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Increased radiosensitiVity of human nasopharyngeal

carcinoma ceUs by coixenolide under hypoxic condition
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Abstract Obiectivc：To studv tlle efrect of coixenolide(CxLl on irradmtl011 tJf

hllman nasopharyngeaI carcinoma ccll line CNE一2Z iIl the absence of oxygen．Meth—

ods：Microcolony formation assay was u8ed for deterIIdIling the sensitivity of CNE一2Z

to 1一rav ln vitro． m8lllts：When CNB2Z wa8 trea‘ed with l(1-7～l(1—6 mol／L of

CXL．CXL shifted thc radiation d08e．8urvival curve to七he len．with the decrease of

Do．D口and N values Radiation dose reduced 10．07％～35．69％at D37 level，the sensi—

tizing enhanccment ratios(sER)wcre 1．07～1．43 aIld 1．16～1．72 at D()aIld D口1evels

rcspcctivcly CoIlclusion：CXL increase 8usceptibility of CNE一2Z to ray under hypo五c

condition bv the Inechanism of inhibiting its sublethal damage repair．S11hiect words
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1 Introduction

Coixenolide(CxL)is a component extracted from Chjnese herb出drug coix seed，

and has been reported to exert aIlticaIIcer and i删lmore9111ation actions【“ We have

found that CXL c01lld enhance radiosensitjvity of human nasopharyngeal carcinonla ceU

l血e cNE一2z in the pfesence of oxygen(unpublished data)．But what is more important

clinically is whether CXL has the saⅡle e船ct under hypoxic condition

1．1 CeUIine

Ceu une CNE一2z(established血Guangdong me出cal coⅡege)was deriVed from

poorly diH奄rentiated squ跏ous ceu carcinoma af human nasopharynx．

1．2 Drugs and reagents

cxL injection(zhejiang Kanglaite pharmaceutic出co．，LTD Lot No 98060092—2)，

RPMll640(Gibco)，calf serum(proVided by the department of inuuunology，sun Yat—sen

llIliversity of medjcal science)．

1．3 7-Ray source

60Co radiotherapy macmne(ATC，uSA)

Th诂pro_!icct㈥“pported hy Gua“gdo“g provinciaJ natu ral science f。unda‘i。n fNo．970830 J a11d

Gua“gdong provinci蛆admiIlistration of traditi0IId clli心e medicinc(No 97266)
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1．4 Methods

Mjcrocolony formation assay吲was used for determining the radiosensitivity of CNE一

2Z．

CNE-2Z ceUs in the phase of log盯it±ml growth were plaIlted iIl 96一weU r11icroplate

in which each、ⅣeU contains 0．2ml of ceu suspension(200 ceUs)．Medium was RPMI 1640

with 15％(v／v)of calf serm．cNE-2z forming colomes were observed and counted wjth

inverted血croscope(Olyrnpus IMF一2)72h疵er routjne c11ltllre in c02 incubat。r Each

colony consisted of 8 or m甜e ceUs，with cleaT-cut contour，powerful dioptric property

and unaIlimous ceⅡappearance in m。rphology．

The experiment ofirra山ation was made afteT CNE．2Z was i工lcubated f。r 16 h．CNE．

2Z was irradiated with a single dose 0f 1～13 Gy iIl the absence of oxygen，aIld tllen

culture was kept on for 72h．Based on fonlling colonyl suTvival fraction of CNE一2Z was

calclllated(=irradjated cobny nuIll_bers／unjrradjated colony nu盯1bers) Figure was drawn

in 109aritllIIl of survival fraction vs radiation dose．The radjation dose—survival curve of

cNE-2z(without drug treatment)was regarded as c。ntT01．In test groups，cNE一2z was

treated with CXL at f'mal concentrations of 10—7～10一6 mol／L．then irra山ated in the

s锄e maIIner，in order to investigate the iⅡnuence of the drug on radiation dose—suTvival

cⅢve Each dose point of radiation in each group contained 24 wells In one clllture plate

planted with CNE·2Z，tot al was 4 groups that received a single dose of raH one of theIn

was control and the rest were tested with CXL treatment．Simultaneouslv there was an

unirradiated group(24 weⅡs)with hypoxic treatment for n眦erating survjv出丘action

Hypoxic deviceH js as foUows．A box was made with perspex，two valves at both side

of bottom controⅡed gas passiIlg主工1t。and out respectively． Cultllre plate wa8 put on

the supporter in the bottom aIId the Ud of the box was closed tightly with screw． In

this way，the box was kept campletely closed．Pure nitrogen(99．999％)nowed into the

box t}lrough inlet砌ve aIld out though outIet V胡Ve，with a rate of about 0．5 L／Ⅱun．
30 Tnjn after ventilation the two valves were shut d01wn at the same tiIne aIld irradia“on

was begun at room temperature The in丑uence of perspe盖box lid on ray was neglected

Radiation行eld was slightly larger than plate area，i e 9×13 cm Depth was 5 cm The

山stance from 60Co soIlrce to ceU 1ayer was 80 cm，to perspex box s叫face was 75 cm．

Dose rate was l 0Gy／m血．

Besjdes，some other experiInents，with thee盯ouPs iIlcludi工lg group of radiation

alone(c)，group of cxL—treated befbre radiation(T1)and group of cxL—treated after

radiation(T2)，were perfornled for observing the iIlfluence of the time and∞der of the

drug addition 0n radiation e艉ct．Each group was with 24 weUs CXL was ad工11inistered

to T1 at矗nal concentration of 106 mol／L，with no drug to C and T2．After incubation

of 16 h，aU groups were打radiated with a single dose of 3 Gy under hypoxic condition，

then T2 was treated with the same d。se of CXL，with no drug t。C and T1 Culture

was continued by the above Inethod foⅡowing irradiation and the colony formation of

CNE．2Z was observed．

1．5 Data analysis and statistics
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The Darameters related to radiation dose—survival curve of CNE一2Z were analvzed

with the equation S=1．(1．e—D／D。1N．S desi眨nates survivalfraction D stands f。r radiatioIl

dose．Dn refers to the dose that made S血the linear part of the ra山ation dose—eff色ct curve

decreased 63％ N represented the interception in Y a)【ial where the Une is extended、

is caUed extrapolate v以ue． e was the basic nuⅡ1ber of naturd logarithm． D0 Ineans

ceU sensitivity to ray． N reflects the ability of cen rep茧r to sublethal damage Tlle

radiation dose—sIlrvival curve in this studv showed that the exDonential curve had a

“shoulder”．Da denotes the thresh01d dose，and also relates to sublethal dama譬e repair

These parameters were calculated usin臣the methods reported in ref色rences【4，⋯ The

sensitizing er山ancement rati。(sER)equals to Dn oT Dq value of control groupjD(J or

Da value of test group．h addition，dose reductjon Tate(DDR)of ray was num盯ated at

D37 1evel_D37 is described as the radiation dose that causes S to reduce from 100％to

37％，narnely D37=Do+Dq，DRR(％)=[1-(D37 Value of tes‘gToup／D37 Value of control

group)]×100％ si驴mcant dⅢ色rence was coⅡ1pared us血g t or F test A11 experimeIlts

were reDeated 6 times f礼=61．

2 Results

The rate of c010ILy formation of CNE一2Z ceⅡs that underwent hypoxic treatment was

54 35士11．25％(虿土5，礼=6，the s锄e expression in the fouowing parts)．Admjnistratiort

of CXL f10一，10—6
5 and 10 6mol／L)was without in丑uence on the proliferation of

these ceUs．The rates、聊re 58．12土12．71％，61 42士13 75％and 52．33土10．95％，respectively．

V￡Lriance an出ysis showed F=0 65，p>O 05 in comparison with the control group AfteT

irradiation，cNE·2z colony fornlation was suppressed(s drop)，which exhjbited pos“iVe

correlation with the dose．Addition of CXL shifted the radjation dose—suTvival cuTve of

cNE一2z to the 1eft(Fig．1)，with decreased ofDo，Dg aIld N values(Table 1)and i工1creased

SER and DRR fTable 2)． with combillation of ray aTld CXL，treatment of CNE一2Z

with the drug(10一6Inol／L)before or aner irradiation(3 Gy)caused 32．73土7．12％and

28．56土5 83％of inhibition individuaUy A comp甜ison between the two gI。oups showed

￡二1．109<1．372．口>0．2．
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Fig．1 E船ct of CXL 0n radiation dosc—survival curve underhypo)cic conditioIl

Table 2 Increa8ed rad沁8ensitivity by CxL under hypoxic coⅡditioⅡ(i士s礼=6)

10—6
5

10一B

1．24士0 29

1．43±0．23

1 48士0．30

1 72土0．36

25 42士4 01

35．69±6．26

3 Discussion

Irradiation is the缶st choice for the treatment of nasopharyngeal cardnoma．Ra—

diation therapeutic technique an this k证d of t㈣has been cont抵sly improved for

recem decades，but the best 5．year s11rvival rate stays in 30％～50％”t．Recllrrent rates

after irradiation is as hjgh as 30％～40％【6J．Recurrence is related maillly with residu出

tumor fonowing the缶st radiother即y．These carcinoma cells缸e insensitive to ray，most

of them are hypoxic ceus．Enhancing sensitivity of hypoxic nasopharyngeal carcinoma

ceUs to ray is，thereby，of great ch血cal sigI曲cance．
The coⅡlbination of irradiatioⅡwith coix seeds iIl curing advaIIced nasopharyngesl

carcinoma has obt出ned satisfactory short—and long—term results【7，8|，whjch suggests that

this Chjnese herbal drug can increase the tllInor ra出osensitivity．The main active com-

poⅡent of coix seed is CXL㈦IⅡhypoxic condition，low dose of CXL without cytot商city

暑11。日jJ{^I芒口∞
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produced a shift of radiation dose．survival cIlrve of CNE．2Z to the left，with the reduc，

tion of Do，Dq and N values The decrease of D0 means the inⅡease of susceptibility of

CNE一2Z to radiation The depression of D口and N indicates the loweri工19 of thTesh01d

dose for k皿ng the ceUs by 7ay Therefore，10—7～10
6
mol／L。f CxL made radiation

dose dwind工e 10．07％～35 69％，SER aIso illcreased with rise of CXL dose The rrlecha—

njsm。f enhancenlern by CXL probably has relation to its suppressing CNE-2Z subIeth甜

damage repair because of the drop of Dq and N values．h thjs way，lower dose of ray

caused CNE-2Z to be kmed in exponential manner，whjch was ch对actenzed bv the de—

crease of D(J value In addition，the reslllts were si工I正1ar regardless of whether CXL was

adn正nistered before or after irradiation．Thus the radiation tilne nlight be i印10red when

coix seed or CXL is app王ied in cHnic

(The experinlent on i玎a出ation iIl this paper was performed iIl the affl血ated tumor

hospital of Sun yat—sen u血versity of medicaI science 1
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