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Effect of Selagineila tamariscina on U937 Cytotoxicity

Sung-Hee and Park in-Ja Rhee'

Deot. of Pharmacy, Hyosung Women's University, Kyungsar 713- 702, Korea

Abstract

in order to study the antitumoral effect of Selaginella tamariscina extract, the cytotoxicities to human
histiecytic lymphoma (U937} and lymphocyte were measured by MTT methed. The water extract of Selaginella
tamariscina showed the effective cytotoxicity and increased the cytotoxicity of doxorubicine, cyclophospha-
mide on U937, but it had no efiect on the cytotoxicily of lymphocyle. The cytotoxicity increased with the addi-
tion of other antineoplastic agents but decreased with the combination of antineoplastic agent and Selaginella
tamariscina in the lymphocyte. The results indicated that the side actions of retinoic acid, dexorubicine and
cyclophosphamide decreased by addition of Sefaginefla tamariscina water extracts.
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A (Selaginelia tamariscing)

Ao AR ARz AT (AT, AP 7
R18hed Apgahsich, A ZA L A 100ge) FH
1000mlg 7hebar, 15052 SHR75 AA sl &
F9 % o7, A4S, JEATN FURY AL
b wate] aAbg-skei ol Retinoic acid (Sigma), Doxo-
rubicine (Adriamycine, Adria Laboratories inc.), Cycio-
phosphamide (Cytoxan, Mead Johnson Co)E 25 0.
2um filker2 o] 3}-51e A3}

A Z Bl 2k
Cell line

(J9372 human histiocytic lymphoma cet! line {ATCC
159315 Sh3 ) 25 Lo ol T 3hed ab-gslgdvt.

tymphocylet= 20-25412] 2374 A ale) @ A4
Holad el Eg et

A 25

RPMI-1640 #iA) o} 10% FBS(Fetal Bovine Serurn),
100pg/mi penicilline, 100ug/ml streptomycines- &7}

- olelzt

ahof wjokdd o 2 sjgi 0w, cell® 37°C, 5% COrellA
wloFaisd Th, MTTE-41 2 RPMI-16400] 1% BSA (Bovine
Serum Albumine)Z A 7}sled wr] 2 Al-&stefct,

ne

2}

Ar

s
738k A9l20~254).2. 2 Fe] g9 20mi$ heparin
Azl g (20~50unit/ml) FAp7| 2 R HAEE AL
= PRSO B 3HH A 51o] Ficoll-Hypaque{0=1.070-&
el Z=A A F1 L 1000 X g2 1087} {14 2elslz PBS
Z 33, RPMI-16400.2 13 318 5 1 70%ell/mi
A AZGT 2R AP o] Btk Az
trypan blue ‘%*ﬂn} hematocytometerZ- o] 4-31od & n]
ahol 4] A Arstelk.

oE

MTT 249

211 ¥l single cell suspension-2 U937 celle] 7 & 4%
10%cell/ ml, lymphocyte2] 251 x 10°%ell/mie] H L&
TEE g 4 R A4S AT F, 96 well
microtiter plated]] 15041/ weil®) E 377 4422 sl ok (37

C 5% CO2), MTT (3-(4,5-dimethyl thiazol-2vh)-2,5-di-
phenyl tetrazolium bromide}&<4-& 50ul/welld Y51
whAl 44171 vlekshal e Plates 7 o] WA & A7 8

3L DMSO (dimethyl sulfoxide) 150u1E ¥ =2, -§-31%
formazang ¥l A2k sk 53] w18 dusted o
BFH (meant$S. DIE —‘;La}m‘ﬂ' ShAlZ A S

s A8 e 4B (survival percent) 2 F A1 84
ohiT

Optical density of sample

Survivai percent(§. Pj}=————————
Optical density of control

Az 2

A Azke] AR e]s Student’s T-teste] 2]3lo]
l/r? - 73 A sl e},

HHEo) Ug3Te M==

T ghabellA] B, B9, S35 AR A
ofo.mA, 2w sk ﬂzw*-i MTT A& of-ga]
o} U937l gt He 5 i) AEEAS
st & ) {ag,} 31 djAl RPMI- 1640/10 AZ-
Foifh BEFE 100% =4S FFY 5 -ﬂr,
A emst —;/}%-’F% A FFro] #2] R-iii Ed gty
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st &3] Tmg/mi HrielfAli= §1.33%, t0mg/miof
e 16.88%2 4&4-¢ LJrEJ-LH‘”L} Tmg/mlofl 4] 3
B AZEAL ez, o)l Ay Ay
=3~ Tmg/mls Frtes 2 sl ohTable 1).

B HAP! retinoic acid, doxarubicine, cye-

lophosphamide2t Aedoi U9372| M= EMol o]

= g

st A2 of s, &
245 doxorubicines} malignant jymphoma, muiti-

e R

ple myeloma, leukemial] 8-8-%i+= nitrogen mustard fr
=& 4 cyclophosphamidet DNAZ g 7]4¢ Ale]el] 4F
4¥ o2 DNAeL B3AE 84, o] Al el & ik
alo] DNA §4 3 DNA 2124 RNA 84 5 whshale
eFZ FA o] =g Raba.o. cardiotoxicity2} mye-
losuppression 2 A1z+gr W oA A28 vpehd o,
EFF retinoic acidi= B A el ALg-5 obA X4l U937
o A terminzl fonocytic differentiationg S0&ici s
BuPEgle =g 9373 lymphocytes) iEk &35
ula A g stelch

Table 1. Effect of Selaginella tamariscina on U937 by MTT
Selaginelfa tamariscina
Cong, {mg/ mf)
O, (540nm) Survival percent{%)
Control 1.268+0.0867 100.00
.01 1.264+0.038 99.68
0.10 1.790+0.054 93.85
7.00 1.041 10.066" 81.33
10.00 0.214+0.057" 16.88

Values are mean=:5.0.
'p<0.05 "p<0.07 : significant to the control

Table 2. Effect of retinoic acid and Sefaginella tamariscina on

U937 by MTT
Retmorc ac1d+SeIagmeh'a
Conc. of  Retinoic acid (R. A ) tamarlscma (Tmg/mh»
RA | e T S
{mg/ml}) G.D. Q.D
(at 540nm) (/o) (at 540nm) 5P (%)
Contrc;! 1 296+0 029 TO0.00 1.087 :t0.020"* 33.87
0.001 1.170x0.069 90.26 1.121+0.021* B86.47
0.010. 0.832+0.019* 6420 0.B877+0.021* 67.65
0.100 0.502x0.009% 38,70 0.502+0.025* 3875
1.000 0.372x0.026% 28 67 0.364+£0.014" 28,12
Values are mean=+5.D.
"0 0.05 " p<0.01 : Significant to the control

<005 1 A significant to B
* Retinoic acid was added
* Retinoic acid and Selaginella tamariscina (1mg/ ml) were add-

Retinoic acid?] ¥E7} 2718 det -4 9=
AZE Faed vebgdeh. B3 retinoic acid 7 %
o A 1mg/ml-g M-85 39-& dhell X retinoic
acidErx7) 271d 42 §o4 9= Y&F s 1}
el gl o) (Table 2).

3 doxorubicine 2t 5o H Tmg/ml B L =
o] 8} & oo & doxorubicine w57} £718% dox-
orubicine ©%-3o] o)) n)sle] A7} A2E FAF
efjed v} (Table 3).

g8 cyclophosphamide ZF 5o AW tmg/mlS
W4 25938 9, cyclophosphamide 527} 2713
8 cyclophosphamide 2% o Aol Higled, ol x
Ae-go) ok 10% A= ZHashele} (Table 4).

HAWo| lymphocyte2| MESMo| olx= G&

Monocyte like cancer cellal U937+ w}gl &b %
24 lymphocytedl]l £ 702 48§ A, Ay
£ lymphocyted] digled Tmg/mixzeollA 94.51%, 10
mg/mlsl 4] 89.88%2] B&E-5 Jehle] Tmg/misiA

Table 3. Effect of doxorubicine and Selaginella tamariscina on
1937 by MTT

Doxorubicine + Selaginella

Conc, of  Doxorubicine (D, R tamariscina (1mg/ ml)®

DR e
2/ ml} 0.0, 0.D. «
- (at 54gnm) SROR) o 54grim) S.P. (%)
Control 1.296+0.052 100.00  1.149+0.041""  83.66
001 1.184:0.024" 91.38  1.129+0.028%  87.15
010 1.15040.030" 88.72  1.14120.027"  88.05
1.00 0.612+0.017" 47.20  0.899+0.049™*  69.37
10,00 0.578+0.055% 44.61  0.45750.013% 3525

Values are mean+5.0.

'p<<0.05 "< 0.01 : Significant to the control
*p<0.05 **n< 0.01 : A significantto B

.D. : Optical density  S.P. : Survival percent

Table 4. Effect of cyclophosphamide and Selaginella tamari-
scina on U937 by MTT

Cyclophosphamide+Selaginelfa

C}agc Cydophosphamrde Py tamariscing (1mg/ ml®
P ———.

(ug/mi) oD, o.D. .
(at 54Gnmy 5P (%) {at 540nm;} 5.F. (%)

Control  1.268+0.066 100.00 1.087+£0.006"** 8573
010 1.225+0.027 96.61 1.114+0.026"** 87.85
1,00 1.182£0.047*  93.22  1.133+£0.034" 89.35
10.00  T1.160+0.060°" 91.48 1.093:0.026™ 8620
100.00 1.135+0.075" 89.51 1.033+0.010™  81.47
50000 1.673x0.041" 84.62 1.011 x0.027™  79.73

“"p< 0.05 *5<0.01 : Significant to the control mean+£5.0.
*p<<0.05  **p<0.01 : Asignificantto B

G.D. : Optical density  5.P. : Survival percent
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81.33%, 10mg/mlefl A 16.88%2) ALE&& e UG
37ef vlaho] AaE Absleo] & A 3] 7H4As e ol (Table 5).
sEQHAC retinoic acid, doxorubicine, cyc-
lophosphamide®t Aol lymphooytes] MEE
Aol njxl= &
Lymphocyteo)] W3t Sl awidle] A 54 s, et
B Aol Hn g ed Al Al EEAS MTT 8448

o §-5hod Zaled B AH# retinoic acid 7} #7138
o] wal PEEo] FEAF e 00 retinoic acid ZF 5 R

) tmg/mid g Fofetelg W retinoic acid W%
Fol Al mwrk HZod Ao lymphocyted] A3EHo] 0.
00Tmg/mief A Fr2] = &g o} (Table 6),
Lymphocyteol ot doxorubicine] A E%-/4-2- dox-
orubicine &7} Zrlebel whal, o4 gl S
A7 el gld. Doxerubicine. 2 5 ol 3wl img
Fbg 2 5ol gl -4 o= doxorubicine 271 240}

Fat Al et lymphocyte2] A

og Al

T2 doxorubicine $H5

g0 oim.02 Zobshed} Table 7).
Cyclophosphamidels T 7} Frbated e 258 20% A

8 AEg 3422 etk Cyclophasphamide

Table 5. Effect of Selaginelia tamariscina on lymphocyte by
MTT

Selaginella tamariscina
Conc. (mg/mi}

Optical demny fat 34Onmj Survwai percent (%)

Control

0.74620.006 100.00

0.01 0.746+0.018 100.00

0.10 0.74210.012 9G.42

1.00 0.705.:0.002 94.51

10.00 03.6710. ()59"' 89 88
<001 bu,nmcanr to the control mean *—S ]

Table 6. Effect of retinoic acid and Selaginellz tamariscina
on tymphocyte by MTT

Retingic ac1d+55.‘a;,m9!.’a

Retinoic acid (R.A Y

Conc. of tamariscina{img /mh)"
R.A. — —
(mg/ml) C.D. 0.0, .
(al 540nm) PSR arssonm SR
Controf 0.720z0. ()33 100 O() 0.75720.312 105.14
4.001 0.710+0.017 498.63 0,827 +0.043% 114,87
0010 0.72714:0.033 100.19  0.820+0.084 113.85
G106 0.680x0.037 94.42  0.720::0.067  700.00
T.000 05750039 7154 0.580x0.046" 8058
PL0.05 0 *p<<0.01 1 Significant to the control mean =5.0.
*p<0.05 @ Asignificant to B

(.D. : Optical density S.P. © Survival percent

o} gz}

Zh ol AWl Tmg/mld W& £oislg g s 4=
§-& 72 31A i)k & cyclophosphamide %%

Alell ] 3ted, cyclophosphamides: @ =84 w8 Bels)
ol off iymphocoyte A Z-&0) ¢ 20% A & Abgledtd
{Table 8).

o1l Eebd = e8] 7”‘*L£ -?’h?} L
LB arAEal U937 ke 2= B, BEtadia
5 -if retinoic acid, doxorubicine, cyclophosphamldeﬁ

o] MTTH 22 1 Al %545 3h3% 25, 2y
ﬁr Hgsty el el Bo) g s el
s =548 e g, 3% A7) wE sk
HEL ARG SR QL ALR ARE, T
monocyte like cancer cellQl U937l PEF AN ET
A lymphocytes) FU& 271 02 As Ao, w1
lymphocyteol] Wl aied U937 Hsted A E4bal50]
A& stk ke yAls 25 lymphocytes] 2
;v.j Al o] ;Gn EE)—‘.__ \—}“E}LHM ,,}_ W ﬂ. :J—J,a'.i_‘_}_ 34_-:,1» &ui
Al 8 Folslel & o obA E ol ¥ sl 5L £

. b

il r[o kd }m Jz m

Table 7. Effect of doxovubicineg and Sefaginelfa tamariscina
on !ymphocyte by MTT

Doxecrubicine+Selaginella

Doxorubicine (D. R}

(_%1?{ of tamamcma ng/mi)“

wa/mh . Q. 0D, .
fats40nmy PP arsappmy SPO%

Control 0.726£0.040 100,00 0.729:0.027 100.41
0.01 0.745+£0.025 10258 0.714+0.012 48.36
010 0.660+0.008 90.85 0.660+0.009 90.85
1.06 0.537£0.004" 7394 0.660+0.009%  90.83
80.28 97.18

10 UO 0 583+0. 008”

0.706=0. O(JG**

*p<C0.05 ! Significant to the control mean+:5.0.
"p<0.05  Hp<0.01: Asignificant o B
.0, 1 Optical density S.P. ¢ Survival percent

Yable 8. Effect of cyclophosphamide and Selaginelia tamari-
scina on Iymphocyte by MTT

CydophosphamcduSeiag,meﬁa

Conc of Cyclophosphamide (C.LIY = o oo mg,/mi)L

P e o

M,/mll o0, . Q.0. .
(@t 540nm)  SPOR) @ 5400m) SR

contral  0.749+0.044 100 ,00 0.748-:0.035 99.87

0.1 0.638+0.010" 85.53 0.6809-0.006™* 108.38

1.0 0.649=0.014" 8699  0.809£0.038" 10838

10.0 0.599+0.013" 83.05 0.793=0.023** 106.36
100.0  0.623+0.012* 8353 0.785+0.055 105.20
500.0  0.66x£0.012" 82.65 0.802:0.06%% 107.51
Q.05 <001 @ Significant to the control mean=S.12.
*n<0.05 o< 0.0T  Asignificant o B

Q.. : Optical density $.P. ¢ Survival percent
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