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Abstract To lnvesti苴ate the characteri8tics of expression and distI|butloIl【){5

8ubtypes of so rIlatostatin rcceptors fSSTRl～5)in 1111lg cancer．2n s“Ⅱhyhndizatioll

was u8ed tu exaⅡ正nc thc cxDression Daokrns of SSTR mRNAs in 2l cases of diH；reIlt

pat}lologic type8 uflullg cancer tissllcs with[d一35s]dATP labeled oligonlIcleotidcs【)i
the 5 SSTR sub‘ypes as probcs Addinonally．Lcka Q一500 im89e analysi8 processing

8ysteIll was eIllploycd for the scmi—q11antltatiwly anaIysis of the hybridization s咄Ilals．
Patterns of SSTR l～5 expression in lullg caIlcer‘issucs wcrc fouIld a8 follows SSTR2

was proIninem iIl sIIlall cell 1u工lz canccr(SCLC)．wllcreas in non—small cell 111ng can“-r

(NscLc)including￡llc adcnous cancer(Ad)and the 8ql】amous cancer(sq)．tllc㈨一
prcssion of SSTRl mRNA was s”onger than that of the other 4 types．Tlle expres融uIl

density of SSTRl～5 in the NSCLC was hi盛her than the SCLC fp<0．u11．The exuI州一

sion patterns and densities of the SSTR subtvpes sllowcd hctcro盛encity in dImrellt

pathologic types of lung cancer．The expressions of thP SSTR mRNAs in both SCL(：

and NSCLC iIldicated the positive prospccts for somatostatm analog(SSA)．orieIlted

ageIlt8 iIl the treatnlent of both types of the lung fancer
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l INTRoDUCTIoN

It is known that somatostatiIl receptors express in diff打ent types of tumors with high

densitv．There are maIly reports about the expressions of SSTRl—5 mRNAs in variou8

types of pituitary tumors but httle was known about their expressions in 1ung callcel'

Accorda肌t conclusions have been obtainedfromma皿v studies aboutthe Dresence ofSSTR

in SCLC．However，it is controversiaJ whether SSTR expressed in the NSCLC【1⋯．In the

present study，ra出oactive打l so￡u hybridization was applied to exaIIline the characte“stJcs

of the dist“bution and expression of SSTR mRNAs iIl the lu职cancer Th8 purpose of

present study is to prcⅣide evidences fbr the selection of somatostatin analog—o“ented

agents which can specmcaⅡy b血d t。certain subtype of SSTR and jnhibit proliferatlon

of lung camcer．
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2 MATERIALS AND METHoDS

2．1 Tissue preparation

V01．儿

Twenty one c粥es of tumor tissues weTe couected from x对ing Hospital and Tan础l
Hospital，The Fburth MiUtary Medical UIliVersity Among them，15 cases were NSCLC

(i11cluding 8 cases ofAd aTld 7 cases ofsq)and 6 cases were scLc．A11 the specimells weTe
Vermed by hjstopath01。gica王tests The tissues were washed with saⅡne，brieHy f『ozen in

liqujd Ilitrogen aIld stored at一80。C．

2．2 Preparation of oligonucleotides probes

Oligonucleotide probes used i工1 the present study were synthesized with DNA syntlle—

sizer(Cybersyn BJ Co)Au ofthe SSTRl～5 probes consisted 45 bases complementarv
to the bases co dj皿g for amiIlo acides 252～287 237～252，366～381，47～62，274～289 of恤e

human SSTRl～5 rnRNA，respectively㈦⋯．The probes were 1abeled with fn．35SidATP

(>37TBq／咖0l，Amersham)by a 3’．end—labeling method and p叫med with nucleotide
depurative column，giving the specific activities of 6 5～10 TBq g一．

2．3 h szfu hybridization

王tozen tumor tissues were cut曲to sections at 10～15“m on a cryostat(Bri出t

uK)and thow—rrlounted on gelatin—coated sⅡdes． The secyions were then fked in 4％

paraformaldehyde for 20～30 IIlin，rinsed in O．1 mol／L phosphate_buff色red saline，treated
with prehybridjzation treatment s01ution，dehydrated in alcohol amd deUpidated in chlo—

roform 200 pL of hybridjzation solution containing 15肛L of dithiothTeit01 and 10～15

MBq labeled probes were carenlⅡy added onto the surI'ace of each tissue section The

sections were then incubated under moist condition fbr 24 h at 37。C After washed wjth

1一standard citrate salinebu仃er(SSC)，sections were dipped in Konica NR—M2 nuclear-

emulsion Sections were then developed with Kodak D19 developeT and行丑ed with F一5

her a±ter ex口osed fbr 4～6 weeks in the daTk box at 4。C．The sections were counterstahled
with thjonjn，coverslipped with neutr以gum and observed under light T11icroscope

2．4 Competitive control test

Parts of sections from V甜i。us lung c a：ncer tissues were rand0ⅡⅡy selected and pre—

incubated with hybridization solution contair血g excess amount ofunJabeled probes The

pre—incubated sections were then rinsed and incubated again with hybridization solutloIl

cont缸ILing normal锄ourLt of labeled probes． No hybri dizatian signals were observed，
indicating the speci矗city of th8 probes used in the present study．

2．5 Sellli-quantitative analysis

From each subtype of lung cancer tissues，4 sections were randomly selected for

the transparency aIIalysis of the hybridization sjgnals by Leica—Q500工mage Analys站

Processing system(Germany)．The transparency value 0f the background甜ea of each
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section was regarded as 100，against whjch the relatiVe transparency of each section was

obtained

2．6 ANoVA method was used in the statistic analysis

3 RESUITS

Th8 positive rate of SSTRl～5 in lung cancer tissues are shown协Table 1 The

山stribution patterns of 5 subtypes of SSTR varied血diHbrent tissue types oflung cancer

and dso showed individual diffbrences伊eatly SSTRl was doⅡdnantly present in NSCLC

(iIlcluding Ad and sq)while ssTR2 rn血Ⅱy山stributed in scLc

Table 1 Positiv℃r乩e of SsTRl～5 I¨RNA dlstnbutioIls．1l various lung canccr tlssues (％

!!坚!竺!!：堡竖 盟!!!!：坐!竺!! !!!!；! !!!坠! !!!皇! !!!!! !!!竖!
A(1 8 75(6)1 63(5) 63(5) 75(6) 63(5)

sq 7 86(6) 43(3) 43(3) 43(3) 71(3

seLc 6 3 3(2) 83(5) 17(1) 33(2) 50f3

Table 2 shows the se皿一quantitative arLalysis ofthe expression densltles of SSTRl～5

mRNAs The 10weT relative transparency vdues represented f研the stronger hybTidiza—

tion sign“s The expression density of each subtype mRNA of SSTR i工1 NSCLC was

hi臣h盯than that in SCLC ANOVA results showed that the expression densities of SSTRl，

ssTR4 and ssTR5 iIl Ad and sq wefe signj矗calltly di开brent(p<o．01)from that jn scLc

No signj矗c aIIt di艉rence(p>0 05)e五sted between the densities of SSTR2 and SSTR3

in Ad and that in Sa．

Table 2 Relativc tran8pareⅡcy of SSTRl～5 in va，rious types of lu“g caIlccr tisslles (％

Sq 82．1士1 7 82．2土1．8 70．9士l 4 77．8土1 0 78 9士1．2

SCLC 03 7士1．8 90 6土1 l 98 3±1 T 99 4±1 7 93．8士1 4

Data are exprcssed as mean士SE

4 DISCUSSl0N

Somatostath and its an山gs exert mllltiple physi0109ical and pharmacolo舀cal func—
tions through SSTR subtypes Their physiological and pharmacologica】functl。ns jIlclude

neurotransrnjssion or neurore91llation in the central ner、叼us system，honnone·like regula

tion in the peripheral tissues，directly oT mdirectly iIl上libltion of tumor ceUs’proliferation

and dmrentiation，etc．Before 1992、when SSTR subtypes were 6rstly identi矗ed，it was
the distribution of overaⅡSSTR but not the detajled distribution of each subtype that

were obseTved by using the rnethods of autoradiography and receptor scjnt培raphy wnh

iodinated somatostat血analogs(ssA)in lung caIIcer㈡using autoradiogr印hy IIlethod，
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Sagman ef础“．reported that 2 of 3 cases of SCLC were SSTR—positive，wllile aU the 5

cases of NSCLC were SSTR—negative．Accordmg to this reslllt，jt was believed that there

was no expression and distributjon of SSTR in NSCLC However，O’ByIlre e￡od引．in

1994 successfhⅡy detected 3 cases of SSTR—positive NSCLC bv using 111I．口entetreotide

receptor scintigraphy．Using汛si托hybridjzation technjque)which js more 5ensitive than

autoradioFaphy and sciⅡtiFaphn we successfuUy detected the expression of SSTRl～5
mRNA抽the present study．Comparjson of SSTR’s distribution and expression denslty

in SCLC a工ld NSCLC iIldicated that SSTRl was domjnantlv口resent m NSCLC wh丑e

SSTR2 in SCLC Semi-quantitative analysis of expression density showed that the con—

tent of SSTR in NSCLC was rrmch lLi曲ef than that iTl SCLC fp<0．011．These矗ndjngs

support the blueprint that SSA can be used抽the tar譬eted treatment to not only SCLC

but also NSCLC例．

A1so using in s2￡u hybridization method，Reubi“d口叫found onlv SSTR2 exT'ressed

in 2 cases of SCLC．Our study suggested that there stiⅡexist SSTR subtvpes besjdes

SSTR2 in SCLC．Reubi e￡nd
8|
conferred the mechanism of lLi曲ex口ression of various

subtypes in l_11ng canc凹tissues based on his妇ther stud斌It may be that SSTR，which
is very little and almost u且detectable with ava诅abk technjques扭nomal human lungs，is
intri目1ed to“re—express”in some neuroendocrine ceUs by their maUEnancy，which矗naUy

reslllts in a“gh level of SSTR．The clar访cation of the distnbution and expression level of

Various subtypes ofSSTR in 1ung cancer tissues makes it possibIe to select“gh specmcity

and stro“g aHhdty SSA，1abeled with radionuclide，asⅡgand，and to use it in receptor

scint唔r印hy and receptor—induced t盯get treatment of 1ung cancer．

5 CoNCLUSIoNS

The expression patterns aIld densities of SSTR subtypes showed dj丑breIlt chaTac—

teristics in variou8 patholo舀c type5 of 1ung ca丑cer．The expressions of SSTR mRNAs in

both SeLC and NSCLC indicated the p。sitive prospects for somatostatm analog—oriented

agents in the treatment of both types of the lung callcer．
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