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A Study on the Biological Activity of Taxus spp.

Tae-Hee Kim
College of Pharmacy, Sookmyung Women’s University, Seoul 140-742, Korea.

Abstract—Yew cortex, twigs and leaves(Florida yew, Taxus floridana Nutt et
Champ; Pacific, yew Tazxus brevifolia Nutt(Taxaceae)) were extracted with MeOH
and CHCI,, respectively, and then the chloroform extract was fractionated by silica
column chromatography. As biologically active substances, taxol derivatives were identi-
fied and several biological activity tests were followed. The results showed that it had
no antimosquito activity and inhibited the growth of root meristem of cress seeds. The
chloroform ext. of Florida yew showed 91% inhibition rate at 400 ppm and the taxol
fractions of Pacific yew did 919 at 200 ppm, 94% at 100 ppm. In the antitumor activitiy
tests in vitro against a cultured cell line of 1.1210 mouse leukemia, Pacific yew showed
99% inhibition rate at 1.0 ppm and Florida yew did 97% at 10 ppm.
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F 555 (Taxales)e] &3¢l F %3} (Taxa-
ceae)o]| = Taxus spp., Pseudotaxus spp., To-
rreya spp., Austrotaxus spp., Amentotaxus spp.,
9] 5&0] glown o]F FF5< Taxus spp.+= A
Al dg] FEFo] 2097AF ¢ #Fo] 9]
t}, 8%, QB Lo A4 3= Korean(Japanese)
Yew" 7t Q2 339 Holl A8l Europe(En-
glish) Yew®7 glow, mlFAdd AP3e
America(Canada, Pacific, Florida) Yew®, tju}
of zA43le Taiwan Yew Fol 9o F2 &
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Sevtetel Agm 9 FERE FEEA
— {73, BAR, FEK) Taxus cuspidata Sieb, et
Zucc., BEVF-GKIR) Taxus cuspidata Sieb. et
Zucc. var. latifolia Nakai, 7}e}E(fn@ER) Ta-
xus cuspidata Sieb, et Zucc. var. umbraculitera
Makino, F=7}2}% Taxus cuspidata Sieb,

(niEAD Tazus
caespetosa Nakai Z- 2% 3¥ Fo] 7]E5d
o} 50 FEFo] AEF2 & taxane derivatives

[ ~VI, 5" taxine, taxinine I ~X, taxinol®®

et

Zucc. var. nana Rebder, =FZ&

A

taxacin [. I, taxol [~ I, taxusin!®!) scia-
dopitsin, taxiphyllin, taxamairin [ ~ 1,2 ph-
yllanthin, dhurrin, taxagifine [. I, betuloside,
ginkgetin, sequoiaflavone!® secoisolaricinresinol,

ponasterone A, ecdysterone,'® sorbitol, sapo-
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nin, bitter substance, sucrose, tannin, vanillin,
isoliovil, a-conidendrin'® Z-o] R = o] ¢z}

THEFY daze Aok, Fk, AE, A
sh, bl TE, B, AL Bo] g
th %1% Huang®® 5.2 taxane diterpenesy} KB
cell culturez A EEAHAHPL 3te] EDgo] 3x
107 pg/mlo] ¥ taxol 1x10° pg/ml B} <kst
& A G2 Wani'® 58 Tazus breviboliao)
A taxolE Hasle] TZE AAEYz antile-
ukemic, antitumor agent$]-& #9ldtgc}. Li-
ang®V 52 Taxus mairelo] #] antineoplastic dit-
erpene: Taxamairin [. [ € ¥ 3}3 hepatoma
cellse] antineoplastic activityl ICg0] 30. 21,
26.78 pg/ml 4% 3 9t Miller?? Zo
Tazus wallicuiana Zucco 2 H-¥) antileukemic
alkaloids, cephalomannine-g- £ %3} 3 Mirzoev?®
%2 alkaloid taxine?] <fe]#& 2 EXJAFHS
A9 0.5~1mes) Sl A LA Fol
F 20~30%0] vhebdg gt Vohora
T2 Taxus baccata®) biflavonoidsr} 327

A mAE 3¥E AFsd A5, A9xH
7b 3 4™, 2959 dor BB

N vl 5ol d A3 aHE Buslx gich, Linlt
E& Taiwan yewe] AAE W7ol
Az gz ok = F5E B T
#Ad s <49 physiological parameterz
bio-indicator2 & o] &-3]n] gals}F4x 9}
@ AA%Ee] o 4ol Ao} E/F o
A%, FE, FFA, 35TY, F4
Adle] dojrin ol Mo AvE &
o et

o] A& vlFe] 25 gl Pacific yew?
Western yew,?” californian yew, Taxus brevifl-
ora Nutt.9} Florida yew,28-3® Taxus floridana
Nutt et. Champ& AP 52 AF-23le] MeOH
2 Ext.& 9hE3 o] F CHCLE F%38lo ol %
column chromatographye| ] taxols® &4 &
3]-& o] mosquito larval test, cress seedling
assay @ mouse leukemia L1210 cell& A}-&-3}
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HEME

19894 69 w|Fol| A= Pacific yew: Ta-
zus breviforia Nutt®} Florid yew: Tazus flor-
idana Nutt. ex. Chapme] <7}, 7t=s1A9 o
£ A3l AP o) AF-L-314 . Mosquito larvae
testo] A}-23F 2y ¢& Floridadl 8w o) &
o 4] F-of whol AL-8-3} ¢t} Cress seedling assay
+= Cress pepper grassE Chas C, Hart Seed Co.
ol A TF¢l8te] AE-39lc}h. Cytotoxicity test:
mouse leukemia L1210 cell§- Floridat] stz 2]
Spal st A Heptol Apg-ehglel.

Alek & 717

&7 -2 Bacteriological technical #0812-052-
28819 52 petri dish¥= Integrid petri dishz &
7o)l 100x15mme]w] AW 13mm 7o &A=
3 polystyrene-&7] & A1-4-3l9 ). Mosquito test
9 GFRL FF Ext. yeast AH&3gs. Cyt
otoxicity assaye] = media-2- RPMI-1640. HEPE-
MOPS powder, fetal bovine serum (FBS) Ha-
nks balance salts solution(HBSS)% Sigma A &
L A4-5k9d )y, CO, incubatore]] w} ksl La-
minar flow haod cabinete] 4] A A8}z culture
platez = 24 well 6 well plate 5] multiwell
tissue culture plateE AF23l4rct. FFEAo g
= taxol(NC), streptonigrin, mitocroming 23

QAW o trypan blue, A X Z7 e hemocyto-
ol
=2

meter& Abg-sla 28 A Ge AFE AL}
.k
o EHuly
1) Ag9 F2% % E3—Pacific yewe} Florida
yew 7t7+2] A8 450g% 179 MeOH=Z 297}
AedA 32 239 £39L BEEY
YEAzdd AZ ext® QY ® 47e

MeOH ext. 2 CHClL;Z 33 $%3}o] CHCI; ext.
£ 9givh. Taxol £ L& A7) 93t CHCl
ext. 1g%& silica column chromatography®
CHCl, &®8 =, tho] 2% acetone+CHCl,,
5% acetone+CHCl, 2 &8]3}3, 2% MeOH-+

CHCl;, 5% MeOH-CHClL 2 §-2]3}e fraction
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1~108 49t} Fractiong TLCol4 IN H,
S0, & EF3txn 71d3ste] A4 2 244 v
e fraction 6,68, 7o) Pste] JEBAARL
34}, Scheme 1.

Material (450 g)
, extracted with MeOH

!
filtrate
evap. in vdacuo
MeOH ext.
suspension in H,O
extracted with CHCl,

Residue

CHClgllayer

evap. in vacuo

freez dried

CHCI; ext.

elute with CHCIl,
2%,5% acetone+CHCl,
| 29,5% MeOH+CHCI,

water layer

, [ A A
Fraction
1--5 ('5 6'8. ’? 8 9 10
1)
Sample
Scheme 1. Fractionation of methanol ext. of
Taxus spp.
2) 35 EAY 2A—i) Taxol 49| =24 :
Taxol& 1000, 40, 20ppm =] #] DMSOo| &3 4]
A ETEAL WEA dzFos A4udc

Taxolg TLCell4 CHCl, : acetone(10 : 2)2 A
Asks IN H 80,8 EFez sladshd 3z
A9 WA (RE=0.6)F FQl8te HAA % taxol
9 293 ¥z Azsge.
mitochromin g9 2A] : gFA&
2 1mg/ml HA
E5A Al positive controlZ 0.03, 0.01,
0.003 ppmg HBSSZ 3]43 g 0.05mly-&
W 7ol shabe] 2.0ml = A g Th.

3) Mosquito larvae test—% 7] ¢ 80 mg(500~
8007H)E E10mlrst 27 AFAe] §AL WX
3t FatA ek 239 §5S 1/ flaske) E
500 miE- Y3 JF ext. 225g9} yeast 115g% 7}
st Sqe] ol n W] (20704 A7

ii) Streptonigrinz}
2}z DMSO

stock soltion-g TlEo]A] A
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7NEF Ao AgetAct ZEED $9 taxol,
pacific yew ext. ¥ Florida yew ext. 7}7te] A
B89 400, 200, 80, 40, 20 ppm-E- 20 mlA] & 2o
7}tz DMSO 1mlef =32 & 10mld S 7t
stk elrlel Aol w4 2A8F 1097
A H2 Fo2 JHgA ob whgete 3,24,
BAE Ho BARA 253 AaeE
& 23353ck

4) Cress seedling assay—Cress seed:= A 7+
F B B2 F agar 7gE £ Tl 719
o] 71948t & Integrid petri dishe]] 20ml E53
agar plate §]oll %A 20°J4 2447 # 9k3le
AEA stgh 50ml AP Fe) HEF DMSO,
taxol @ 7o Pacific yew ext. Florida yew ext.
ol Z7 0.1mle] DMSOE 7batx A7t 20 ml
HA FAMAE g2 Sz AT 4 plated
e 7)ol T cress seed® 6744 A
ol Al 24A17k 20°¢f A ®iFFlel Al A=A FF
root meristem®] %A AHE -—mmz 2745
AA & T3t

5) Cytotoxicity assay®?~3¥—i) wjx]ZA] : RP
M1 —1640& =52 goomle] %3]z NaHCO,

g& 713lx IN HCl2 pH7.28 =Hs=z +
'ﬁz—q« o2 0.22 microfiltero] 4] o] #3l3 500 ml
Wol el Wel WFE WAE zAsgch
Laminar flow hood cabinet ¢toj 4 F 7J2] 500
mig  2E 10ml¥ s 20mle] medial (.22
microfiltero] /1 o #3832 HERPES-Mops buffer
solution 20 mlZ- »}8}x 5mle] [-glutamine 200
mMZ 7}etgth. 500ml 279 media® o A
B o] slels FFAHo 2 50mle] fetal
bovine serum (FBS)E =129 500 mlu) =] o
dola kA AE wkEgivh. Hank’s balance
salts solution(HBSS)&= 11{ flaske] ZH< 900
mlE 713tz E& Aeo]sbv HBSS powderE 7}
3l 0.35g NaHCO:;& o]z IN HCLE of-&
ate] pH 7.22 3o AAE 1A% ¥
Aoz dssted ALt

#1) Trypan blue stain® : Trypan blue 400 mg
£ £ 90mld] ¥z NaCl 810mg, K,HPO, 50
mg, =& 3 methyl p-hydroxy benzoate 50 mg

A F RS AD gAA9 2 YAR
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pH 7.2~7.32 243l 100ml A 3o A%
sHg e,

iii) Cytotoxicity test®®: Mouse Leukemia L
1210 cell line® & o] &3te] SEoFago
34}, L1210 cell corning disposable sterile
tissue culture flask(25 m2)oj] RPMI1 1460 media
(10% FBS) 10 mlE #3le] CO, ] af7]o] 4] u
FAZRE 49 6 well plates] 2z 2mlA )
Wl A& shetz 1.6%x108 cell/ml broth~4x 104
cell2 Y 50 ul2 AF 3 celle] exponential
growth2 ZA 77 §38 2447 CO, uj k7]
o Al oFste] test cell/ml 0.7x10°2 3} v},
HZzFe2E 0.1M phosphate buffer (pH 7):
HBSS(1 : 9)9} DMSO/phosphate buffer : HBSS
(4:1:9F 2834, A4 5 pacifio yews
silica column chromatographye] 4] 2.8 fraction
6 0.8mg/mlE bufferz A 1.0, 0.1, 0.3,
0.01, 0.03ppmE ZA3}e] 347 W] ksl o).
Florida yew MeOH ext. 0.8mg/ml% buffer®
7bste] 10, 1.0, 0.1, 0.001 ppmE w}So} u) ok
Sgh ol 7 welldel o)A 0, 9mly
& A A Hslx trypan blee starch 0, I mlE
7}8kaz 54-%F hemocytometere] 7}8le] & =7 o
A cells Aol AAA (DE Foheeh.

I=(C5—T5)/(Cs5—Cy) X 100
Ty:397 WgF A9 4892 7
@ oA AZ %
Gz Az &
Co : v} ¥R o] vl o] Az

2%

o =
N8 ZI} ¥ D

u] 3 4] &% California, Alaska £33 & £
&+ pacific yew.% )= 4 Florida A]-E-Z o
A5k Florida yews] 431, #2749} o
AMB 2 HA 7z MeOH ext, CHCl; ext. &
E32, pacific yew, CHCl; ext.& column chro-
matography§ A4 3}e] taxol 3-8 o] A
FAARY ASE e 2o

1. IR0 MESHM :

Lo

Taxol-& mosquito lar-
vae testo] A& 20 ppmo) A 50%9] AELL
B}l 31, cress seed meristem®] 943 100 ppm
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growth{(cm)
14 ]

' __r.so
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{ No. of media)
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Fig. 1. The effect on cress seeding assay of taxol

ol 4 969, 20 ppmo] 4] 85%, 4 ppmolAl 6292
o442 ey Fig L.

Antitumor activity®] tiZF 2.2+ streptoni-
grin 0.03 ppmol| 2.7x10° cell/mle] A} 93%¢) 3L,
mitocromin 0, 03 ppmof} 1. 5% 10° cell/mle] A 100
% A4S 2% A Pacific yew ext. Florida
yew ext.®} vz HE3IH .

9. Florida yew2] ME& 4 : Mosquito larvae
testo]] A A Zg0) 100% G o, cress seedling
assay A F= MeOH ext. (Amax. 278) 100 ml¢]
0.1mlo] H3te] 61%< A &) Az, CHCly
ext. 400 ppmo]l A 91%, 200 ppmel A 29%2 o
42 erych Taxol £3& A d ¢ 99
o}, L1210 celle] w3}l & 10 ppmo) A 2.3X10°
cell/mlz A 97%% A4AxZHE AFT F+ 9
Ak

3. Pacific yew2| ME2& XA : Mosquito larvae
testo] 4] MeOH ext. CHCl; extels] AF£LL2
100% 4. tF. Cress seedling assay®] >4 3+ MeOH

ext. 400 ppmoll A 58%9) A && e
CHCl; ext.o]4] taxolAl7} &-F2-L Feldld

column chromatographydle] 9& 23 6= 200
ppme] A 919, 100 ppmol A 88% K=, 3 6A
= 100 ppmo]l Al 94%, 25 ppmol A 84% T} ¥
2 78 100 ppme} A 70%, 25ppmol A 349%9]
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Fig. 2. Cress seedling assay enhancement of the
fractions by Pacific yew

Table I. Cytotoxicity test

Material ppm L1210 cell/ml InAibition

(%)
Test cell/ml Day 0 0.7x10°
Control 0.05 29.4x%10°
Streptonigrin 0.03 2.7x10° 93
0.01 10. 6% 10° 64
0.003 18.2%10° 39
Mitocromin 0.03 0.15x10° 100
0.01 0.99x10° 99
0.003 4.8x10° 86
Pacific yew 1.0 0.84x10° 98
0.3 1.86%10° 9%
0.1 20. 6% 10° 38
0.03 26.6x10° 19
0.01 33.0x10° 0
Florida yew 10 2.3%x10° 97
1.0 3.0% 108
0.1 3.9x 108 0
0.001 3.7x10° 0

Control; DMSO/phosphate buffer/HBSS (4:1:9)
Buffer/HBSS (1:9)
g $¢& Jehygcl. Fig. 2. mouse leukemia
L1210 celle) widt A& 1.0ppmolA 98%
0.84X10° cell/ml24] 0.1 ppmo]4] 38% 20.6X
105cell/mle} o A)§-& v}elyiv}, Table L
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Pacific yew. [Taxus brevifolia Nutt (Taxac-
eae))9} Florida yew (Taxus floridana Nutt ex.
Chapm.)2] MeOH @ CHCI; ext. 3 taxol &
B30 AEF4 FIE antimosquito test, cress
seedling assay, cytotoxicity test® AA At
mosquito larvaeo] = EF & I7F GGl cress
seed®] root meristem% <43} A2 Florida
yewe] CHCl, ext.o] 400ppmoll4 91%2] A
£< Jeby o pacific yew?] taxol 39 200
ppmofl Al 91%, 100 ppmell A 94%°] Gk F
%42 mouse leukemia L1210 cellz. AAg A
3} streptonigrine& 0. 03 ppmofl A 93% 2.7 X10°
cell/mle] <&} o) s mitocroming- .03 ppmei
A 1009 1.5X10° cell/mle] ¢JA]&& el E
o} u]3}e] pacific yew 1.0 ppmi= 0.84X10° cell/
ml 98%9] 4A-&¢ vellxz, Florida yew 10
ppm& 2.3% 155 cell/ml2 A 97%9) 4A&&
B e
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