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Screening the Chinese Medicine for Radiation
Sensitizers in Radiotherapy for Human Cancers
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ABSTRACT

This project was designed to screen Chinese medicine for radiation sensitizers
useful in radiotherapy in human cancers. The screening procedures include the use of
microbial cells in the preliminary tests and mammalian cells in the evaluation steps.

In the first year of the project, forty-eight samples prepared from natural products
were tested and one (THKMB8605) was found to sensitize Deinococcus radiodurans S101
to UV radiation significantly. Similar sensitization effect was observed when y-ray was
substituted for UV light. This positive result was inspiring. More samples will be tested in
the coming year using different D. radiodurans strains and other appropriate microbes.
Thus, radiosensitizers representing different cellular radiation-sensitivity mechanisms
could be found.

In experiments using mammalian cells, a known radiosensitizer,
bromodeoxyuridine, was shown to sensitize a cancer cell line but not a normal cell line,
suggesting a possibility of isolating radiosensitizers which are cancer-specific.

In all, we have made substantial progress in our first-year work in the 3-year
project.

Keywords: Chinese medicine, radiation sensitizers, screening method.
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by 3-5F- B 5-EHFER 5B B 36-56% B 16-32% ; (2) Stage IIIA NSCLC #)
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EAE— SRR BIEE o RedofT 0 taxol &9 FIH THRALED TS
IS B BN o AN KRR TRAEMBREL G EER YL
HEMHZRE, BT 5 Abe R A (FRE) P HRA A 2K
| e
B G HA b RE - A RipH RBRREEHA - SLEBRA
}‘?ﬁﬂiﬁﬁ%ﬁ#ﬁ'ﬁ% — % *ﬁ'lﬁﬁ%@i%ﬁiémﬂﬁﬁé%ﬁi% (ALE
2 DNA K redk) RESLIE - Xl xEyd DNA GFR P LE
T émﬂ@i%éﬁr |2 S FABLEG DI FLARREREXBH B I W]
REPRABEHABERTERARESERRARELSEEEIAFTHRAET - T
7%’7F,/ WA AR AT eF AR R LERBERAL
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%S AN BRAIEFI AR eIk B T ¥ fm Bk AL A e B, 2 T 8L R A 82 5L
Hailmfnaeiu ik -

A~ MR I R

s L E

HEHE —FP, SRR LAE, EPFEE2 (B ag iy s ; GMP
BOL0ME, L4238 RE SR ER R AMAR
r adimethyl sulfoxide (DMSO) % A%, i &z g 20, OC

Fﬁ%ﬁi’”%gﬁi ﬁﬁ.auﬁ
0 ppmiEA, ARk

PIER o SRR E AT A200 ppn, F¥ o E KR BB ETHE-

=~ tmBp A

plate count broth (PCB)

D. radioduransif tm Ba 32 % 4o AT 3 [13-15]
- Bl B A K Bplate count agar (PCA) o

- RMITHEAH

hﬁbﬂ%ﬁ:é’] ﬁh.*’\ & éla% Yeast extract tryptone & glucose ° &%

B 5810 b 2 3% B2 B9 s PBCHO-KIL A 5 7
RKO, 2 438 %t oo AL AT B A2 X E[16] > B4 T
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150 keV X-ray# % (Torrey 150D) -
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HAKIRERT R ZERAIN R 6182 984 AR KR -

X~ 3 43 508 R

LEMPFERBRMBELHERAN G, @R AURBAMEDRERE
LEHBELTHETHR - BB ABHARE LD EBH —FAEHE- A
BHBERBAT AR EBLFRSOHBEHRAEE ST ERBTHHY
BN EFMBITFat) it QAR B RS A A A48 41 #
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thAE A Y Shimie R RS R > BRI - RS B AR IE LA
AN RIIAE —ARABE 80 RKO B — kB % 9p £ ta itk CHO A4 &
H— i (HE e ) X543 U R & 824 S5-bromodeoxyuridine ( BrdlU
REGRIR 0 ARIA R HIL S ialn 2 SRR B85 BB A IR
Ao HE4d Moy (509 confluence) 4R E 10mM = Brdl &
W16 h# r#T X ARHBHR (BEA2 4°60y) - HkaoFaLERE
Brdl AR A Bz o FAHBRA -4 RFUAH BamBZ FERHE
A gkm bz s trypsin RIFWE ~ BEMH BB EENER (60
mm3tAEm ) Pi2H o 32K 710 X% » & 19 crystal violet #: &, ~ 8 E
ik Adm Pl (colony) # » & L2 colony #FR A R 4k 48 65
ﬁmﬂ@,ﬁaﬁ (Lo 3k st # B a43) 442 PE (plating efficiency) 14 - R1g
HERAERFERHSHT @Bz FF% (surviving fraction: SF) : SF=&
24 PErR A 83 4a PE o SF #has sk da 43 X o g 32 65 Fal L 3 41 2B R 43 3] /7

Eehisg (survival curve) -

£ &X
— F A ba th ba G B SRR SR 83 4 2 B R B

ANEF " FFLRROBLEHIUE - RE - BATEER A2
P A8 FEIR o B SR 4 I B B RIR, G435 B ML IR 1056+ Ry
BRMaRRA a0 2 %A D radiodurans S101[15] .8 — A st & &y UV %
&g (survival curve) eL4E <R T Bty £, B 30 #0845 UV B2 & (dose
rate = 4.7 J/N s)#1 % 0.5~1 logs 897855 B F . & 60 ey UV BB 5 &
B 102 logs Y FER TR 5t WRHNEE —HoE®g 2
s MR BRE &Y LA, RIS L R B B A 8 4 B I

Bl = 48 # ik L Y38 S B B R B R M T LB B ¥ T,
Stk e AR B KR, WIRGRIR AT, UAR RO E A H 5% B £ 48 48
ko P &9 — 18 THKMB605 4 47 % 69 35 41 38 S0 /B o Bl = 2 [B) — S35 2539 % ¢4

1 B o UV 9 THKM8605 . 453% v D radiodurans S101 ¥y-ray 8k 14 (H
9 )o

ARAR B L $H, THKMB605 o4k 88 i 1 K F) 6 4 4% e B0 33 B4 16 8% EJJ

A& 3 THKMBG0S #L B % a4 pl3X, fE R B BanR B - E1a% R
é@ﬁﬂﬁiéﬁﬁiﬁgn
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UM BrdU AT & 32 16 h 4%, 6 Gy &|& =T #% 2 909%6CHO 4mpgs » ¥t RKO /& fm f
BI#BRAEFRFZZ 20y B ERT (BR) - &R AT, BrdU # RKO 5 ¢
B B R, HERT IRk CHO R & - B E R B T iaiofEE
ey 2R - RMBERRESZTRES  BHBEERTE - RigkofT » £/ RHO
BT AR R DRSNS e AR A% - MAEHEY
HRAETR, ARETTUGRRIHEY ol 8 XA EE, 2B @b H N8B
StIE LA o

B2 A A RO B AEikbmbiEt(LRirpRE NS
RoRBMEEALO pM &2 20 uM - BELE, KL ERHEARESE YRS
AT 88 5138 B B & - 4o B A7 9%, actinodaphine 2 THKM8601 % & 5 &5
SEELAE - Sbob, 3 4,88 5F actinodaphine 4R A & € 518 = 00 65
colony-torming ability °

— MY ERRIEFHSRSR, EFTH

AERMEN@BRE IR MEH R ARG L BIIOELSARS
MMTER - £ 2K 48 B S Y, D radiodurans S101 Ak (b ds
Q’ﬂtifmfa*fwé’]ﬁfi A EEFEFE[ID]), HHEHY—EESAE N4

MR AR RV, R R R TSNP S &) 4= B 93 41
Babeth » BIR, ERMBKA RE 84 M ba AL 5 B3R A 405 Ag/2
@ﬁiééﬁﬁmﬂﬂ%%ﬁﬁﬂb/\%mﬁ%ﬁﬂjk > %ok, HRLE S ) B HEL A
M CHERRE SR BH R ER - MESEHR, AL b4
RBALIRS BT UE R £ AR RSB A E - RIB O, 4o
IR AWM B R, B TR TG © 4ok, & TRk 658 &
HRA UL EMARE BNERIPE Y, BEL YR FALER N D
ARBBH GBI BR B EMABT A MBI BN R E
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=~ BILM B F 250 e A AR Ik
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AE SRR IE B E S B RKO R A - Eefw o bb—#iB & 4R 12
REEn BB BB P ELNE, M TRGED R HE wi A M a3 4
B c CHAENATRRAGIEFTEL A BRERAREZANL

ﬂﬁﬁﬁ%%b%%ﬁ%m%’ﬁ@ﬁ*%ﬁmﬁmﬁ%ﬂﬁk%%
Li: 5
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F -

=~ ABRYAEER G E R R E NS0

AEAR G TR BYFE RS o T8 G B i R 85 6h 5 3 4 54 da
FeZ 8t A MR E R BIBE R TAE - AT EE — S 4 K AR R BP#a T,
TR TRAEBRABEE AN E - Ait, LREEHEMERE
RS GEHRBRESENNINEHHHE LIEAEE - Hib, £ RAB
MEEP, ERAEEE —_FHBmMBRZIY -

1B ~ MR

RETCEMN T ASALBOER BAFATEHATIIRS B3
ARG ET/ARE AEFRERDTB IR, HEBR N E &4 M3 #7484 B
P o — 1B 32 44

B > 388 (Figure legends)

B —: D radiodurans S101 Z WV 55 8@ (KNP EZLEE) -
Fig. 1. UV survival curves ol [ radiodurans S101. Results from 6
experiments are shown.

B —: D radiodurans S101 tefip &tk st B H 2 UV 5 F R 2 (3 48 @4
L)

Fig. 2. UV survival curves of D radiodurans S101 with sample
pretreatment.

B =: D radiodurans S10]1 tmpp @4k b m 3B 2 UV 4EF - £ 48 B &2
IF AR 0 R R E 125 BURE (5 S 4 4 THKMB605) -
Fig. 3. Distribution of 2 radiodurans S101 UV (30 seconds) survival

rate for 48 samples indicating high UV sensitization ability of two
samples (the highest one was THKM8605).
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v : D radiodurans S101 & 648 THKM860O 4% & R 34 2 UV (£) B vy-ray
(E)FZEHe (N=3)-

Fig. 4. Sensitization of P radiodurans S101 cells to by THEM8605 (N
= 3

B % :Brdl #F CHO A RKO dm e Z s3 8L R BB - e 0, 2,4, 6 KGy
X-5142 08 4114 > B R E Lxﬂmﬂﬂﬁfﬁﬁﬂiﬁﬁ‘ BrdU Zz2ZEE 10 uM
EERZEIC hZABABHULE ETMALTY BFYILERRIRAE
Bz V344 -

Fig. 5. Effect of bromodeoxyvuridine (BrdU) on radiation sensitivity
of CHO and RKO cells. Radiation sensitivity was determined by survival
fraction (S.F. ) after a dose of 0, 2, 4, and 6 Gy. Cells were without
pre-treated (IR) or pretreated with 10 uM bromodeoxyuridine (IR + BrdU)
for 16 h. The results were the average of three measurements.

BN AR EMPROeprRiE22 T E -SHELE LY RO wie2 &
'tfa;-s b4 Rdpdl B Rk E - RKO i‘sﬂH@ (10 /60 mmdish) z 4 ki %
d 16~2dh B3t Htma B MR - BHZBEA 10 K 20 1M, & E T
x4 he BPERE 3 Aﬂil—]ﬁ'ﬁﬁi—?i’]ﬁ

Fig. 6. Effects of various compounds on growth of RKO cells. Eight
natural compounds were used to test the toxicity on RKO cells by growth
inhibition. RKO cells were seeded at a density of ~105 cells/60 mm dish,
without or with 10 or 20 each compound. The treatment was for a period
of 4 h and the compound was washed off and cells were replenished with
fresh F10 medium, The number of cells were determined by counting in
a hemacytometer after 16-24 h. The results were the average of three
measurements.

8 4 :Actiondaphine & THKM8601 #t RKO i Z AR EZHE - min g
0,2,4 KGy X-5 8 BA R I MR ER @B GTEERAL - BMZHER
10 pM/RERZIO hZEBRBHAULFB EMAE BFHERZAZRFREE
B39 4E -

Fig. 7. Effects of actinodaphine and THKM860!1 on radiation sensitivity
of RKO cells. Radiation sensitivity was determined by survival fraction
(S.F. ) after X-irradiation with a dose of 0, 2, and 4 Gy. The
concentration used was 10 uM for each compound and the treatment was
for 16 h. The radiation sensitivity of untreated RKO cells was
inoculated as a control for comparison. The results were the average
of three measurements.
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Fig.2-2
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Fig.2-4
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Fig.2-6
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