?t '164.' 14'E39 C)yA 

Taspi ne HC 9~w~6; :92.- + 

Taspine-~ 12 7.4 7.+ 

Co5n-4~r o1144Z 1 19. C4N~ - M2~422.95 A 

Control 16813 w , I5 2,:'26.9f. ." ~~ 

aspinb&HCI~ Tai5p i e r-hIotrfyVrate. 'v-
WD _wotynd_ breakingl 5t t -

=,~The di:Ffere'nce with~ the conLrol wa signi ficative(A5g>'vL 
Thebe d rf'-fen wi Lhtecnrlwssgi ativ e (P.<1(_).r-je 4 Iw 

the"7 h
For44' me d e Tb e ., and text. I thi c,x p- rer -4 

0' 6 mg/ml' " " 14',~ 

http:2,:'26.9f
http:M2~422.95
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L 44, 
Iv, 

,t F~ROL TBL -7.%*/944fU 

ng/m 4'e 9 No. I s9 %~ Dead No C'I9 ea 

20 3'..91 ()()0 2~5 O4)C)C 

~ 99' 

99'~99~9 99,94
 

5C).2 9 340,''9
 

4: 

~ 9 
o0'99" 2A42.''. ,91C', 0 C 

99 '' ~~ "'k.~ ~1 9 6 30",
4j~o #J.' " "''o~" ~ o4492' 

10--)For sk n f b ob asti we~ E? '-9 .9 ''" 35 .diss 

uOg olr "dise wer incubaed at 37C a fra dif9 e 

ulae mm fo CUI fL-t'r 

~atm1o . pdeonear 95% e~t 
'.Weeport ttal IS' p diff tJ"'~'~'h~ anirb At hor's h r -e'<n 

pecetg of, deadj -ce11i cal.eCUlat.ed by' he~:tr ypan b lue excj 'usi on, 

Eah' oint repre ts'the avrg outo hee lts 

4919 ~ < .9, 4 9'~ 

9~,',~4~9,4''.'~.~9''.'. ~ J 9'99'A 

9~99'9999'.999 1~'. 990 

9 
99 9 .1,9"" 9 'q- 799 

http:cal.eCUlat.ed
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EFECO. 0S 1INE IiC1I ON THE PR9OLIFERATION OF SUBCONFLUENT 

HUMAN FORE~f'IN F'I8FRODLASTS. ~ 
cU!%TRE~S 

"J" 

5'~ 01610Q' 

74 3 31 4 

16 1)DOc t5 .16 217 o( 

ce 

tmsh o 0~e:of ~ ~ a,~ i ~r. AtP 18hus.tedifrn 

600 hors16aopjr L 1n22;0I. 
-set f Sve oletdb 

r 

on a .Jin 'd OU-7 ',0in 'ed 'i In~ he-o yt - -t33 
We~lepot hrete tt z I umbe ofcelI's er plat S we I s 

purej~ag c-, dedCl1 yte IAC~aetya P IU 

method 

Tenme ofc's/-* s h- at 1 or q 0 'C )da 

or, fSirb ~1wi~ ~~~~t , ni p~e 
Ea-r-h 'po nt epeens aerge c~n o tre p aLes. n~6 

he 

o 
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T",, 

'7: 

ng/nil 

7.: 705. 1 

2 98.6 1 20~ t5 192 1879 4' 

- - - - - - - ---- - -- 771 

c io it g M M 1 , 1 0 e u ±n~1 m M l ep es , 50 
dighel gen~tmin. , The dishes were', nF'bted at 37 n' ~m' ' 
atmospher'ei o Co. and-95%>air-Dnrce3',t he cedlI r'ih- cnflO'c

(3700cel7 s l.ate the nujmber of: m to-, per.i 1"at~e Was .COUnte'd, 
t h and~ e mdi cagedi4our ), a 

c o nta ng if fferent c o ncentraion s of t a spin c~-7 ume 
mi-,S/lt a als counted 24,- 48, 7_2!',d,,i96 h6Url lter." 

Th following formula was applied inore to ci termin the. um6ber 

-Where: Mt Mi os,, -~~a 

MCMtOM5Counfted (In10 differenpt'area5 of th aite.,
Fi~ oh ~ aet p oF plate. 

Ac Jr ea 'co nte (Oe of the I10 d~i ffieet arE?, cou nt ed Y 
'Ach:point~ repreqents th e' avrg count ?of thiree plates. 

2--V - ! 44 7 Y 't'L -- X4 a
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I'B~L, ST S., - P, A%4 

T4-I E-HAS 2f Hours 18 1 )urs Or 

W' 21.4~ +'2 67'_4- 23. 7' 0. 3 . + 7 9
 

4,4. 2 , 2217 2. 03 263~+ 06 2 +44~ 6 

0 1b.6 2 2 2 .17+ .00 3R.,t57+' 5.'0" 
- - - - - -- - - - - - - -- - - - -- - - - ---- --- - -- ' ~4 ' 4~4 ~ -''~~i-7 4- ---- ----4 

1-' For es 1, ,-'+444 brbI s s e edno4 ae t 0 M ti5LIc ltr 

4 'ni al,4- ed '4 ':H *sen74', 

: i e a :4MHbov4n ' serum )MM4 -4 L- S,- -n 4''mam 

The', .Sl We inCbtdat,7 i a~uiife -. 4toperpo 

'1 r4'ncd 

3.di~~h ~ espitorntdnn nEa I asrih3sa~ ~i

lineForeNa by la&tqr- ' i tod~the~' SuLrfac 
P blade'ime 


'of4-'3 thedse,,pIa Ari " ~tby'mo nt"-374-4Cfr az or. ,d 4 rdsthPrig
 

the5clles tI order 4to -ciea area&? t hi- ofWas pu9ie 'n, i C: rih 

t"'he I ne. PI ,Ateswere ,tten'4aheai th PBS.1i1n orderto 0 i mi nate al I'
 
thec 1ll',4debri'es and media w~H60.i
M e' nf M. ss i t'eni'lwi~ 

- o' 9~1e~ wi th' Ha'nks salts ~ 1-e~.50e ,Oi i6/M gen t avcan)4 ni~dh
 
4the,' ci ffer&64 E :cofncertrati ons ~o f -tasp inE-HC 1 was d e'd. ' at ie r e
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FIGURE 9.-	 Thin layer chromatography of the chloroform 

extract frcn the leaves of the Croton lech

ieri. 

TLC was perfo_,led on silica gel 60 HF 254 using as 

eluent a mixture of Chloroform: Methanol (Oil). 

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

respectively 	were positive to the Dragendorff rea

gent. 
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