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‘Polyamine(REEFHT =289)2 2001. 5. 1.9
o, He AU dAa% HEAY 5 1P E wgd, oty dnda 42 g9t
A} AR ZGA HEEE TF EAARI polyamined HESHs YE7]€0|th
A7 EAMNAE 7oA = A571E87t oo SAE HlIEo] FE9 dHige] &Y
HEZS foto] B9 K@Y A 9 dAE JAPsioick 1 A7 Y 4 f8
4 A5 28 o= IAHE 1971 =0l digt A E Fa4 BUHE 2R 9F
5k, olo Z3HH Polyamine’& H7IsHA =it

Z 69102 FAH AYU3]E= 2019. 8. 31.7HA] 9F 5707t & 43]9] I|9JE 59
5 71&E gkl HEZAE AESI¥oH, 20194 =m7]EAE7FY¥8](2019. 12.
13.)°14 ‘Polyamine’ 9] QP4  faAd tist H7HATE A9yt

O &r =4 2 4

1.971=3
‘Polyamine’ & A%=9, A%, 71, #AY, 2
=

RS dash AHEAY, wEs, o dIS SRS e AW AAE o83l
(0]

IL37P
T A Y 2 faAd dist] AAY 2R EE Bof Bkl =dAM
2 o =g 23 57 U eloleH]o]A% Ovid-MEDLINE, Ovid-EMBASE 2
Cochrane Library® 37} =9 Ho|HHo|AE o]&sitt. AMAZ] wzt
neoplasm, cancer, urinary polyamine 59 HAoJE o]&slo] F 1,098HY &3l

o AuEGT o] % 22 A4E £Y 23088 EF & 1,07489 B Aglslo]
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1% 24BEY 68, 29 188 Blol Tk
SRR Ad7E 48 2 249 @ Bk A9 289 B 594

o2 sy, £319] A H7l= QUADAS-2E ol-85F3tt.

T 71ed AT RENS F 24 FHOE WUl BE AT At
=t

1.9H4A
AAH Ed1F 23t 3% polyamine AR P/l disf Hugk E3lo] gllar
AR AHS FFslo] AARBH= AQRTHgA|RRE AARRF] whE oA o] FA|

11584

Aol figf] Bast £ 24Ho
o] wgt, 2% polyamine AAlF F&of w=t of

GPATA die] oF SR} PERG A JRE FE Qb WIRE, Bolx T ATg)
4 A#e vttt Bag ghofl Zo7t Foh AT A¢- AZQt 12.5-87.5%, A%
12.5-87.5%, 7% 21.4-100.0%, Y 45.0-93.4%, 2F2AAL 23.1-92.1%, #H
25.0-100.0%, % 0-33.6%, A37dFS 37.0-51.0%, 'F4%F 10.5-100%, ABAY
72.2-73.3%, @Y 25-100%2% HIEE Eolki: AZQl 13.1-93.2% HY
13.1-93.2%, 9t 85.2-93.2%, A 13.1-88.5%, AL 13.1-93.2%, HY
32.0-88.5%, &A% 0-100%, AHAY 76.9-93.3%2.2 H =Tt

A g o gApe] EAT A] UgEE AvY 37.5%, IY 41.1-72.7%, 7HE
76.5%, g 100%, AEY 9 AFAZL 60.0-91.3%, HL 100%, FAF
04.9-100%%1ct. Solkx AZSF 100%, AU 73.3-100%, 7HF 100%, APt 100%,
A9 9 AR 73.3-100%, HY 73.3%, EAQ 4.8-61.9%3ATt.

vl W ARl Aol dis] Eagh B3 10%o|H, ExE HHARE oA
CA-19-9, 7IJollAl AFP, HAdolA CA-19-9 © CA-125, Z2FAALoNA CEA Z
CA-19-9, AF37E<RtolA SCCA, AFALoNA PSA0ITt 10H9] E3olA= 8%
polyamine¥} H|WHA}F 7o) AitA ol tfs] wfe- 2 fEolAY Fogt AuATE

A

oA B3t u7Ee}l Eojrl o=
e W99 gloz Hisgr

2 Jo

2 o
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Aokl Huskloh gAE I A=:HHe] ¥ist 5 8% polyamine®] 2®Z3to]9
% o

O &E
Polyamine &9€3= @A B34 AL HRCE th3at o] {7t A3E A
stoict
AAA £93Z A3 Polyamine’ 9] PG| s Egt £32 UL 4919
L 74} Seaa) Baislo] Qkiol BAV) QI wekelgn
5 71€9 fa4ol dishiMe 2499 AP A5 5o
o) Ay, oJziole] JF W W Negeel A9 9% 9 BiAe] o
AHEAol oA Aol7h AL, vlagARte] g 35 Jodel JAY &
oA gigton], AR T Aol wa 5 ozduelel e BT Bue
A ESF T JIHBANA & 7Ieo] Higt 7lej=aelE ERIg 4= Il
A29¥3)= olE HE2E ‘Polyamine’ 9 F-&/d0] vl¢- Wokal skt

re

=7leAH 7 98l= Polyamine’ ol H3l 2HA9] HEAT | L3I0 tha






e

1. o3

1.1, Wy o=7|=

273E A7 (el AE YoM = 419571587t oldd] SAE HlEo] F=9
dulge] =Y AEE fIsto] o K3 oA 3 HAE JAPsiyitt. ofo] A
4 E FR4 A5 29 So= IAE 197 =Y oA 9 /R4 BUME 2=
olglstR ), o ol 23 Polyamine(tc289) & A7goto] F7lsA H .

g dm7lee digtitdAefeglolA ARt drrler & o9 oA

=S
A4 WA 227 A2 g AoR 2R, dAH 5840 B Baol B4 %
o Y % FBY WP LASIIE GAeIck £ 5 el T A9 2
F7F i oug Aog FHEo] Hgo] FEoA AHA7Rssite oAs AAISHI.
Sh A E i EE e 5 710l diste] AARES] f-8&sh AARE A
A7 HAHlaboratory developed test) W42 53l H|Fo A7} a5tk oA

2 ANt

bl
)

O
O

7}. Polyamine 7HQ

1) 59

‘Polyamine’ 2001. 5. 1.9] SA1H HF9 m7|&(ALEIHAE7IYE, 2019)=
A, AEE a7 BdFEE ] FALT TEH A, HY, U G A
HAY & 1A WA, o FnF 22 A R ARoA ZHA HEE
£ 3% EAARI polyamineS AEsH= J77|&0|tt

1) #ATA: g P&l tigt e84 5 HIE(AREZHAREZIY AHlgoiR-141, 2018. 02. 19.)
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T 1. ‘Polyamine’ YHH

SHH(HSHRFHS) Polyamine(=289)
13 CZ289
=0{0% HIZ0]
HEUXHSIHUXD) 2001. 5. 1.
e HASXETAl H2001-185(20014 52 3%)

o AR T HUXCE ASANM SHES =X ZF Het0l|M2
YHET =2 2%, A¥Y, AL, Y, A3Y, Hal SO EXNY
® PolyamineO[2t 27§ O[4S] amino?|E 71X HIHEY EA SliE9 &
o= ornithineMlAl R25k= putrescine, spermidine, sperminet
lysine0lAl R2iSt= cadaverine0] YeiX UF. 01 polyamine2 X
N, S, BN, Y S @it B T gN0| st RX0| |

. MIE SAO] AjO[o] 2ERE 2AVE U= 20 =% cationat:

0

o
MO
22 80| UZ
M * 2Z polyamine Z7H= A HBj|A SIXGICHE B0 UL 0|

SH0ILt oM BOE SOA EHY
polyamine HI&0| S7fot1l JHMEO W2t ZAck=s § B4 duE
Eok=0l £2 marker?t ElCi= 0] EUED AU

~
B
bl
©
[e)
1o
=2
ﬁ
o T
oo 1=

* 95 polyamine 7| SOK0| SX| Q0p ey, ofy UM 2
S TN Y 0l2| ASPINH, ThE, 7 B, WY, UL,
A, FENY 5 3 UME T ZOE IEER BfID
2 290l MY HE T= AREWUS Y| U3 BX WHOBH 98
B 2N

24 AR, aplunad

2) Polyamine?| 24X o0 I ZAHH

Polyamine AJEA1° G| EAot= AAottlo R 27) E= 1 o]49] oinwr]|&
2= f718kEClt. YAl Yol DNAY 24 st a4 g4, oid 34,
Az A%, IS 22 A 71H0 E4Al 848 AR W oftAy IR

chal ] SiAF QHdo] gt 2o Wol EARITE Polyamine A|EAA o] 4
Al EdolojA A4, Al w3h, AWAE Soll wet A W $A7F SRt Park
5, 2013; Hayase 5, 1985).

Russel 5(1971)0] thfgt o &) A®A] polyamine©] S7FRFhal &3 Bl
o]% polyamine®] 444 584 tigt A77F JFHATE oA Ao =Y &
oA &= polyamine?] o] Fdlolut F/gEgA ol Hls F SRR Arof|A]
AeE & ZPolvt AEHE AFe] Y= AR HIUEHIHPark &, 2013). 14

g

(ot



£ oJ#H$H(KIim SW 5, 1991), HEZF,

NS, 34 u-Pr%, a4, = ]:rL— S(Kim &, 1990) & 9] ¢4 QQ}ZMWE

o] Bol=rb Wi, 9] Mg A=y A7)0 wE AW, Am & 7

A4= o *’J& Aog HiEol QtKYang &, 1990; Park 5

2013). 53] FdATAIA 8% polyamine A7} $71ske A2 G4 A5 X@r

oAl Azl AFE 9 A wtgslr] EQ] ACE Hof o] Q5| 8%F polyamine
9] BEolxy} Y& AoF HIUEAHLoser 5, 1989).

8% polyamine® HAEE= 24417, oA, A9k 5] 7Fa3H], SRS 4
W AFoto] A AAE HAlsks AF 24AHE A5k AEgt HEAE ol&
St} A3t 244 ee T HESHA 8F polyamine®] ¥ SHY 4 ATHHREE
ARRJE}S] 2009). 8% polyamine®] ESAHHo 2= gk wt 3 ZulE 75 (thin-layer
chromatography), 7|A] A2t 1845 (gas chromatography), 146 A IZ0tE"L
21 (high-performance liquid chromatography), %ol n% I=ZuETI=T
(cation-exchange chromatography), A HIEAH(radioimmuno-assay), E4H
(enzymatic assay), °F|:AF 88 (amino acid analysis) °] JTtHKim &, 1990).
8% polyamine> 7 Aol wet 2-38) H=7kA] Aol7t Q= A7t ol 8F
creatinine & HAsI0] £AE AARHHKIm SW 5, 1991; Lee 5 1998).
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L =g S48 2 AL

OJE/IHAIARS B X3 Aol wEW 2010-2018H]
AARE B2 Polyamine(F7IEE CZ289) A4+ 20139 17(Y9), 20159 17(=H)
190t ‘Polyamine’2 H|FoIglol7] HiEo] FFARE HFOR ARSELS FRlot
]Oﬂ% Agto] qllom, U EHJAE ‘Polyamine’ AREEZO| tist =S EoIgh
Aot ok ol A =8t AP At ofet Zo] EaE i
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B 2. 2F polyamine ZA0| CHEH =L TITHEEky At

HN XX} 2 A,
~ o-10354 = ’ 2
Emoe) | TR mune | LS
Vo o ximzsor st 2 HEYIYLH U= =8 8 2F polyamine ¥8 = S
(0000) | 2mECm 478 Megee £7) e 2 o9 Iig gk, O, Xz Al 81 By S
- Off CHEt ot
shin | all=es] X0 8% 6 % S0IM 2F polyamine®| EAES =HEoP| ffsl HIZ 2=210]
(1997) SR-THA sal0l. 6 S REARHEZE ARSI Iy 1ds AN I=0IE1RLgs Bt
ol N
T ]
Suh §_|-X|»_[HX__,J. %" §_'_|.X|.' 48 RKIAO| HZE7|12 AlR25} % HO XS
Gogs) | ENIER | o g [PRUEE IS AtBSH 7N A=0tEIIHoZ Fget ot
o1 -
. e - _ ]
Kim SW SR CjAD oF EXt, 100 3P| & EXIS HMOZ 2F polyamineS 510 & FCH0| EX
(1991) o YR, 103 Moz MBE £ USKIE FURt &7
song | sl of s} 43 (SO polyamine test-enzyme kitS O[5l 02 & ZEKIOfA]
(1997) BUET | o o 2F polyamine =5 FoH Y BAKZAY QO)F HIKet A
pir LT
. = I 197'<IE M Ed o SRt 10, o pof BEE we oA oS of
- HO —1=o0, _
(ogg | EUER|T 0Ty HOR 34 0N 2F poyamined S EAREAY ool
orr T T motst o
T A —
Yang | x| opmay o5 |© o X SEIHAS HYSE 2 polyamines| S8 SHo(01
’ X ©22M2 S
(1990) o a0l 30 AT R8s Bkt ot

Cf. &= 710|=212

9] 5 A EAH o2 A YH(HRIElS], 2012;  Guideline Committee of
the Korean Gastric Cancer Association, 2019), WA<HTgtolsls], 2012), THAIZLHH
SHereHs], 2018), HU(ang &5, 2015 HSHASHS], 2010), FA(HFRERASFE
ZAFNEE] 5, 2010), WAL | HEs] 5, 2018) U FQKlee T,

2015)9] A2 AHOIHE 2% polyamined] et &S et % il

)

_l

=+9]9] 4EH YA FEAZQl National Comprehensive Cancer Network® Ak
2, A, 2 9 AR HY, 9, A 9 AZARY, daAaY

=0] AAFX| oA 2% polyamine] Higt Y& &9l

4 At E3ZF European Society for Medical Oncology?] 9&E AZIA =

8% polyamine©] tgt & &S 4= gloltt.
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1.2. Y 3 si=ol= o27|=

2018¥ IIESEEA 5o =W 2016 & WAAEE 22,09 Hog Hux
of vlsfl 1.29F o] J7lsitt. 20164 715 @ AAA 7HF @ol dhagst o2 ¢
Fol, I 9 A, ALY, HY, St 7t AEAY £oldk o 109t

T A% EEoF WAES 201149 o|F vl A4 Fd= Holoh 20161¥0)= 286.8

B!
A oF 1748 O Qe 2u WA 3.4%S AU FFRRE PN
o AL 1 WekE, ololAl 9%k, A, S A
7 BOItHEARAR, 2018)

oo] 27] WA, FHASRe] @E, Nzo] WS K, FABL /R FA AT

v
55 ERlsh7] 3t 9] shuE £ EARHtumor markers) AARE ARESITE &

d

a4, 322 ®o} £%¥ HAAHoncofetal marker), E<r3HE HEA|AHcarbohydrate
marker), 4 HFAAHgenetic marker) 5 & 7FA7}F AthWoo &, 2008). °JAA
?l Y EAA= B4 4%l 2 Bolk 9 &2 UAEE UEY Sl 9% o
AGEth Az 295 vHE Ae® % BAR 5ol ] A 9A Yehof gttt
(0, 2018). 13y FHHo2E WE Y S|t Sl mt Be FYo] TS
A A7)0 WE Zol7t lo] ¥ FPES Hole T EFITY Uit S0l 7HA
£ 3% BAA= A9 gl AAolch APAMde] digt APA 5ol F(prostate
specific antigen, PSA), Ztol 3t alpha fetoprotein (AFP), 4o gt
cancer antigen 125 (CA-125% Alf¢ Be ¥ EARIAM AHd {84Ht=
SFAAARNAY] 5240 T2 tHWoo &, 2008; Kim &, 2003)

ofgfoll= (& 1)9 FAYol| U2 AdFE=Z 20184 TxH FUYLsEERY =
7IIEAE Ztgo] wE 20169 WA, =7FeAEES] 20169 71 59 FHA
2 4 5 I FY BAXRE AASHA

2) 2012.1.1.~2016.12.31.0] &= A &2 2 5 2017.1.1. 71& BEA &
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7t Mzgt
NEQre ApEo] WS ot o7t Bt 43b] o deizont AW Y Az
7o) WHSEA AR AFo] FYHAL. A= 27 FAL AT P 2 27

[

HAZE 583 Ago|tt. 18U Akqto] Ags] XIgYEo] Ak o] At o) 4y
of /o] WAL= A%l EAT} A=go] tiet W2 l4o= <l 7S] 713
} Adigog @2 wHoltiYang &, 2006). AZEXHC15)L 201649 7|& EY HA
2,499 02 A & LAY 229,1807 F 1.1%°l siFateict A 108 ¥ LA
EZ 4.9%0%, XA o "ol WARen, AFdEEZ= 60t A
33.7%% 71 w@okal, 70t] 29.8%, 50t 18.9%<] <=olqitt. 20161 7IE 59 AHA
= 5,80082& AA UF F 0.71%°1 it

Awl 27|AXE Holide Ak WA, 233 WAFe] A9 HHesE dEA
glow o] glof 7]3A] WA, computerized tomography (CT), HAl A 52
ARESHE Hol7t A EE S RAFAE AlFste] 91T 7 Qitkd 5, 2012).
Ty xS Z7|ole diFE S48l I A A sk oy 27 e
o] offrh AZQY ZAHE 9t EEHA F
carbohydrate antigen 19-9 (CA-19-9), CA-125 59 &% =
o A=Qo o] RISt o]kl Wob Aoy A WA, A= ¥k A, AL
¥/ dIEel tigt 717 WtiMealy 5, 1996; Zhang &
2003)

=]
Y
N
X
S~
o
i
=2
9

Lt ¢l

20164 712 YHC16)2 Fd HA| 30,5042 A7t WA¥ste] AA oF IR 5
13.3%% 1915 ZAsIlt. Q1T 109 B9 2EPES 59.78°8 HAY A% 14,
i) - 4919 ot AHHEEE 60t 27.9%= 7HY WAL, 70t 25.4%,
500 22.9%2] &l 20168 71E AL 58 A= 11687082 A o
T % 14.2%°0 st

AL i Al & WAE 2 2AAA AE e R AdRitEr 5, 2012). $%
HARLS] AL S e a3P] TGl HIs) SF BAA] HfdE 9 So|x HojA
H2 Adss Hol Agholy Adks WSt o3t g % EAA ARY #8740l
GojAt}, FZo= carcinoembryonic antigen (CEA)T CA-19-9 52 7 ¥HbA
o8 ANSRE Qlem(Kim 5, 2003) SPEIClY HadolM S7Fshs  cancer



antigen 72-4 (CA-72-9)% ¥F¥ HAXE AT & ot Asp7] A% el CEA=
g Ao FESt] As EAEQIY 9d FAY e A A AS
18.7-25%9] FES HATHY EVEQILE CA-19-9% FU9] ZAF FA| & Ae
BUERsk: &SR o]&H Sl e A FHEY B 15-52%5 HiE]
ot oA 9t FAE thgoR AAF o] WEH CA-19-99 FPES +&

A 18.4%, & ¥ 12.4%5 YERAIHKim 5, 2003). CA-19-99] A% 424 7+
4, 743}, 94F, {4 FE, sy A3 AY, ARG, AXE, 71EXE 39
FRETNNE FAZ Hole A7t Slol AAF Zxte] Ezde] HRstHKim 5
2003). CA-72-4% TIZFEFAIRl CC499F B72.3& ol8sld Yo Ty
(tumor-associated glycoprotein)& AEoh= TUF HEAXZ FFA%] tfgt Eo]

7} o Aoz HHT Yrkjang 5, 1992)

3

Hi

Ct. Zif

20169 71K(C22) EAAGE 15771902 AA & 2 5 6.9%2A 690l s
SFlth. QI 109 ¥ ZUAYEL 30.9%0lH, WA A SR 11774928
B EF 59 A= 3,99710F o o F 6ol sigeigitt. AFHEEE 604
26.8%, 500 26.4%, 709 23.7%Y] oIt 20169 7€ 749 549 A=
37,3550 % HA 4F 5 4.5%°1 st

Mo ARESHs BF BARR= AFP, y-2FEH Holg4d TUAY 5FaL, T
L-p-7tE2RAl ZREFH, 24 EFYPEE F 50| Stk olF AFPE AR WOl

U 784 SHollA fepoital EA o AFPE JdE el die A A
= o

7k 75-100%% S7FItHs Bart el eeedArles], 2009). L2y AFPS] 4
7IEAE 20ng/mLE SIlE o HAIRYF AT Al BIAEE 55-69%, Eolhw
83-92% FLolH, THNE AFe FHESZ 5%= 7MY AF =4 d5T= 98%, &
A dExE 25%° EFeitt= EI% k. Protein induced by vitamin K
absence or antagonist-II (PIVKA-I+= ZHE 4T % A|ZojA ZZEER] A+
40| 7128 = Aol AVF WSkl dFolA WA= @olth PIVKA-II
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7t AEHAY EF 5Lt w2 A9 099 @3 A9 Frvt detal Fe] et
LREA] ZRQES] d|55 oS A] 983t £F EXAE LA Ut} PIVKA-119] ZHAE
d= At dulzl 48-62%, EolE: 81-98%% E1EAtHJeong 5, 2000).

Y T 4 A= Jlo|=eRI(eHdsls], 2018)0l m2H F A & & &
A A H ZF FXAE AFP, PIVKA-IIE AAst Qlov 8% 2 BAA}
I A5 - B7ketodA= ¢ "okl shoitt

fu

20109 7l ARMC25)Z AA o T 2.9%= 990l sHFotsict. A+ 107t
BE ZUPES 13.07801H, A= 3,384 0= H oF T 109, A B 3,271
Fog oy o F 8ol gttt AFHE= HH 70th7t 32.1%=2 7MY €A,
00H 25.1%, 80t ol4e] 19.5%= UErstth 20169 71+ FFAe 549 A=
7,.91082& AA UE 5 1.0%° sHstsict.

HArgAE ol AP F A T4l Y 7] Zdo] o dFoE dEA A
ot FAQte] £ HAREE CA-19-9, CEA, cancer antigen 242 5°] %1, o] &
CA-19-97} @A U ¥ BAA § 7P Sesittal 4214 itk CA-19-9=
A, B, @9 § 59 A AuARoAE FEE, o - v A, 7, =54

T FRATINE A5T o Utk AR 2717 A S| sl B¢
CA-19-9= YIFES} Eo|wrt Wol 27| Ak A AHAAEAY §-84d0] oA
g & W2 grksh] 't 87901 AA ol AREEIL Utk CA-1259] B¢ &
¥ BAAE ARSEIL 1o CA-19-9Hth HIAET7} Wol A o &E A= gh=thHt
5, 2012).

1

A 9 AARE ol tiH(C18-C20) WA= 201649 71% 28,1278 2
2 A 4F F 12.3%2A 290l igetdlth. dE AuEE gAe] F¢ 16,6727
ol TSt B & 5 39, AR BF 11.455% 0= o & & 3T AgHE
2 HA 70t 26.6%, 60t 26.5%, 50t 21.2%9] =AM WS 20169 71&E 2
A d 2Rt 59 KHASE 109,210 22 A & F 13.3%°] sigotict.

CEAE ¥4 z7|ole "ol SolAl $F #AAR F=F oy dAle vsel4
A AR EEFT tiget ol ek HY, B SelAE S8, AE F



e e T AT I A AT £ Ak & A CEAL w2 A4S 9t A &
Ol EHA Q1o A% dS& A AR 5 e el BrIeh BAel al
A Aok Aol FEY FAIA S7I8kE CA-19-9= HAYeIME S7tsiE=
12 & 32T &3 AT 4 AeKHiRPIEEAIeHs], 2009).

Hf, m2t

201649 71 H(C33-C34) BHAE 25,7802 AA & 24 F 11.2%2 4
ol sigstct. E2h= 17,790822 JA oF 5 29, AL 7,990HoE o4
% S AYNER 70H 34.4%, 60t 27.8%, 80t ool 18.2%tt. 20164
71% Hte] 5W fHAE 50,7428 02 AA & F 6.2%°0 dAFeAct

Hoto] g HhoRE= FH X-A, CT, 7138A WAl ot 22454 Ad, A2

It
2E squamous cell carcinoma antigen (SCCA)X AlFEo]d =it
(neuron-specific enolase, NSE)& AREE 4= Qlt;. Katoo] 9ol AH374H HE Ax
AollA FE57] AARE SCCAS FAF, A=, HE AX HYold 5715k= 2ox &
1E=E, HE AE w9 B B717F oskdol wet SCCAY] s=7F S7stal 9

Sh= NSE= Hofo digh W=7 =2 S AR, A7 Ax B3Pt B2 44
I HFS oF AAtEA gol EuE1 JthKim HK &, 2005). 4, #HY AX &
I%KJang &, 2015)°14%& CEA, SCCA, cytokeratin fragment 21-1, NSE & @%
TY BAAE ol&rt Hot A HAsHA| g lon HoF A=A (et et
3], 201004 ¥ EAA HiFEo] RIFE, Solrt =4 ot He gl e

AREEA SRITAL AFstaL Sl

AL Y

FHRHC50) TR 20169 71 21,8399 2&, AHA oF WY 9.5%% 59
of sigstct. AT 109+ FF TUYEL 42.7790[H, thF2o] TAb= oA F2A o4
A 5 19000 sigstatt. AFEE B 400 33.3%, 50t 30.2%, 60t 16.1%%A
20169 71 89 59 §HAE 89,273 2% AA o 5 10.8%°l sigstaith

Y 27EA2 F2 Y d9ed ook dde B olRelit(d 5,

2012). &% HAA] cancer antigen 15-3 (CA-15-3), cancer antigen 27.292 A



BAAZ SHA Yo HARRIES], 2009; Hyun &, 2004).

oL I2Y ¥ XZ3E2Y

ASFAFHC54) THALE 2016W 71F 2,771H202 AA & 22 5 1.2%0]
Fgsid, A7 109 Y ZHYEL 5.490I90c) dFEzE 500 39.7%, 40t
20.9%, 60l 19.7%Ack. AFHEY (CSS)Q ASolle 20164 71E AT 3,566
o= AA F WY 1.6%0H 44 & F 79l Gt AT 107 FY 2L
2 7.0%01, AFEZ+= 400 26.8%, 50tH 23.1%, 304 15.8%<] <o|%itt. 20164
7|1& AZARY] 5| FHEALE 10,524 02 AA 49 1.3%° e, A
Bolol 5 9Ll 15242808 AA o] 1.9%c] stk

A3 £F EAAEE CA-125, CEAS, A3745Y0l 24 BAAEE SCCA,
CEAE ARESIAL Qlth. SCCAE EARFo] o Iz 0=l {9jo] Boloby A
A5 AZ7h eHgstohs IHgol AR fAH, ASARSS Eatoto] HY, Wi
oh Axd AR HPAEY 59 Add® AMEE FF BARCHTRISARIS)
3], 2009). SCCAE 3R Aozt g & oplet A HE Aujzxz 4
FYATANAAE Yehta] A BHETE X5 a3 14, A ZUEY &
A #o] 9| A] §-&4o] BIEQItKSuh 5, 2004). CA-1253 YA xgls]
A%, AR, AR, 98 5 A SYelA verd & OME} AF3Ueks,

A, A Ao 7tk T 1A PE}(KIm S 5, 1991).

21 s HIKHATRIZTFIEATES] 5, 20100 T=2H AZ3HHU H
HAT A QoA SCCAZE 9-83t B4 BARE AAIEC] i, A& A SCCA FAE
TTY WY1, A7, AAE e o), ¥9E I ML, dnE o], Iy A
5 I

11| T W (A )
r_’gir%_\fl_ﬂ.i

=

odt o] Fof qlopal AAlEo] Slnt. Edh F2 HIRMAM = A AFAA A
ufelol Al CA-125, CA-19-97F A6% 4 U 53] CA-125% o5 AW, 9=d 4
oleh WS Zal glout A Ad=T=A FHEHA ekteal ol A

10



Xt A

20169 715 HAHC56) WAL 2,302 HA oF WY 1.1%°]1, QI+
108 B9 2EBES 51901 dFdE== 500 29.7%, 404 20.7%, 6Ot
18.8% <=Iith. 20164 7I% A4S 59 A= 9,129% 0% A 49 1.1%
of sigst3i

ek AEAAE 96 CA-1255 AREE & oy WAt Qo Apzuietel, %
o, Hoh fHEe Y, oA S7PF BEE o] B4t Gl AEHAL
Al 4-8/d0] HolAchieeALIE S|, 2009). E3E HEFH FSE Ao wEd
CA-125 2 4 Af 2579 AY/EC] &oF AEAARA Y F-84d0] Artal B7}e]
AoHEF 5, 2012). 13y CA-1259] s=7F ¢4t 371, B7]eh o] Ju A& A
S dat SR BEEY Y Qe AR HiEo] ItKHihlgARe|Es,
2009). W4 37} Q= AollA risk of ovarian malignancy algorithm (ROMA)
S AH8S 4 l=Y ROMAE 8% human epididymis protein 4 5%, CA-125 &
ot {4 f5E 2L dugsel e dAatY o&EE (predictive probability)
< Fohe AHE NLEQIN s AR R AAE B2 QS AAF Axet 3
ARgShY, AL 5949 g8AE AMSE 4 fle AoE dEA It Woo

X HHRHRRISFZ AT 5, 2010)°] =W 454

AFFO R CA-1257F BRI AFH A=l weh CA-19-9, CEA &
= AT & qlom BAAE FUo] A4lETH AFP, HEF AR 24 RS &
=

HYHMCOo1)E 20169 71 WBAS7E 11,8002 AA| oF LAY 5.1%21 79
o sigstelct. WaolA HAsks & 5 4900 digerd, AT 109 WY XUBES
23.190lc}t. AFHERE 700 41.9%, GOtH 34.4%, 80tf ol 13.4%2] <=olqitt.
20164 7% APAL 5¥ FBAEE 45,2150 HA & 5 5.5%C] sigetoict

AL 3% EAAZE= PSASE APA AMd  JARES|&A(prostatic  acid
phosphatase, PAP)7} Sith. PSAE AHA9 AA|ZoA A== FThHdo IFo
2 AYAL 5ol o] ofd MY Eo] Folrt. PSAY w2 £4
E2 Q8 g ARGEI ok PSAE ARAYG AEhA E At
BolA AR 4 glou PSA ©EOE Z7|HZE AWHOR S8oty] ofHri(HiE

2
i
Nt
)
<
£
>,
Jo
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AA)EHS], 2009). PAPE AgAo] 71 Wol EAfjols B4R G409 4Fo=R
PSA°l| vl Fejshy EX w2 S AU Qe AR gEA du, AYA
4ol AR AR ] ARREHOl ftHKong 5, 2011). AHAY Aw &

A3 Alol= PAPETE PSAZF 783 202 dEA Sl=d SA7oA Ho] HaAE
LAs] 6-1270Y AHE PSA X9 F7F8 BT ¢ U= AR d#A UoHH
5, 2012). AFAY A5 MAEHAIRKEHH 7| He}s] 5, 2018)q] wWEH HHHAY
Ak Al 2% 2] AAF ATel @ PSA ATHE ARSSHES = of Qlth

2016%1 71E %%X#« MHH(C91-C95) 3,416, A7 E—'{CSI) 3124, H|
271 %E?(CSZ C86,C96) 47 66Ho g X%xﬂ o 9M89] 3.7%of sigstct 109k
Ll A7 YLF 6.79°1%L, o

e

/\”7\}’\7} E1 ”iohi} 2016"q 7] 5"‘] TR ey 9,1647, B4
71 9=F 1,1879, HSXZ] HEF 14,4812 wigdy 9 YiFo] 59 [HAe=
AA & 5 3.0%° st

AEgy 9 oy HEFo FY EX]X}E% ik dea Zd(lactate
dehydrogenase, LDH), H[El 2 mlo]32 ZZEZ(B,-microglobulin, A:M)& ARESH
th. LDH= 9 2¢f 2ol #olsh= as 4 UFOE QAY 2E AEE oA A
grh. A 2AEG FF RANA & £3 EH=7F S7HEER LDHY SE= T
ZAojA F7HEth. LDHe 54 Wgy, oM dngS Zgsto] 71, 18 59 9
4 T¥IM F7RItHLee &, 2000). foME BIZAY] HEFE Qo thd &% 9
TFANA FTISHL P 249 A& WS B7F Al f-85iar g Aok
AkdArefets], 2009).
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1.3. =2l 20

rol
olok

ETE-LE

‘Polyamine't I vlFolz SAsol ol Fol BFL FAT 5 ek B,
G 1E o ole) 9F) FF BAL Al el 4BAY RopludTED
A elgh S Fof 83 2 B ket Lo,

H 3. 3Y BAXEAL] = 50 oig
R - EEEErE S
(@2 /20 o -
TEMEOI-IEPSA 1. Prostate cancer@| screening & RICt
(Prostate Specific Lt428/5 2. Prostatic cancer 2tAt9| B2 & F metastasis ¥ X2
Antigen) FRaE
LDH 1. 10 37t 0 AUEoY BIY, 289 9F 2 MiAS
(Lactate Lioso/20! 2. zoEl%qs%Z%- 8 U, wEE, MZEM HEM TI3Y
Dehycroganass) 3. ATIVh UG, R BT TRISS, Ob ANE TR
Neuron-specific enolase (NSE)= AZUEHA 2 APUD
(amine precursor uptake and decarboxylation) ZZ0fIA 24|
o M2t Ol Mol AMZER, MAOKMEE, FSTISHEE,
LMY 2R AT, SME, ZAOE, HFURHY Y S
9| MZUZHA BY0IN B7tett £3] HO AMZAS ZR
NSEE 80%2] DIZIT 2 80-90%2| E0|=5 718l TatE A
LIZZ0[0f= 2R OMZEZSS HOl= 2HKI9| 90% OMOIlAl NSEZt &=, =2
(Neuron-specific L431/20 | NSEXIE HOl= BAfe o7t £X| 2ol 2™ QU
enolase) Enclase= FEollgal ¥ZC= 0f2f R0 23y 1 5
NSE= 418, Yx AZURH| 712, APUD AZQ| MZOIA 4471
&Y, Eo| AT HAOILE AF ZMZESONM EEECL NSE =
AN HOA KB [0l= 50-60%, SE7|0l= 75-90%2| &
KoM =2 LERACE BHH HIANZHJ0|M= 10-20%2| Skt
OMZE A LR HIW A AMZ0| S0[XQ1 BXX2t &
A=,
2l
auwﬁgww Lp420/301 | MM
1. A RIS 0 MEOl S = U40iA alpha—fetoprotein
QUL E T2 H|QI(H) (AFP)O| &7t=l= A2 neural tube defectE Mg £ QU
(Alphafetoprotein Lt4217H/30 on, ZAEE= A2 0= Down Z&= 59| FMF ojAlE
(General)) Opet 4 ULt
2. AFP2 primary hepatocellular carcinoma, germ cell

13



3= gey | | ma=avs —
42 /301 0% e
tumor &9 2Fd ZYDt alcohol-mediated liver cirrhosis,
acute viral hepatitis S2| Z&HA S8t 4= QUCL
Carcinoembrionic antigen (CEA)2 colorectal adenocarcinoma
EHOLI It CEA SN B7161H, 1 2 liver cirthosis, chronic  hepatitis,
(Carcinoembryonic L}422/20 | pancreatitis, ulcerative colitis, Crohn's disease, pneumonia,
antigen) bronchitis, tuberculosis, emphysema ! cystic fibrosis SOHIMT
A =
HEMT M S 1. Squamous cell carcinoma (lung, cervix, head & neck)
(Squamous cell L1430/20 | 2. Adenocarcinoma
carcinoma antigen) 3. Renal impairment
CA-15-3 Li433/20] 1. {4 S0 XE S0t T
(CA15-3) 2. gYoto] T 3 Mo| R Ty
1. Ovarian carcinoma
CA-125 Li424/204 2. X7tHAZS
(CA-125) 3. 1
4. TrgREY ¥ 7HEH
CA-19-9 1. Panc_reas, colon, rectum, stomach 2 biliary tractQ| 24
(CA-19-9) LH423/20 %‘f:‘%ﬂoﬂﬁ jiJEES’_' T 2HOZ 018
2. XN HHE & AEY 3B VIR0 M0| R T
CA-72-4 L1426/20] 1. 02f &9 adenocarcinoma?l &I
(CA72-4) 2. £3| gastric carcinoma®| FMZE
WEIS D0 222222 1. W AES Mok UM Y, 0, THEEILYuEy
L223/2% non-Hodgkin's I, Cidy E4F

(82-microglobulin)

2. MEE

)

Ll =2 20 2l

H|=+ Current Procedure Terminologyoll= 8% polyamine £+ ‘Polyamine 2] 3
YEHE 1)l AdFE A, Anud, ZEA ZIcp|Ee] SA7F ERIER] Aottt
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2. YI=H

o] A9 F&L 2lg7]& ‘Polyamine(*=289) 2] x4
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T
13

Il &7

0.

W7l

o

I

1. MAN Ed0F

1.1. L
| A79lA= Polyamine'®] 9% Fade B7F67] flst AAY 2d1EZ
AL, HE AT polyamine £9¥3)(OJ3F A AI = AThe] HoE AA

%
gt
1.2. PICO-TS

‘Polyamine'®] P4 {84 B7IE sl AAS AAAH £H3ZS] PICO-TS
(Patients, Index test, Comparator tests, Outcomes - Time, Study type)= (& 4)
I} 2.

A= AEYC] ‘Polyamine’ FAAYEE 1) Aol veRd 137] &% A= of
Hom, Pl U Aade] Ae AR US EARIT L Hlth

A PAEdES B eR A JAE ANEShe 8% polyaminel &SI,
oj7|ol= PP YoA AASE AFT(spermine, SPM), AT u|H(spermidine, SPD),
FEFA(putrescine, PUT), 7}tt#|@(cadaverine, CAD)°] EgHtta HQdt} FA
o= 8% polyamine HAES {13t FAIARI AAMIE S AASkL UA] ot AARTHY
of thet AlghS SHA] Skt

HI W AR 137 %Pﬁtg T BAAR siylon AdolA &9] AREske % BAR
= Pgolglth. diFE A4 FoiEY e AARECIH ATt AL HnAAE &
TRE % #ARZE glo] BlnFARE A5k itk

ATEZPAE A5 Aol 2B 4, G AA 2 9y FHo g
T 70 % ol Bt Aol Al sk $% BAAE BEEIA Sttt
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o

g A9 19 BH BO= 39
oh REAO g AsAst ARHRHEAE, SolE, P4 L 24 ST B, H
A B Hliadele] QX W AR, oJRanllo] SRR st AR

)
O

FARION AR FA Qoton ATAFS FRSY YPAF, BAAT
AT AT WTAIIAT, AP AT Sk

l‘.&

H 4. PICO-TS MIE W&
7= MEL2
b

Patients(CHAF SHXp)

o
40
05
ol
e
rC
e
0o
rx
I
o

O, T2 1O O

Index test(BEXHZAD) | ® 2F polyamine (% AMYI, AWO|H, FEHM, FICHE Za)

*F Hu HAKSY EX|XD

At CHEAR 22)
Y CA-19-9, CA-72-4
7 AFP, PIVKA-II
Y CA-19-9, CA-125
2 CA-19-9, CEA

Comparator tests ZIXfO CA-19-9, CEA

(Bl gAY it NSE, SCCA

R CA-15-3
NS/ ASEEY CA-125, CEA / SCCA, CEA
[mEN CA-125, CA-19-9, ROMA
ML PSA, PAP
S B.M, LDH
o4d EaE BoM, LDH

Reference standard | ® ZITt Al: REIHZISE AL SAEE ZAL LMTIH

(ETHEZAAD o Zuh 0= HIL Al HugAe] BY HX[R}
o OIY
-dA 8 i S, ZAKe 29 flEd S
. 924

e
o
ox
ok
0x

» DI (sensitivity)

Outcomes (Z2t#H=) » E0|=(specificity)
» UMOIEE(positive predictive value)
» SM0IEE(negative predictive value)
» QMR LH|(positive likelihood ratio)
» S4LEH|(negative likelihood ratio)
» ZAFESE (accuracy of index test)
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I, B

0.

7= Mg
» XICtiRH|(diagnostic odds ratio)
» Area under the curve
-HOHFZM/HLAARS] LR 3 Aty

-2 ZN0f0] Yok HAIZ QIgh A=Yl Hat 5

Time (FX7|Zh o MRHEA| 42
o SO QA
Study type _ _ _
(emos) HIR A STH[R R UMAE, HHAT, FSEHT SX-THEFZAT)
il )

o HEFYSHY OIIIER FSE O TIE S-CHRRCH)

oFol: AFP, alpha fetoprotein; A2M, B2-microglobulin;

CA-125, cancer antigen 125; CA-15-3,
cancer antigen 15-3; CA-19-9, carbohydrate antigen 19-9; CA-72-4, cancer antigen 72-4;

CEA, carcinoembryonic antigen: LDH, lactate dehydrogenase; NSE, neuron-specific enolase;

PAP, prostatic acid phosphatase; PIVKA-II, protein induced by vitamin K absence or

antagonist-II; PSA, prostate specific antigen; ROMA, risk of ovarian malignancy algorithm;
SCCA, squamous cell carcinoma antigen;

Bz

1.3.

Mo

7t. % HIO|E{H|0]A

a4 718 AL old et 292 o] Sastar A8 AUL
Zor ($% 2) BAA Aol 2 dojellol o] MRS A3 s1astant

1) =W

SWEd2 ofH 57 ElolgEelAg ARgSt] AASIRTE 1A AML2 2019. 4.
22,0191, 12+ &91L9oA HlolgHo|~ER AT HMolE YTt =
2019. 5. 2.9 Y=otk

E 5. =L HO|EH|0]A

=Ll GIO|EJH[0]A HAOIE FA
T2ofHE= http://koreamed.org
SH2OI5h=20|0|EH|0]A

http://kmbase.medric.or.kr
SIHNRSEYEA http://mawvw.riss.kr
IeEVISTaES http://kiss.kstudy.com

National Digital Science Library http://www.ndsl.kr
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2) =9

Q732 Ovid-MEDLINE, Ovid-EMBASE @ Cochrane Librarys o853t} 4

o] AA 9 BEAM Mgk

= =

F=3] 93t 14 AALL 2019, 4. 15.01%91eH, 13

29193014 &4 HAelE Bt 2019. 5. 2.9 ASHAES Lmsiqict. A4 Al A

&3t ElojEHolAE Tt A

E 6. =9 HIO|EH|0|A

=2| HOIE{H|0]A

WAOJE FA

Ovid-MEDLINE
Ovid-EMBASE
Cochrane Library database

http://ovidsp.tx.ovid.com
http://ovidsp.tx.ovid.com
http://www.thecochraneLibrary.com

Lt Zastay

Lol s, 29l 7&*—14%

$o9, = A A9

s Ao S0 SHA A4 d%h— Z“é 3]

& A3Ae} o2 o] U

228 7|20, 2ol 22

20

- O
% MeSH term, =g]9AER}, Aobgs 52 At
AHAM 5& AYstA F= A7 o]

AH&3HAT

Rty |

gioje} oz Agsisic.

h
J

oY,

Hﬂ
ol
f
BN
ofN
o
o
o
r>~
i)
_O,lﬂ
38,
o
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Il &7

0.

Sl
ok
X
iy
e
=
é
N,
WN
rlo
B~
4o
e
ol
|t
of

s ofehet 2ol s

7. 29 48 2 HiR 7|1

MEH7|Z= HHA7 |=
o ATQl QI i HEY S 130 YBQ SRt | o AL GI0 Ol THY 2ES SelE
£ o= ot =8 = o7
* 23 polyaminedi| tHal A5 2HAMHY, A | « FSHY E= HAYARCE +3H AFE B

f
O/d, RE, 7R 28

M rdo ror o &2
Mo
ral

o AEO| MOl ATBEZAYHIAMGL HITOH |« W} Ol SHHAN 2HDH, AR, 0|
o7eh 251 2101, AR, o1 5)

+ 95 polyamine®| O U SEMEEEY, |+ S
HMBZZAHIDUNGIY AR U Y, OfF |+ AT} FHRPL HRZHT 23
ZWol IS oLt O ETE 23 . 320 2 Yojz SHEK| 2 23

. EOHEIMAE, AT, ZIkE o

T AR AT 2
B0t Q0i2 SHE 23

°
O

1.5. HIEH -?-I?:*. Lot

HEY 9™A(risk of bias) 7= 2919 AFAVE SHHoRE 9% & 94
sttt EHoE AuEdt Fdo] BF XHHE A+ 6H%6}°:] A7t l:'—:lL—E'—H
Quality Assessment of Diagnostic Accuracy Studies-2 (QUADAS-2)E AR&3I%
T QUADAS-2& 47 (1.8, 2. 34184 3. 42244 4.93%116“?4 Al
HoE =0 1, 9 1-32 HIEE AT A& fofol s wdstH,
4= HEE A dofAet wae h:} HEH 97 484 $9 dsixe 242 @
/B /EZoE IR vEY ¥ AS HE" 90l o weke s
ﬁoﬂ YHEEE oA =, J84 = ol=dt dio] glo] F&A Ut e

TdsHA 9ot 2E A9t 200 sl QUADAS-2E ARESH BlEE AdE7 2=

RevMan 5.3& AMEste] 1802 AWE A SHT

_:
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dof | ERMe | ZEEA | HTEZEA | o A
o HIEZ o
ORISR nEES
(D ZIRE ZAl= ZIAF Afojof] Rt
(D RS GiaX (D SXZAL Zits o e ol olot
o8 e Oxpo = . I:Ho EthEHE A||7_|' 17_}‘—|O| MME7|'?
HE I= 259 HUHEE A - _ _ -
- Heo| 12 A (0 2E XSS HUER
20917 Zol ot ge | B
; ) 2277 ZAE wor=Tp
@ SA-UZE2 A2 | Q| sN=II=T | o= i
Whhe . _ _@HIEE FA [0 BKSe SUst
=7} @ YARPE AgEIg " T T il
- [ o . EJ—}E ESXHEIAI' FIHE DAE
(@ digois BxmEst  ZQ, o A0 | - -
e - Z0j0f Cfst HE | ee=TR
HIFIS DRI=7R | BAEIQI=TI? ot SO SR
20| HMEII=TE (@ BE SR 20
TSI}
o / OfLIQ / 28
SIXf MEHOYA] i) as mo oo B
2 [Le —1 2l = - -
e ST e a8 T i} 1RIE TPHOIN HISRO|
HISY 93 HISEO| 2242 & [SHAIEOIA HISEo| | -
=g Tio (=} - - L
_ SHAOIM HIZZO|  [EAE 4 QleTp
mo QTR xR & QU=Tp
ZehE 4 QIR
=S/ 9 /28
o MM 5t 23
. ETHZ0 O ol
stE SiXt BN 2N AR
= = = = = = o =2 oo
ML RRINEO| BRI 20 0| SRS L T ey .
St Q2 [HARZO| MEOIX|  [amEm Mot DS =T TF
HBGHA| g a7t
oot Q2 QI QTR IR QTR e
o QI QL USTR @2t Qe oip
=S /%S / 25 -

1.6. AE2FE

A QA% B sl Aol AR ARFEYNS 29UTOIN Y we ¥
AT, ARFEY FANGS A%, FBAE, ATHA, EFFE, AT 5
4 TR YEY B, FAUANEARR, AR, PAX), FEEAA L v
AN, ARSI, FUEZHA EE vTadel 4By 2 A, 923
oo FF D2 TN 2919 AT ARE 25T T o4d BIA} 9L

A9 el 39S AH 3% sk

AriE A AL BRI FAEA AR 2 Y U 24 AUE B1
stof o] vlgo 2x2E AYo] 5T AP AHHIY AEMYE, Sol=, P/
o4 dABE, P/ Smvl, AAEE, %
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S-S AEY stage, AoJofF 5 SHRETOE AlESI 2x2HE AT 5 Qe A
O oo wE ALY AHE AETIGOY SHEFo] 109 H[ute g tiagTt A
<= AFole AT AT

HFAGT BHL off YT o= ottt Aol thefolH, tit ¢
Folu S FASHA 92 A= ZEO] USith FAY FFE 24417, oFAl
A 5072 SR A9ty HAPIHE  liquid chromatography electrospray
tandem mass spectrometry, ion-pairing reversed-phase high-performance
liquid chromatographic method, cation-exchange chromatography, enzymatic
assay® CHFoISith. /92 ®AsH] f3t dAgel Avmit 23 S4% 8%
polyamine®| @& ThFsigith. of2et o]f=2 Qlsf At 7+ o] o] Artal B
993 A0 W AnTEe Be FH BAS e A9k A4 AR W

£
v o1 =71 a %
s Aae AT

o

1.8. ?iE= 2%

6oz F4H 2ol 499 £AHIE T3 F 7Ies AT &¥dsle
Bl 3 191, ARRRIE 191, &oP7IWist 19), AetdAtefest 191, @ °
2 oI flddle WY LREE YfE £AAd, 2% 9 28 =2
EE FEo Hodsialt
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/184

AffdjolA et dAade wel =] gloleoj oA FAste] & 1,098
=W 924, =9 1,0068)9 A2 AAsHH:. o & 5 449 24 230%% Al
ot &, 86849 £ R 12} AlE B 25 HEA 7308S HiAIBIAL, 2
A 2% AE0AM 391, 33 A AECIAM 758S HiAlst S A9 £ 249
U 6H, =] 18H)0I3lH. FF AEUEd F52 (5 3)° At

|

H

l
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2|DB (n=1,006) ZLDB (n=92)
- Ovid-MEDLINE (n=512) -KoreaMed (n=4)  -KMBASE [n=11)
- Ovid-EMBASE [n=469) -RISS (n=30) -NDSL (n=14)
- Cochrane (n=25) -KISS [n=33)
E58H|# (n=230)
> -2 2]D8 [n=164)
= LHD8 (n=66)
r
E8H7% 22 2% (n=868) HE/xE HES B (=730)
-7} Q| DB (n=842) —™ -3 2|08 (n-713)
- LHDB (n=26) -2 LHD8 [n=17)
L 4
My s 24 (n=138) Rk .’éﬁl HEZ thH| (n=39)
P - 2|08 [n=37]
-29|DB {n=129) _qLHDB::ﬂI'
- LJDB {n=9)
x i AL HEE HfH (n=75)
- A0 FolEl ChAIRO| ChE @I OPY 28 ) £
HBOE 28 (n=09) £ A} Sols SR el a7t Ofcl B8 e
-3 9|DB (n=92) > AIHMI Hee5 E BT G2 Fenese)
= 1 -2H7 BEL E)in=9) H
oo o=7) AR e
FARI R, BT 3 (=)
r
Z 4 £H (n=29)
- 2|DB (n=18)
- L DB {n=8)

38 1. 23y 2%

Loser 5(1990a, 1990b, 1990c)2 =

dets A, 238, Ards deRE A4et 230l B, 7Y A
U/ AAEY, A, WIS o A4t Zole Aide=w Atk

SAAAE AWM polyamines HESHe AARE o] w=h SPM, SPD, PUT,
CADE 7/fE& o= HIUSEAY, total polyaminel® BIsFth SPM, SPD, PUT,
CADE 7fE#or Hilske ¢ 3% Yol wet free = total SPM, SPD, PUT,
CADO & HISIAY, freelt totaled FEolA] 981l Hirgt £dk QUSIch A= 2441
s ANGRE A7 7MY BRkAL 11 9 oAk, dOHlE AW 55 AAE ARES

At A¥olA A& F=E BAY wWolE  pmol/g  creatinine, nmol/mg

rlo

fri
1o,
o
e
o
=
ofl,
0
i

~{

i
e
<t
Fd
it
9

9,
I
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Y
=

creatinine, nmol/kg/24 hours 52 THE ARSI, AAPIHOZEE 1145 A
SeufETgE, B4Y, ol 1 AzolE Y, ol R 5 ASs

A= W AFolA tixaor AAste] ol Hold AS FHoE wesilth
AR Z ARESE 7152 A A 279 8% polyamine L& 7|HICE thEE
BHa+2¥EFH 2 standard deviation, SD)E YAAZ /\]-%QHJ_ 1 9 ¥#+1SD, B4t
+3SDE AMESHAY B4 ARl 29 5= 5 F VAR 52 FAE 7SS ARGt
At A A dxT 2ol FEEARLOIA 8F polyamine HE9| B +2SDE
7IE0E ARES|E Silth SAAAR] o] ©dsHA] g WiEel e wdd
o= total polyamineo] YAXE Hlold A FHL= HI|Z st9eu, SPM,
SPD, PUT, CAD9] 7§ polyamine®] ¥AAE Hold AL FHo= HAY, 7
polyamine & 171 o1&, 270 ol Ex= 37171 B Hlojd A% FHor HHsh= &
AAA] ] gt 7|0l TSttt

AN A H AR A ol diet Har glo] Hegehdol gk A mut
HgE A9ols AAPE gk Ay ARt HIAo] AASIH. 1By £ ]
A A 9 Y29 A FE BAS FS olF HRCE 2x2%F Aot 7
A AR RS 712 ALtsto] Eaao] AAIsHh

H| W AHAR= CA-125, CA-19-9, CEA, PSA, SCCA, AFP7} RIE|Y MU HEEHA

BAAR 71Z0R APl AHEE 3 oW, vl 6H, 59 4¥, B 44, 7]
g 27} 411401 | ZWdEO] A9 1970Wd) 3, 19804T] O®, 19904 8,

¢

SUAE 7IEoR R HF AUET B4 (# Pl AAsH.
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B9 %35

— o
MK | HE | H=7t CHARK(E) SAEA &= Bl ZHAL
-HAR1(37)
Niemi | 2017 | = | -2y U293 SPM, SPD, CAD CA-125
-IHiE 08(21)
-TEAel(66)
Tsoi 2016 23 ~HEMHITHE(88) SPM, SPD, PUT PSA
- HolI(11)
Kim YT | 2005 == -KF24522K419) Total polyamine SCCA
Mo 2000 o= -2 4 2(405) Total polyamine SCCA
-214(16)
Antoniello| 1998 | O[&t2|0} | -7HASK32) Total polyamine IAFP
-TH 401(28)
-9I24(56), 71U(17) FEA(10),
. - ARK(B), FIEU2) .
Kim SW | 1991 ot= _Hlor msK4d) Total polyamine IAFP
-4 Ho1(103)
-2A(11), ANE=A), 7124(5),
_ HHAQ), HA(15), BZE(), .
Song 1991 52 iﬂ';aitg(;;‘ 2:(15) @ Total polyamine -
- Ho1(24)
. ~Total SPM, SPD
-HIERH20) ' '
_ PUT, CAD CA-19-9
“ =9| —H[otA RIS} ’
Loser | 1990s | 52 g BH40) ~Free SPM, SPD, PUT,CA-125
-t HR1(30) CAD
“aSH20), HIAC _;f}?l i/i’\él‘ . CEA
A j=={e]] -H ODI'A‘I O|X}: KI_‘_|- ’
Loser 1990b == | (=] Tl 1| 22(40) “Free SPM, SPD, PUT, CA-19-9
-~ H21(30) CAD
~ZEAHAB0), HEA20), YIU40), [-Total SPM, SPD, CEA
AlE2K(16) PUT, CAD
" =0 ~10—
Loser | 1990 | =8 _opyany epsio) ~Free SPM, SPD, PUT, 2/2_1259
-3 2I(30) CAD
=g ey
Kim 1990 ot= (R=2H2 10, 2 ot 9) Total polyamine -
- HRI(3)
-A(33), HEEEA(23), HRi(15)
Yang 1990 o= - AEIEK25) Total polyamine -
- H21(30)
—AE=Qi(16), R1(40)
Loser | 1989 | S | -HIekg Siapi Zek40) “;\tg' oPM S0P oactg-g
- Ho1(30) c
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HAXK | HE | H=7t CHAXH'E) SAEA &= Bl ZAL
o -LA ATIRK57)
Lawton | 1989 3= _op O MAIT| EBH43) Free SPM, SPD, PUT -
-ANREA(13
Thompson| 1986 o= -5 HEEK9) PUT CEA
- 2 H2HQ)
-ARK(B), YIUB), ZRUT), HAU)
Otsuji | 1985 | &= IS (4) SPM, SPD, PUT+CAD [CEA
-HA 40131
-TIRQt = A7|Y
KA(72), AEAQB2), HL(24),
Kubota | 1985a | &&= 71ok(14), AEQK8) Total polyamine -
-H|2M H2H61)
—FARI(70)
~H{2(45)
Kubota | 1985b | = -H|2M HeH(52) Total polyamine -
-FA A0I(58)
-l
24(48), AEA(25), HLA(19),
Kubota | 1983 U= AlRKE), FIERIQ2), 714(2) Total polyamine -
-H|YN E2H(62)
-HA 40170
—AME H24(29)
Woo 1983 o= XA AU 21S) SPM, SPD, PUT -
-2 MOlZ(142)
o m _
Tormey | 1980 = —Quor HIF0[R(13) SPM, SPD, PUT, CAD
-Told RE(62)
o _
Woo 1978 = XAOIA(50) SPM, SPD, PUT
. - MA(18)
Fair 1975 o= _opmIEK(13) SPM, SPD, PUT -
-MFMRU(15)
Sanford | 1975 o= -HI H|x7| &EK15) SPM, SPD, PUT -
-FA HoI(42)

eFol: AFP, alpha fetoprotein;

CAD,

cadaverine;

CEA,

carcinoembryonic antigen;

PSA, prostate

specific antigen;

CA-125, cancer antigen 125; CA-19-9, carbohydrate antigen 19-9:

PUT,

putrescine; SCCA, squamous cell carcinoma antigen; SPD, spermidine; SPM, spermine
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1.3. HIEE A 7t 24

FE At 24Wo] EHL nE: ATHYsH
QUADAS-2E ARgsto] 7}ttt

3RAE ool A9 vEY Y3yt ﬂ%okﬂ*% R Oﬂoﬂﬁi A& FE= B

iy
b
o

HEY fd BE Al

ot Bt 2] i By A8 it e Wrhal wetstglch
SAAA 499 F¢ Hl%% AT} TsfA= HiFRY] AFold =7H
(blinding)ell Hiafl 71&sHA] ooyt SAAAE HAFHoR AAJolr] WiEgo] FIEE
A9 Aol whet FAAARY oH**O] gEpx|A] QFerhal westoich JEu vXHZM
9] S wodols AAX7E AFARIGE Aolstia PR
AHole 5 AR 71E BRstolAe HEHC] WY 4
HIEY S Era ddolgleh oyt H84900 dist -89 A9 I A& W Al
gt 8% polyamineS AZEoh=t| Aok T4 AAES AREsto] FAAARE AAl
stgon=s g4 tigt e Wrkal westoitt
FuRZAA 999 AL viEd AT st FAREHAR] 2244 =
FAA 5= H}EL?L Jﬂ% HRe SRS HJOE ATE & =

QL
32
N
£ r
i
=
oY
-

|
;

& Anmedn 2o P o1 Aol volsicl ot e

oA BIEY SIFo] WokT RStk A8 that Se9 A9 FuEEAN )

Qo ARt BRnde] Sgdge] Rakttn wol A4 thet St
a gesig

o sos age, 2o o
Buo] ZHolA o S N W Aol SRS SYslar] wEe] Hast A
AL BT QT SHEhE oz ols) HlEd Sislol WA Aolen WUt
A goih Ea P AT Qold 5 $E0) SA50] SAT FLBEANE WS}
o 2 4 o, 9 Bt glol BE St Ao matEgntn & 4 glone
W5 9IS Aubon wrky weksignt
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Wi 23 o

=

A s el e 1ge et gk

i
b

Patient Selection NS |

naex 7ot NG (e

Reference Standard IRRMEEEEEE
Flow and Timing _

e prm = o 100w % 25% 50% 75%  100%

Risk of Bias Applicability Concerns
‘ .High DUncIear .Low

a3 2. §9E HISE fE F/En
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32

Risk of Bias

Al

licabili

Concerns

Antaoniello, 1998

Fair, 1975

Kim, 1890

Kim, 1991

= @ @ @ @ ratentselecton

Kim, 2005

Kubota, 1983

Kubota, 1985

Kubota, 1985-877

Lawton, 1989

Loser, 1989

Loser, 1390

Loser, 1990-624

Loser, 1990-628

o, 2000

Miemi, 2017

Otsuiji, 1985

Sanford, 18975

Song, 1991

Thampson, 1936

~ 0000000000000

Tormey 13980

Tsoi, 2016

Wioo, 1978

Wioo, 18983

Yang, 1950

® 0000000060000 000000000600 o«
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-_L-O
FE MeEEsloA otdA I APHSE Hush B2 giodth AYYIoAs &
Ao AME AFHote] HAbsks wiolng FGAl 3 FEFolu HARS] T HEA
S TAY QFAA o EAZF itk skt
2.2. 884
T840 Hiet 8% polyamine?] AHASHIS H1sE AL F 24WHo|Qi}. 4F
HE AmEE ol Rgo] oish AT etgS Bush £ 14Ho]1, 270 oAt &
5 A o R IS EusE 92 10Ho|QIth o] 108 & ¥59 &
Qo] st 17] Ed(Song &, 1991) Yol FFHE AHFLAHS FEofA Hilst
Aot T3 HF 249 oS TEgAER LRSI fiRE B FgREAket
o AR T Ad A] AFFEAHE Hasiglou 4HOl E3(Niemi 5, 2017 Kim

w»

W 5, 1991; Song 5, 1991; Yang 5, 199002 A Aola} oF g4 7hd A A
DS oA RIS 4= QAT

P

7h & Xt ZETIC Al R84

1) M=

Aol gt 8% polyamine®] HT7ge
SW &, 1991; Loser &, 1990c; Loser &, 1989; Otsuji &, 1985; Kubota 5,
1985a; Kubota 5, 1983). A1 EZAAF 9 v|mgARle] AlAl 9 X%, o547}
ol e BT BHS G

SAAA 5 L AAA O mEt U= 12.5-87.5%, E°l% 13.1-93.2%, F3A=
= 43.8-50.0%, &3NEE 89.1-98.1%= A77F Apol7F Uyttt

SAHAL FEo] total polyamine] 7% Kim SW 5(1991)2 YAAZ H+2SD
£ AMgsto] RIZE 37.5%, Bol® 93.2%F Hist¢ o Kubota 5(1983, 1985a)
UAAZ BA+3SDE AR5l RITE 83.3-87.5%, §°l& 85.2-88.5%F HilsI3iTt.

ox,
rlo
opy
a
e
1o
M
rol
=2
X
b
ol,
38,
P
)
]
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FSAAA FEo] 7N polyamine® 3% Loser (1989, 1990c)2 YAAZ A4
Aol 219 polyamine 5% % F HARZ =2 FXE AREsto] total SPM, SPD,
PUT, CAD®|| thsf 9= 56.0-86.1%, E°l% 13.1-58.6%%, free SPM, SPD, PUT,
CADOll s ®IZ= 52.6-72.6%, E°1% 38.0-50.5%% HI3t3lth Otsuji 5(1985)
< SPM, SPDE /HE AL FHOE ARESH A T 7 37.5%, 12.5%%2
F 359 2 7IEeE T AHS UHE 87.5%F Hilstt

Loser 51989, 1990c)2] FollA= Sol=rt @2 olfof tfis] 1A e dgd

ANME 8F polyamine A7} A=t AL} fARH A5 AEIS7] mizoleta
HIskg,

T 10 Az Cist 2% polyamine? RITHHEHA
CHAIOH X1
%%t Ej:f x| DAY | B L 98 2Y 0y By k|
2t i oy _ X _ = _ _ " )
(¥) /a5 | ° g= (7T IS EHE TR TH| QTS A |
(@) 2| "™
Kim S =] Y Total
8 [l T  1375|932(50.0(89.1| 55 | 0.7 |846| 8.2
(1991) A o wa| +2SD* | polyamine
e Total
SPM [8611131] - | - - | -1 - | -
onpaiing | S8 SPD 18151400 - | - | - | - | - | -
Loser vorsed | R PUT |815|586] - | - | - | - | - | -
(1989, | 16 A5 -phase polyamine CAD 56.01436| - - - - - -
: ZAt E!PLC S &5 | Free
1990c) P HmZ =2 SPM 5301445 - _ _ . — -
- 24 sPD [528[380] - [ - | - [ -[-1]-
PUT |726]505] - | - | - | - | - | -
CAD 526|404 - | - | - | - | - [ -
Otsuiji FX | gaw n3 SPM 375| - - - _ _ - —
(1985) 8 | e | 25D SPD 125 - | - [ = [ = =1 =17 -
- PUT+CAD |875| - | - N N Z
ubota 8 A asd mA+3SDT Toul 87.5(85.2(438(98.1| 59 | 0.1 | 855404
(1985a) ZA| 2408 |77 polyamine®| ~" ' ) : : : : :
kubota | - | E5 a2 o aondl 108 o agn | us5|97.9| 72 | 02 | 87.9]383
(1983) ZNF | 24MRE |©F oolvaminet| & : . . : . ) )

QFo]: CAD, cadaverine; HPLC, high-performance liquid chromatography; PUT, putrescine; SD,
standard deviation: SPD, spermidine; SPM, spermine

* 2 40 pmol/g creatinine, ® 44 pmol/g creatinine

t 45 pmol/g

T PUT, SPD, CAD9] &3t
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2) A

Aol st 3% polyamined AHYES Hust Eo2 F 8HO|UHKIim SW
5, 1991; Loser &, 1990c; Loser &, 1989. Yang &, 1990; Otsuji &5, 1985;
Kubota 5, 1983; Kubota 5, 1985a; Kubota &, 1985b). H|xAAtRN] ATHAdS
Hgk FH2 2Ho|tHLoser 5, 1990c; Loser &, 1989).

A

RICEEISIA

allmg

FAAA 5 9 A wt UAE 12.5-87.5%, E°l1% 13.1-93.2%, FHAZ
T 16.7-88.5%, 2/39&%L 47.1-94.9%2 A+ 7t Ao]7} Ut

SAHA =] total polyamine?] FF YAXZE Hd+2SDE ARE Al Kim SW
5(1991)2 W= 41.1%, E°l% 93.2%, Yang 5(1990) WHE 72.7%, E°|%
32.0%% 3L, Kubota 5(1983, 1985a, 1985b)2 UAXZ HF+3SDE AREsto] Tt
T 51.1-70.8%, E°|% 71.2-88.5%% H.ilo}it}.

E3] Kim SW 5(1991)% Kubota 5(1985b)2 49| stageo] w2 AHFTAS

Bkl Kim SW 5(1991)2 WA=7F 27 1942 stage 19] 4% 25.0%, 1I-1I

oA 30.4%, IVAIA 51.7%% EI5I3HT}. Kubota $(1985b)A % stage”} sk
£ 9% polyamine?d WAL ASS Hilskth

SAHAL FEol 78 polyamineQ! % Loser (1989, 1990c) AAAZ /<l
29 polyamine 5% % F HAR &2 FA|& AREotA] total SPM, SPD, PUT,
CAD®l tfafl 97 60.7-81.4%, 5°l% 13.1-58.6%%F, free SPM, SPD, PUT, CAD
o tis] WHE 34.6-68.5%, E°|% 38.0-50.5%F EISIHTt Otsuji 5(1985)2
A BH#+2SD Al SPM, SPDE MEE FAHA FEoz AL AL ,1735
1252504800 ¥ B89 §L Eo2 T A% U4E 875%S Husid
Loser 5(1989, 1990c)Z Eolk=7t W2 olfol dis A & AgoMz 8F
polyamine 2|7} 9 Aot FASHA A5 AEiS7] tiZolztal Hirsteich

JE"
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T 11 Y0 st 2F polyamineQ| FITtMEHd

g, .
XX AL SAHEA UM |24 | U4 | 2y | TN | T
T it | gz | S| gpry | BB lopicleg | 28 B8 88 8Y Ak 0
(%) /8 = Ol G R H|| R H B R |

(H) |2t
* Total polyamine (n)
S | m2w R (56) |41.1|93.2(885/55.4| 6.0 | 0.6 |64.0| 9.5
m 56 | | = ST 1@ |250]93.2(250(93.2|3.7] 08 |87.5| 46
(1991) ZA e wm| 25D
C 2n Stagelll-1Il (23)| 30.4 | 93.2 [70.0{71.9| 45 | 0.7 |71.6] 6.0
IV (29) | 51.7 | 93.2 [83.3|745| 76 | 05 (76.7]14.6
e Total
SPM 7160131 - | - | - | -] -] -
SPD 7890400 - | - | - | -] -] -
| om0
¥ lon-pairing | "o 2o PUT 8141686 - | - | - | -] -] -
oser x| revesed | e | CAD  |607|436| - | - | - | -] - -
(1989, | 40 | | -phase ‘;Eym
19900 ZAt wpLc | S5 & T | Free
B Hij2 =2 _ _ _ _ _ _
JOFR: o SPM | 346|445
N s 5120380 - | - -] -]-1-
PUT 685|505 - | - | - | - | - | -
CAD  [4231404] - | - | -] -] - |-
=282
Yang 2R | A 0 38.8 Total
33 N ©1727132.01(585(47.1| 1.1 | 09 |55.2] 1.3
(1990) ZAH| /A8 | umol/g of | polyamine
creatinine
PM %0 - | - |- -|-1-]-
Otsuj g |=H| = & EPD 1? g
(1985) ZAL| /24MRt= | 425D '

PUT#CAD |875| - | - | - | - | - | -] -
kubota | ) | ZR| a4 po il TOR o g5 |sasleos| 46 | 04 |759]123
(19858) 7::1“ (26N T Dolvaminef ] ] ) ] ) ) ] )

® ZXHZAL Total polyamine®
Total | 51.1|71.2(60.5/62.7| 1.8 0.7 [61.9] 2.6
kubota | | 5| sy - | |40.0|71.2|286(80.4] 1.4 |08 |642] 16
(1985b) ZUAL| 2arite | . Il |50.0|71.2/16.7/925] 1.7 | 0.7 [69.0] 2.5
1
U 727712 (348]925] 25 [ 0.4 [71.4] 66
IV |846|71.2]423]949( 29|02 (738]136
kubota EXSE I Total
48 ZA+3SDT 70.8 1 83.5(85.0{76.7| 6.1 | 0.3 180.0(18.6
(1983) AN | [24ARZH polvamine

eFol: CAD, cadaverine; HPLC, high-performance liquid chromatography; PUT, putrescine; SD,
standard deviation; SPD, spermidine; SPM, spermine

* 4 40 pmol/g creatinine, ] 44 pmol/g creatinine

1T 45 pmol/g

¥ PUT, SPD, CADS] &%
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Bl HALRO| &gt
Loser 5(1990c, 1989)2 8% polyamine?} CA-19-9 7t G935t ARktA7l Yet
|2 2 57 (= AR AC) 5 e

-

3) 2
2

ol tf3t 8% polyamine?] AHALZL F 3HY FRoJA EIsHI(Kim

SW &, 1991; Kubota &, 1985a; Kubota &, 1983), 8% polyamine®} H|AAL

o] AAS Bt EA2 2Ho|YtHKim SW 5, 1991; Antoniello 5, 1998). 9=
o

SAAAL T 4 AR weh W 21.4-100.0%, E°]1% 85.2-93.2%, ¥4
2% 25.0-81.3%, SA49&% 82.5-100.0%%2 A7+ Xpol7} YeRgth

SAAA FEOEE IF total polyamineS AMESIGY AAAZA BHF+2SDE
ARSI A4S U 76.5%, E0l% 93.2%H(Kim SW &, 1991), HI+3SDE YA
A2 AESE A9 UHAE 21.4-100%, E°l%= 85.2-88.5%%HTHKubota &, 1983;
Kubota &, 1985a).

Kim SW 5(1991) 719t9] AAo| w& =g it T 27°] 10cm
oekel 49 80.0%, 10cm °dl A9 71.4%2 AR 52 Ech old dig|
Kim SW 5(1991)2 ¥%¥270] 10cm gk A AA £¥ 27|17} X% S5cm oo
= v & TPl fEel Ao Het
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H 12, 700] CHSt polyamine?| ZIEEEHY
[HAKI):; iﬂ"ﬂ
TREH T | TR | | BN | %Y | 34 0y 2y A T
(OI%) | (o ;;} /a4 | c g2 T AT AT e o HE |
i - ] * Total polvamine
m x| #2 me L Total | 7656932 [81.3]91.1[11.2] 0.3 [885]44.4
SW | 17 | e ws| S5 Tumor (19 [go0| - | - | - | - | -] - | -
(1991) M |0 mae| ¥25D7 | size =2
(em) | = : - - - - - - -
Kubota EXSE - INT Total
14 H+3SD' 214(852(250(825| 15|09 |733| 16
(1985a) ?:.*At (28N 2t polyamine’
Kubota S I Total
= 4 t -
o | 2 || g SO J1000| 885|250 |1000| 87 | 00 | 889

efol: SD, standard deviation
* 4 40pmol/g creatinine, ©] 44 pmol/g creatinine

T 45 pmol/g creatinine
F PUT, SPD, CAD®| %3t

HlwZAtRLe| AEd

Kim SW 5(1991)2 AFP =%Tof W= 719t 31x}9] FASS HUSIYTH AFP 5%
7b 200ng/ml WRERI 99 Ziot & 5 8ol AAAE Holvt FAZ HEHlL,
500ng/ml o131 79 2tk & 5 590l FAS UEH AFPY 5=t AWAS
2H7] ol H¥otal st} Antoniello 5(1998)2 polyamined} AFPQ] AJHAFE XAk}
=t ATEAZE YERA] okt H skl

T 13. 20N 2F polyaminedt AFPL| A2t

Chakel
18K | RmuEs AApmR S PV
7 et T -7 i AFPRIo] A1
@) || B | /2 a2
< o AFP S50 02 952
- No. elevated/Total
. k=]
m S 17 | zxzg| e me o | S | 10| AP BE (@48, %
(1991) . +25D* |polyamine| 200ng/ml 02t 8/9 (88.9)
300ng/ml 0/1 )
500ng/ml OJA} 5/7 (11.4)
) Reverse—phase
Antoniello| e x| keLe o] Tl ey LeR age
(1998) /24N polyamine

oFol: AFP, alpha fetoprotein; HPLC, high-performance liquid chromatography; SD, standard
deviation

* & 40pmol/g creatinine, ©] 44 pmol/g creatinine
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4) AT

Lol tiet 8F polyamine® TP F 3H EHoJA EHsiglth
(Kubota &, 1983; Loser &, 1990a; Loser &, 1990c). 8% polyamine®} H]XAA}
o] AT ¢ UALE Hst FH2 1H(Loser 5, 1990a)°] AR, lmZTtofo]

SAAA T 2 AR wE UPE 45.0-93.4%, S°l% 13.1-88.5%% A+ 7t

SAAAF FEo| total polyamine® 739 Kubota 5(1983)2 UAA BHH+3SDE
AREst] FIZEE 50.8%, £°|% 88.5%F HilotAT:.

SAHAAL FEo] 7§ polyamineQl ¢ Loser 5(1990a, 1990c) YA = FA+
o] &9 polyamine B & F HARZ =2 £X& ARSI total SPM, SPD,
PUT, CAD thsfl RIZ= 50.5-93.4%, §°l% 13.1-58.6%%F, free SPM, SPD, PUT,
CADO|| ths WZE= 45.0-79.0%, E°]% 38.0-50.5%% Hilsok3ict.

H 14, FIEA0 st 2F polyamine?| ZITHHSH

Chatoh &tn | ZAt
=THA OFM | 2A1 | OFM | 2M | ZAA} | XIT
VP e | mx | we | omm | SO gy 29| 59 96 &8 2 T
2]l il 3= OSSP EH| QTS MR
o. [=} [=}
e Total
SPM 655|131 - - - - - -
el SPD 81.5(40.0| - - - - - -
lon-pairing| CHZEZC _ _ _ _ _ _
Loser - PUT 93.4 | 58.6

reversed 5 _ B _ B _ B
(1990a| 20 |=ZIZAY -phase |polyamine . FCIEGAE 50.5| 436

HPLC st &
1990c) o, | o ome | SPM_ [a50[446] - [ - [ - [ - [ - [ -

SPD 5851380 - - - - - -
PUT 79.0| 505 | - - - - - -
CAD 5851404 | - - - - - -
o T Total

/2802 | +3SD* |polyamine

=2

Kubota
(1983)

Ej>||

2 |[EEzEA

+/50.0|885(143(979| 43 | 06 |87.0| 7.7

oFol: CAD, cadaverine; HPLC, high-performance liquid chromatography; PUT, putrescine; SD,
standard deviation; SPD, spermidine; SPM, spermine

* 45 pmol/g

1t PUT, SPD, CAD9] &3t
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HlmZAlRte] Akl

Loser 5(19902)2] Eiio] w2 H|AAF CA-19-99 5Lt w2 4% 194 &
2 74l H]g} total CADE A3t 8F polyamine?] =7t B &3ttt CA-1259]
3% CA-1259 B=7F 5 A% 9% 8% polyamine?] 9ol =7t o &3ith
8% polyamine¥} BlZHALY] ATA S+ total PUTF CA-19-9 ZF r=0.063, total
PUT®} CA-125 7t r=0.2212 2% 8940l Qi%leH, thE polyamined A= AFSH
FE/gel Yesith

E 15 FHEA0M 2F polyamineZt CA-19-9 L CA-1252] AlztA

XX} HSE =0 ZiAJHHH SHZAL
xR COCF | ARl | CC Nz
(&) (@) |7t /EH| g
- CA-19-9 CA-125
(37 U/ml[)37 U/ml[¢35 U/ml[)35 U/ml
SPM| 09402 | 14403 | 1.3+0.3 | 0.9+0.2
o ot S| 17,651 | 332251 |365£11.0| 24085
lon—pairing EHC;E‘_Q\ PUT | 48.0+8.9 |70.0£70.2|59.7+13.8|63.5+23.7
Liser Rx|| reversed | e CAD| 11.6%12{ 10.2+35 | 12.1+3.0 | 5.6+1.0
(900a) | 20 | 2t E‘*;ffg S5 EE SPM|0.75+0.09/0.92+0.14|0.98+0.22| 0.61%0.20
jor: | = =2 oo | SPD|0.60+0.11/1.0920.19|1.25+0,61|1.20£0.49
7 PUT [2.86+1.22(4.95+1.03| 4.50+1.4 |4.600.76
CAD|0.86+0.26(2.32+0.62|2.04+0.76|1.75+0.42
r r
Total PUT 0.063" 0.2211

9Fo]: CA-125, cancer antigen 125: CA-19-9, carbohydrate antigen 19-9; CAD, cadaverine; HPLC,
high-performance liquid chromatography: PUT, putrescine; SPD, spermidine: SPM, spermine

* Meantstandard error of mean: @9, nmol/mg of creatinine

T Not significant at p=0.05

Z274%do] tigt 85 polyamine®] AHHIAAE g £d & 4H(Kim SW 5,
1991; Otsuji &, 1985; Kubota &, 1985a; Kubota &, 1983), ZA21AQtof st
AXGTHE st B2 F 4H(Lvser 5, 1990b; Loser &, 1990c; Yang &,
1990; Thompson &, 1986)°]3it}. ©|F Otsuji 5(1985)2 2L SAloA FAH
AteF v AHAL CEAY] AP 7 EIsHit. 8% polyamine¥}t H|IHARY]
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ARAe g Bl 3ol (Loser &, 1990b: Loser %5, 1990c: Thompson
5, 1980), dmATole] A HuF £ Qo

SAAA FE L AR T U 23.1-92.1%, Sol® 13.1-93.2%, F3%
% 50.5-75.0%, &85 %E 37.5-91.1%& A+ 7+ Zo]7F YEpyth

ZAAAF FEo] total polyamine?l A Kim SW 5(1991)2 UAAZE HF+2SD
S ARgSlY] U 60.0% E°l% 93.2%F EI5H1, Kubota 5(1983, 19852)
AAX HF+3SDE AREsIo] HIZE 68.8-72.0%, E°]% 85.2-88.5%F K5It}
Yang 5(1990)2 UAXZA A} 28.2umol/g of creatinine, %A} 38.8umol/g of
creatinineZ ARESto] WIZE 91.3%, Eol% 32.0%= H IS

SAAA =0l ¥ polyamine?] %% Otsuji 5(1985)2 SPM, SPDE 7HE A
A FEOR AT A9 AR 28.6%% o4 F B3RS T VIE0E T A v
T 85.7%% WIS, HWAAF CEAS WEE 71.4%2 BU5Hgct

Loser 5(1990b, 1990c)& total SPM, SPD, PUT, CADel ds] we
66.3-92.1%, E°]% 13.1-58.6%=, free SPM, SPD, PUT, CADO]| o3 w1g=
34.9-78.2%, E°l% 38.0-50.5%F Hi5t3tt. Thompson 5(1986)> PUTY YIH:
23.1%, E°|% 66.7%2 H 15t
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Polyamine®| 244 2! R&E4 HIt
H 16, 28 L AYEHAU st 2F polyamine?| FITHEEty
ChARQH =
F4 A JHHH =TH7H oM | oA | O M | 2M | A
VR | aixt | m | BMSH | oz | EHAM pyoi)c) 99| 89| 88 E4 | i) B
(@) | oy gy /2H g= AL G e m
(@) =
o AT
E4E
Kim SW) o | B et 2y B2 | 1ol gy 01035 667|011 | 88 | 04 |87.0(205
(1991) ZAH 70T | +2SD* | polyamine | ' ' ' ' ' ' '
Bty
o SAHBA
o2 | SPM [286] - | - | - | - | -] - -
Otsuji . XA gay | 429D spD 286 - | - -] -1-1-1-
(1985) ZAF | 2002t PUTTCAD [857] - | - | - | - | - | - | -
25 [ Hu@A
ng/ml CEA |714| - | = | - | - | - | - | -
Kubota B S 4  Total
(1985) 32 2p | 2007t HWA+3SD oolyarnine™ 68.8 (852710839 47 | 04 796|127
Kubota B S Total
25 - [mI+3SDT 72.0(885|75.0|868| 6.2 | 0.3 |83.1]19.7
(1983) ZAL| 24N S polyamine
o ZXEIAA
¢ Total
SPM 7431131 - - - - - -
SPD 9211400 - - - - - -
A0
) on-paiing| o | PUT_ |840(886] - | - | - | - | - | -
Loser x| reversed | | caD |ee3|436] - | - | - | - | - | -
Ay polyamine - .
(1990b, | 50 ~phase | POV
%‘AI’ HPLC OE S L4 Fl’ee
1990c) i = e 5 - - - - - -
A wo Az PM 349|445
SPD 65.25| 38.0| - - - - - -
PUT 7821505 - - - - - -
CAD 5391404 | - - - - - -
=282
Yang A | Ay | 01388 Total
23 91.3(32.0(55.3(800| 1.3 |03 604 4.9
(1990) AL /A8 | umol/g of | polyamine
creatinine
|
Thompson -+ | ZA1 HRLC | hop | pUT [ 231|667 500(37.5| 07 | 12 | 409 | 06
(1986) ZAL | 2402t | 7T
9Fol: CAD, cadaverine; CEA, carcinoembryonic antigen; HPLC, high-performance liquid

chromatography; PUT, putrescine; SD, standard deviation; SPD, spermidine; SPM, spermine

* & 40pmol/g creatinine, ©] 44 pmol/g creatinine

1t 45 pmol/g creatinine
¥ PUT, SPD, CAD9] &3t
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HlwZARto| 2y

Loser 5(1990b)}& ZA4ed &AfolA CEA ¥ CA-19-99 s&o =E 8%
polyamine®] =& EI5I3EY CEAY 73S 57l =oHAH free CADE A9t
UMA]  polyamineZ &%7F =OHAL, CA-19-99 Afox= %7l =oHAH
polyamine?| &%7} &=oHtt.

TESE Loser 5(1990b, 19900)2 total PUTE H|WAHAN] AHAS HIs)H
total PUT®} CEAY AL r=0.352, CA-19-99] AL r=0.3642 =% f-2lst
A 9kch. Thompson 5(1986)2 PUTSF CEAS] A2 r=0.58% 2514 Aot=
< Hs5e]tt.

o
¥R

L
<°C

=

H 17, ZHAHANM 2F polyaminedt CEA & CA-19-99| Azt

CHA 33
1Rt | PO B o e | s
x| BE _ UAIX| ) Ay
(Hx) (@) |2t /2| =
o [ }
CEA CA-19-9
{5 ng/ml | )5 ng/ml | {37 U/ml| )37 U/ml
SPM|1.21+0.13|1.74+0.27| 1.3+0.21 |1.82+0.31
SPD [16.88+2.2| 23.4+32 | 215+2.8 | 223427
HA Total*
) lon-pairing o) PUT |30.8+5.03| 43.3+5.3 | 41.0+3.8 | 48.0+5.7
Loser xx|| reversed . CAD| 14.8+2.7 | 23.8+4.2 | 180+3.3 | 20.8+5.1
(1990b 50 ey —ohase polyamine
’ B e | B=BF SPM|0.59+0.09/0.85+0.16| 0.79+0.2 | 1.19+0.3
1990c) o, | R B2 o | SPD|0590.11/087+0.14/0.640.09/0.7620.13
A% ree*
A PUT |3.06+0.67| 552+1.9 | 3.2+08 | 46+13
CAD(2.19+0.45| 2.05+0.3 | 1.94+0.5 [2.01+0.42
r r
Total PUT 0.3521 0.3641
Thompson Z& | HPLC t
(1986) | ° | Zn| soanre | BEF2SD | PUT 0.58 -

oFol: CA-19-9, carbohydrate antigen 19-9; CAD, cadaverine; CEA, carcinoembryonic antigen;
HPLC, high-performance liquid chromatography; PUT, putrescine; SPD, spermidine; SPM,
spermine

* Meanzstandard error of mean: @], nmol/mg of creatinine

T Not significant at p=0.05
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6) HY

o] gt 8% polyamine®] TS High B2 F 5Ho|9(Yang 5,
1990; Otsuji &,1985; Kubota &, 1985a; Kubota &, 1983; Woo 5, 1983), il
FEAA D vmAeke] A 2GRk, guddtole] PRk Eugt i ¢l
=

SAAA 5 9 AR wet U= 25.0-100.0%, S°l% 32.0-88.5%, ¥/l
2 46.9-70.0%, 573915 % 86.7-100.0%=2 A-+7F Zfo|7} YErTt.

SAHA F50] total polyamineQ! 7% Yang 5(1990)2 YAXZA EAF 28.2u
mol/g of creatinine, %A 38.8umol/g of creatinine& ArEsI] TAE 100.0%,
Sol% 32.0%F HL5t3laL, Kubota 5(1983, 1985a)2 YAA] B#+3SDE AHEsto]
AT 66.7-73.7%, E°]% 85.2-88.5%% HoFit}.

A =0l 78 polyamine?l % Otsuji 5(1985)> SPM, SPDE 7IE FA
A BEOR AT B WHE 50.0-75.0%%o4 T FES] ¥ VIEes & ¢

Y= 100.0%E EiSHIA, Woo S(1983)2 SPM, SPD, PUTY RIAEE
41.0-69.0%= H15Hich

Woo 5(1983) Ho] ¥Z Hof gHFEle] o7t gle A WHE 25.0-42.0%,
U= HE Hoju 17 o9 7|3 Hold A9 59.0-88.0%9 UAEE HilstFrt.
E3F Woo 5(1983)2 H|Holitzt Aol 7ho]l WAl BAF Afol7}b gtk Bl
SHICE.
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. 7zt
T 18. o st 2F polyamineQ| XITtHEHM
CHARRH a1
4\ JHHH Z=1HA OFM | @M | OFM | 2A1 | ZHA} | XIT
1X‘|I|' Qxl' E‘.’_F' nAI'ou ?:P‘“il SIH::AI' '.’J?;.'EEOIE o_o |:|_o oo | o :1”' |_||_|'
()] o |op| /2H 3= OIS EOISE QT EH T A
Vang | . | 22| aaw |2 282° | Totl
15 _1100.0132.0 1 46.9{100.0| 1.5 | 0.0 |575]| -
(1990) TAH /A 0§ 38.8* | polyamine
; SPM 500 | - - - - - - -
Otsuji A aa
4 mR2SD| SPD (750 - | - | - | - | - | - | -
(1985) LA /280
PUT+CAD [100.0| - - - - - - -
Kubota X sAy Total
24 o ZA+3SDT Oa_ +/66.7|852164.0|86.7| 45| 04 | 800|116
(1985a) LAL| /2802 polyamine
Kubota X | saH Total
19 ZA+3SDT . 73.7(1885(70.0[90.2| 6.4 | 0.3 |845|215
(1983) LA /280 polyamine
o FA|(n=29)
SPM 69.0| - - - - - - -
SPD 620 - - - - - - -
PUT [410] - | - | - | -] -1]-1]-+-
Cation o U=Mof HYE Z2(n=12)
Woo 295 22| |-exchange| 40| T2 SPM 420 - - - - - - -
(1983) At [chromatogn QAIR| ! SPD 420 - - - - - - -
aphy PUT |260| - | - | = | - | = | - | -
o UA=ME SOt Z2(n=17)
SPM 88.0| - - - - - - -
SPD 76.0| - - - - - - -
PUT |590] - | - | - | - | -1]-1]-

eFol: CAD, cadaverine; PUT, putrescine; SD, standard deviation; SPD, spermidine; SPM, spermine

* @] umol/g of creatinine

T 45 pmol/g creatinine
F PUT, SPD, CAD9] &3t
§ AAE=Qt

I J/od(@9): nmol/umol of creatinine): SPM (0.22/0.15), SPD (1.03/1.22), PUT (2.62, 3.57)

ekl dit 8% polyamine®] PSS F 2HY ZHoA EISHIN
(Tormey &, 1980; Woo &, 1978), 8% polyaminedt FIHZFHAL EE H| LAt
o] A 2 dA Lk, YadTofe] JFS Higt £ fIgith

Ageds Bk 299 A7= 7§ polyamine®] WAHES Hilshol=d], Wt
Tx 0-33.6%= A97F Zol7b YRt Tormey 5(1980) Hol#9 A% 7iE



Polyamine®| Oy & fad Bt

polyamines @ FEO=E ARG A9 YIHE 5.6-24.6%%92H, N FEZ Hdst
of AREE A WIE 24.2-33.6%%tt. ESE ol F Ho] Hold AE oz
M8 polyamine® XFSHZ AWEQE o RFE  6.5-26.1%,
76.8-95.8%% 20, It Zojd A qiem T e Wk 12.1-51.5%,
79.6-97.2%%c}. vlHol#e] Hol= /E polyamines ©F FEOE ARE A HIZH
T 0-15.4%S B15HA. Woo S(1978)& ¥ polyamine® WZEE 6.5-27.4%
& HIs5I3ich
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H 19. Q40| st 25 polyamine?| RITHESHA

1XK} Lr!»gg i s X SHEAL UM | 24| YUY | SN | ZAH| Tt
BXp HE| WY | AR ) oIz 5ol | i
(M) - g2 OIS |0 & = Q|| D | RatE |
() [HAH /A
o FO|Z-FH|(n)
SPM (141) 20 - -|-|-1-1-1-
SPD (142) 26| - | - |- |-1-1-1-
PUT (142) 56 | - | - |- |- | -1]-1|-
CAD (88) 68 | - | - |- | -|-1]-1|-
PUT, SPDT(140) | 249 | - | - | - | - | - | - | -
PUT, SPMT(140) | 242 | - | - | - | - | - | - | -
SPD, SPMT(140) | 328 | - | - | - | - | - | - | -
PUT,SPD,SPM™(140)[ 336 | - | - | = | = | - | - | -
0| Amino e HOIZ & T 0| FITt Al(n=141)
Tormey| 142 | =% | acid | T2 PUT 6.5 |95.8/42.9/67.9 1.5 [ 1.0 |66.7] 1.6
(1980) [HIFO]| Z4At [analysis| +2SD* SPD 26.1 |76.8(35.3(68.2| 1.1 | 1.0 |60.3| 1.2
13 /24N 2He SPM 23.9 |78.7(35.5(67.9] 1.1 | 1.0 [60.7| 1.2
e TOIE 5 7t 0| ZITt Al(n=141)
PUT 12.1 197.2|57.1|78.4| 4.4 | 0.9 |77.3| 4.8
SPD 36.4 |79.6(35.3(80.4| 1.8 | 0.8 {69.5| 2.2
SPM 515 [86.9(54.8/85.3| 3.9 | 0.6 |78.6] 7.1
e HIZO|Z(n=13)
SPM w4 - - - -|-1-1-
SPD w4 - - - -|-1-1-
PUT 0o |-|-|-1-1-1-1-
CAD w4 - - - -|-1-1-
Amino SPM 242 | - | - |- | -|-]-|-
Woo |MO|g| & | acid | Hd SPD 7al - | - - -]-1-1-
(1978) | 62 | ZAL janalysis|+2SD"
242ty PUT 66 | - |~ - -] -1-1-

eFol: CAD, cadaverine; PUT, putrescine; SD, standard deviation; SPD, spermidine; SPM, spermine
* SPM, <0.020; SPD, 0.042-0.178; PUT, 0.11-0.75; CAD, <0.218 xM/kg/24hrs

T 35 5 10 ol dAAE Hold A%

F /o (FY: nmol/umol of creatinine): SPM (0.22/0.15), SPD (1.03/1.22), PUT (2.62, 3.57)
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8) XISY/X3ERY

A3l tigt 8% polyamine?] AEFEAE Bgk £ gtk A3 73794
2% % 299 EdoA Busld=d(Kim YT 5, 2005; Mo 5, 2000), =% 414
AR} HIHAL SCCAS] AHE A AASHITE. 8F polyamined} HWHARS] 44
2 299 9HKim YT 5, 2005 Mo 5, 200004 Histylar, ogzduto]o] JaF

ATAREANA  FAHAAY  RfEE 37.0-51.0%%U%,  HRFEAR]  VfE=
47.3-57.0%%}. Stageol W& WHAES] A$ Kim YT (20059 Atolx= 544
A 9 HRFARIA BE stageo] web YIRETF AdSotiou, Mo 5(2000)904=
stageo] THE YIAE9] Aol Bl ARARE YERTh Kim YT 5(2005)2] AtollA
= XA Ao wE WHAEE AASIIEH SABANY] WEs 23.1-45.7%,
SCCA9] Wit 6.7-51.9%%th. 24 7< stage 1B E 1A A 10470l oist &
A A A A SAHA] WUHEE 52.6%, E°lkE 64.7%A1, SCCAE HI:
63.2%, E0l% 52.9%Ach.
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Il 712

1XX} S 8 ZA STHZIAL U oM | oM | oM | 2M1 | Z4ap | xIEt
#xt (BE|0C0 opE| SO g g 99 6 B8 88 M) 2
(AE) [3A| H|QZA} &= Ol S | O S R H| R H S R
(B) | #M
o ZXHAAKN): Total polyamine
Total (419) 510 - | - |- -]-1]-1-
I (140) 9| - |- -1-|-|-1-
Il (178) B | - |- -|-|-|-1-
B Stag I (91) 580 | - | - | - |- -1]-1-
+35D* IV (10) B3| - - -1 -|-1-]-
LCNK (276) | 457 | = | = | - | - | - | - | -
Cliccam 21 - - |- - -|-]-
type
Kim Small cell 30)| 300 | = | = | = | = | = | - | -
vT | 419 | cEC 2oy EMEICK104) | 52.6 [64.7]25.0(85.9] 1.5 0.7 |62.5] 2.0
AL | /28N o H|@ZAKn): SCCA
(2005) Total (419) 50| - | - | -|-1-1-1-
I (140) 20 -1 -1 - - -1 - -
Il (178) 45 | - | - |- |- -1]-1|-
20 P @ 69 | - [ -[-1-1T-1-7-
ng/ml IV (10) 0| -|-|-|-1-1]-1-
LCNK(276) | 519 | - | - | - | - | -] - | -
SIZZ k) | 21| - | -] -[-]-]-7-
Small cell (30)| 6.7 - -1 -1-1-1-1-
2oy EMEIE104) | 63.2 [52.9]23.1/86.5] 1.3 0.7 |54.8] 1.9
® SIHZAKN): Total polyamine
Total (405) 370 | - | - | - - -] - -
i | (159) P29 - | - | - - -] - -
+3SD* Tyoe M@ [309|-|-|-|-|-1|-]-
mon [0 - -|-|-1-1|-1-
Mo X8| CcEC vV (10) B3| - - - -|-1-1-
000] “® | 2nt| 24 | ema): scea
Total (419) 473 - | - | -1 -1 -1-1-
2.0 | (159) 0| - | -|-|-1-1-]-
ng/ml Type Il (208) 45 | - | - |- |-|-1]-1]-
maon (769 -|-|-|-1-1|-1-
IV (10) 00 | - -|-|-1-1-]-

9Fol: CEC, cation-exchange chromatography; LCK,

large cell keratinizing; LCNK,

nonkeratinizing; SCCA, squamous cell carcinoma antigen; SD, standard deviation

* 45 pmol/g of creatinine

large cell
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Hlw AR 2t
Kim YT 5{2005)% Mo 5{(2000)2 2% polyamine®t SCCA Afolo] AF&#A itk

T 21. AI2Z240M 25 polyaminelt SCCAQ| AlztA

17T A3 5)
1 | oS | B e ||y
(@) ekt | BE J235 QUAIX| e SCCAR}e| Azt
S () I -7 -
Kim YT BN CEC B Total
M9 | P ' | o AEEATE LIEILIK| 2%
(2005) 2N} a +3SD* | polyamine
o MEHEAZE LIEILIK| U=
(n=399, p=0.2278)
* 2% polyamine =0 T2 SCCA 5%
Mo 405 X% CEC Y Total <SCCA (ng/mb)
(2000) ZAE | /24MZe | +3SD* | polyamine o £2.0 22.0
2F
_ |<45(148 (37.1%) | 77 (19.3%)
polyamine
(wmol/g | va5 101 (25.3%) | 73 (18.3%)
creatinine)

9Fo]: CEC, cation-exchange chromatography: SCCA, squamous cell carcinoma antigen; SD,
standard deviation

* 45 pmol/g of creatinine

-

9) ._fion
2900 gt 8% polyamine®] HSHEHLS F 2HY FANA HISHGIH

(Lawton %, 1989; Niemi &, 2017). 8% polyamine? FI1HEZAAL Y v wHAR}
o] A 9 A&, guAne)e] IS Eagt £9& it

Niemi §(2017)2 7H¥ polyamine? WZAE 64.9-100.0%, E°|% 0-47.8%S =
IR, HIAHAR] CA-1252 Y17E 75.7%, BOl% 69.6%E Hilsllth. Lawton
5(1989)2 7 polyamines ©WE AT S WHEE 10.5-22.8%, Eo|%
95.2-97.6%% ®5t%1, SPM, SPD, PUT7F E% QAIRIE Hold A$ v
33.3%, E°]% 100.0%E HIlst3Tt.

Niemi 5(2017)2 34 &9 stageo] wet AHgedS HstiEd stage
[-II ARl R 65.2-100.0%, S°l% 0~48.7%R3L, stage M-IV EAOIA
= WHE 47.4-100.0%, S°l% 0-47.8%3ATt.



Il 712

T 22, HAA0 8t 25 polyamine?| ZITHEEHA
T E | 2N =
U em | Bz | ww epirl Lo was s 29|88 28 28 AN
() = s= NEE [GISE | QEH|| o5k | Hats | @A)
() | ZA | /ZA
o ZIAAL
ro |SPM[ 703 [478] 684 [500] 13 ] 06 [617] 22
SPD[1000 00 |617] - | 10| - |61.7] -
(0=37) [ AT 64.9 [ 17.4 | 558 | 23.5] 0.8 | 20 |46.7| 04
o stage |SPM| 66.7 |47.8[60.0|647] 1.3 | 07 |86.1| 1.8
Nemi |0 |l e | - | I [SPD]100.0] 00 [439] - 10| - [439] -
(2017) o (n=18) |CAD| 65.2 [ 17.4 | 44.1|333| 0.8 | 2.0 |413] 04
stage |SPM|73.7 | 47.8 [ 638|688 1.4 | 06 | 595 2.6
I~V [SPD[100.0] 0.0 [452] - | 10| - |462] -
(n=19) |CAD| 47.4 [ 17.4 | 32.1| 286 | 06 | 3.0 |31.0] 02
o H|WZHAL Total (n=37)
CA-125 | 757169.6]800[640] 25 | 03 | 733] 7.1
SPM_ 228|976 929|482 96 | 0.8 | 545|121
SPD | 1568/97.6]90046.1| 66 | 0.9 | 505 7.7
Lawton WPLC 1w T PUT 105|952 | 75.0 | 44.0| 22 | 0.9 | 465 2.4
57 [EEIZIA /elokE
(1989) "8 osp| 1= (474762730624 20 | 07 60.0] 30
24— |42.1]100.0[100.0/56.6 | - | 0.6 | 67.0] -
Pf | 333/1000]100.0/83.1] - | 0.7 |620]| -

9Fo]:  CA-125, cancer antigen 125; CAD, cadaverine; HPLC, high-performance liquid
chromatography; LC-MS/MS, liquid chromatography-tandem mass spectrometry; PUT,
putrescine; SPD, spermidine: SPM, spermine

* 17} oJA4} polyamine, 270 °©Apolyamine T+ 3709] polyamine©] 4490 3%

10) HEMA

AgAde] ot 8F polyamined AWHLAHE F 3HQ oA HIIsth
(Fair 5, 1975; Sanford &, 1975; Tsoi &, 2016). °] % Tsoi 5(2016) HIHA
PSAS] AIE TA AASHATE. 8% polyamine?| HlwAARRRS] ] 2 AX=E
gk A2 1#H0|%l1(Tsoi 5, 2016), Yado]9] FFs Hagh A2 Il

f

A S Bdt 319 A B5F 7f¥H polyamined AHASIE HstE=d
Fair 5(1975)% Sanford 5(1975)2 RIAE 72.2-73.3%, £°l& 76.9-93.3%F Hil
sttt Tsoi (2016} 7HE polyamine? area under the curve (AUC)7}
0.63-0.83, PSAS] AUCZF 0.739< EAsIAt:. E9] Fair 5(1975)2 stageHZ
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SPDY] F A HIASHHE=T stage 1914 198 & 09, 1IO1A 49 < 39, IIoA
79 % 59, IVIA 6% % 50] YAA oSl BEs AEsgntn Bt

H 23, MM CHSt 2F polyamine?l| FIHEEHY

[HAI'OP 7;?:!_
1542} 3‘;“ g (BN | BHEA L | 28|82 B A ae
@) | | T | T =T et I Y= RS SN S
() | #A
o SAHAAUC)
PLC SPM 0.83+0.03
(2016) RN 5 PUT 0.63+0.05
24 « HZZAKAUO)
4ng/m
of PSA 0.73+0.04
Fair M7|gsH/| 2
18 |[mxA LSS/ S0 sone 1995 |76.9]81.3]66.7 3.1 | 04 |742| 87
(1 975) 24N /24h|’8
Sanford Chromatogr] ma
15 |[ZXZAY  aphy -|PUT, SPD, SPM| 73.3 |93.3|91.7|77.8/11.0| 0.3 |83.3|38.5
(1975) i | 125D

9Fol: AUC, area under the curve; PSA, prostate specific antigen; PUT, putrescine; SD, standard
deviation; SPD, spermidine; SPM, spermine; UPLC-MS/MS, ultra-high performance liquid
chromatography coupled with a triple quadrupole mass spectrometer;

* SPM, PUTE HARIE oW A% HE((1mg/24hre) =T Folugt A5o] ke

1T PUT 6.2 mg/24h, SPD 3.9 mg/24h, SPM 4.2 mg/24h

T 371 5 270 o1 polyamineolX UAIA] olFo R 53t A9 FAol=tar wHdt

HlwZAtRLe] AEkd
Tsoi 5(2016)}& SPMz+ PSA 7+ A7} 0.1 mgiele ¥ wshgich

B 24, MEMANM QF polyaminelt PSAQ| AlZtA

TR} | el ekt | FEsE ESUHIN:
ZAEEH /R | AKX O AMTRA
(¢ix) (=) ZiAt ZAIE /A | A s PSAQO| AkatA(r)
Tsoi UPLC-MS/MS
174 _
ooe | % I EEM ] i 5 SPM ©.1

oFo]: PSA, prostate specific antigen; SPM, spermine; UPLC-MS/MS, ultra-high performance liquid

chromatography coupled with a triple quadrupole mass spectrometer
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11) gy o oy Bz

HHPo| ot 8F polyamined AHFLFE F 28O oA HiIsHar
(Otsuji &, 1985; Kim &, 1990), 8% polyamine?] HIHEZHAF I vl HARLO]
A 9 dA L, ogZddto)o] JRRe Hugh Fd gk E3F o FEFo] o
3] 8% polyamined] T, HlWHARFS] A ]

< Hdk 3L glict

oL
e
il o
ir‘
H
1o
U
i)
k)
o)
1o
of
010_‘1_"

Kim 5(1990)2 total polyamine?] Ao s FALE A B+
Bajo] Q=S Bysigetd ARATAE 80.0% & WehElAE 66.7%%A

Otsuji 5(1985) SPM, SPDL THEO & ARE A] WIZHEL 25.0-50.0%S K159
3L, PUTS} CADY] &AM 49 100%] WRteg Husigch

Ay

i

H 25, S0 fSt @F polyamine?| TSRS

THATGF | X0 | ZAN
18Rt "%’ - :;Hf gz | FIEM o oo | 8| 24| 04| 24 2w aet
@) | oo | gy || | 2R || PIEENSESEMecuyaaL
o =] [= |
) * X=f
A= Total 00| - ST T T T
Kim 10, -g——)'ijc‘l‘Al‘ Ay Igil Do|vamine :
(1990) | & 124Nt 435D | @ ATTH
Inlts Total
B2 9 ol Teerl - T-T-T-T-T_-7-
polvamine
- SPM | 250 | - - - - - - -
Otsuji Doy 22 g D 00| - A A R R
o] 4 [EFM ) s 50.
PUT+CAD| 100.0| - - - - - - -

9Fol: CAD, cadaverine; PUT, putrescine; SD, standard deviation; SPD, spermidine; SPM, spermine

Lt EY 42 ZETH Al 884
1) o2 &3
Song 5(1991)2 o8 &F-S o= 4 Agolde] ZHEAT Al 2% polyamine
9] AHLAZ Basqlet. A9k, Awet, 7ok Arget, He HAy A F
43S Iz PR 2H, total polyamine®] JAA7} 39| Ba+1SDY 73
§ TRAT 47.7%, Eolk 79.2%R1, YAAZF BH+2SDRI BF YT 36.8%, £°]
T 95.8%%rh.

gdu=x
°—=0,
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T 26. 0 B0 st @F polyamine? 2HESHY (B4 Q21 ChH|)

CHARRH &

Z4 )\ jdHH =TH74 O | SA [OFM | 2A] | AH |
1I'1I|' §|‘XI‘ E‘.’_F' n*l'ou ?:quil STH::AI' '.J_lﬂE EOIE o_o |:|_o oo | mo :1*" |_||_|'
(A) (3| sz | Sl EST e S (S k-l imby |

(B) | ZA
& | Total | o1 202 [g08|a52| 23 | 07 |588] 35
Song 43* | RRIEAL SAHY JQE—,[D pol%/amline ' ' ' ' ' ' ' '
B o T t
(1991) [24A12t e 4 | 386 | 958 | 944|460 93 | 06 |588]145
+2SD |polyamine

9Fo]: SD, standard deviation
* Q9 119, AmQt 49, 719t 59, A 2%, HY 159, BT 4, Wy 2

oH.

2) Azt
AR AT AR BR0) e A ASESE Bug BAS 18HKim SW 5
1991019/ B4 4eIate] EUG A total polyamined] WHFHS W=
37.5%, £°]% 100.0%%ATt.

_I
ﬂJ[o

T 27. AZ0|| St 2F polyamine?| RICHMSHM (A AQI CHH])

T =
1Rt i&} ax | DAHE oIA] SAHEA BItElE0|S Uy | 24| Y4d | 24 | dAH TR
D) | gy gy /2 | 7 N L il ]|

[=) =
Kim SAH

x| 8% | mn

SW | 8 |, | = | T Vys|i00001000| 964 - | 06 |95 -
(1991) NS 20T Pk +2SD* | polyamine

efo]: SD, standard deviation

* & 40 pmol/g creatinine, ©] 44 pmol/g creatinine

3) f
A4 A4 A= SRk AT A] AedS Hagt £ 2H(Kim SW 5,
1991; Yang &, 1990)°2& total polyaminel] ATHEAHS HIlstct FAF A
o] ZHEA Al total polyamine® WHE 41.1-72.7%, E°]% 73.3-100.0%S Hil
Elvi=g
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Q|0f| CHSH 2F polyamineQ| RITHESHY (MAH AQ1 CHH])

e CRAICR =1 ZAjeHH THZA oM | 2M | O oM | ZAH | XIE
i._}xl' E—’.I_E I'_hl %!ﬁlil 3_" I' EI_I?:'EEOIE c;_o E_O" ooFg °I=IO I:lA} |_!|_I
(%) (@) | 2} [8H| &= W ESECIL ST <Emb AT
ol | o _

Kim S xxy| 289 | mg Total . -
(1991) 56 2 —/7‘6%3;?3; 125D* polyanine 41.1 1100.00100.0 75.7 0.6 |79.2
Yang ZE | may | 2821 Total

(1990) 33 2N /A 01 388" | polyamine 72.773.3|75.0{71.01 2.7 | 0.4 |73.0| 7.3

eFol: SD, standard deviation
* 2 40 pmol/g creatinine, © 44 pmol/g creatinine
T &%, umol/g of creatinine

2 rg.r

1991)—1:—'-— total polyarmne-J ARG dS Harsileh. B4 Alate] 7HEzd A
total polyamine®] WA= 76.5%, E°|%= 100.0%E Eilo}

T 29, 740f| CHSt 2F polyamineQ| RITHESHY (AH Q1 CHH])

TP

Z4 )\ IHHH =ZTHZH o o

VI aixt | mz| PN | opyry | BUEM o ieq| 98|88 98 B4 Ak T
(%) /B &= O} | R H| R H B R |

(H) |2
Kim SW | &5 /Aliﬁi & Toal | e 5 1100.00100.0/96.3 02 |%6.7
(1991) ZA oe won| t2SD* | polyamine | I It e e

efol: SD, standard deviation
* & 40 pmol/g creatinine, ©] 44 pmol/g creatinine

5) FE

B AR e A AT Al Ageds Haret #82 1H(Kim SW
= 1991)2& total polyamine? XSS Hustgict. AL Alate] zhEzI
Al total polyamine®] WZE 100.0%, E°l% 100.0%E H.1sk%.
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H 30. HEL0l et 2F polyamine?| XS (o 4ol TiH])

MR B, e 4 B | 2 | O | 2M | t
H =THZ oM | ©M | OFM | 24 x|
1I'1I|' i._l'xl' E"._':' EAI‘OI:! %P‘“il SIH::AI' '.’J?;.'EEOIE o_o |:|_o oo | o :1*" |_||_
(®x) [BH| = OIS =S EH| e [ WX H|
(B) [HM _
Kim S ZE| | EEE 7 Total
2 [l = . 1100.0{100.0/100.0{100.0| - | 0.0 |100.0| -
(1991) BM o wag | T25D* | polyamine

9Fof: SD, standard deviation

* @ 40 pmol/g creatinine, © 44 pmol/g creatinine

=200 x oo
3 AR AR e ARG SR AT Al ARHEYE Bt 232 2
H(Kim SW &, 1991; Yang &, 1990)°& total polyamine?] AHgedS Hils}

Aot B Qe FEXE Al total polyamine®] YIFE 60.0-91.3%, E°l=
73.3-100.0%% st

H 31, 2%Y & ZFEEAN st 2F polyamine?| MEESMY (Y4 g2l THH])

Hhs S F A Z=XHZH OFM | 2A1 | OFM | @A | Z4A} | XICH
1I1I|' 5__|'I|‘ E".'_S nAI'tc'n:l %P‘“il STHEAI‘ ?J?;.'EE()'E o_ |:|_o oo | oo I:I_AI' |_1|_
(%) /BA ) OIS 0 S =R e H R H| S W X

() [ZHAL

o AFY
2]
Kim SW A e | B Total
10 C o _160.0100.0{100.0{96.3| - | 0.4 [965]| -
(1991) ZAt &= -70T| +2SD* | polyamine
Hite
o ZEREA
Yang 2R may | 42827 | Total
23 91.3(733(724191.7| 34 | 0.1 |81.1]28.9
(1990) ZAH| /4 | 0F 388" |polyamine

oFo]: SD, standard deviation
* 4 40 pmol/g creatinine, ] 44 pmol/g creatinine

T &9, umol/g of creatinine

7) HeY

A AR HY A ENG Al ADHSEE Hagt 2 18(Yang 5,
1990)22 total polyamine?] ATASHAIS Husich A4 AQlate] 7EAth Al
total polyamine®] Y= 100.0%, £°l% 73.3%% Eilokrt.
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H 32. Tl et 2F polyamine?| ZITESMY (o 42!l CHH])

CHARRH =1
1Kt - ZAApuE o] Sz oiZIElE0|S AN | SM | UYY | SY | A e
(A) ‘(_'3;) ! /A sz TS SIS TR EH| R S |
Yang || R @2 g8 Total 0 0loo o l000] 38 | 00 |822] -
(1990) AL /AH 04 38.8 | polyamine

* &) umol/g of creatinine
8) Hagt

Niemi (2017} 74 odwat T4t A9 EAG Al AGALES 7E
polyamine®®& HEsFTH YT 64.9-100.0%, E°|% 4.8-61.9%%Tt.

T 33, A0 5t @5 polyamine®| FICHESS (KA MOl CHH|)
- |

CHRRF | =M EZ)
imxp | Hed |2 ak ZTHZAL oM | 2M | UM |2 | A | R
@m| SRR SR OB e SO g sz omnlonuiaE mxp
o i 2= S NS k=1 My

(=) | ZA | /A [ i b
Niemi LC-MS/MS SPM 7031619765542 18 | 05 |67.2| 3.8

37 ENZSFaIN; , - SPD 100.0| 4.8 | 64.9 (100.0] 1.1 | 0.0 |6BH| -
(2017) It

CAD 649138.1(1649(381] 1.0 09 |552]| 11

eFo]: CAD, cadaverine; LC-MS/MS, liquid chromatography-tandem mass spectrometry; SPD,

spermidine; SPM, spermine
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72.2-73.3%, WY 25-100%2& HIUEQH Eolks A9 13.1-93.2%, AY
13.1-93.2%, 7t 85.2-93.2%, AFA 13.1-88.5%, ZAAAY 13.1-93.2%, HY
32.0-88.5%, &A% 0-100%, AHAS 76.9-93.3%2.2 HI =T},

A O] & B EAT A AT AxY 37.5%, A 41.1-72.7%, 1Y
76.5%, FHEE 100%, ZAY E AFALA 60.0-91.3%, HY 100%, T4
64.9-100%%t}. Eolk+= A= 100%, A 73.3-100%, 7HF 100%, Fg 100%,
A7t 9 AR 73.3-100%, Y 73.3%, dAY 4.8-61.9%3AT.

vl W ARl Aol dfs] Eagh B3 103w, EyE HHAR: oA
CA-19-9, ZFIollA AFP, FYolM CA-19-9 & CA-125, Z2Z4olA CEA €
CA-19-9, AZ7AFUNA SCCA, AHAYNA PSAQTh dd EdoxE 8%
polyamine¥} HIWHAL 7+ A tis] i 22 FEO|AU KR AHTATE
gt Basiyloh HARR QIgh sl Wst 5 8% polyamine?] =209
FFS B £ gtk

-LH °J94L % lyamme-‘ﬂ A5 HAEAA AR o2 I el disf 1

o] oy WifE % Eo|xrt oFF 9 Aol met
1}017} EUﬂ b}EM— Xé, %*é A ME polyamine FAEHITA)] =2 &,
polyamine ¥/3& Wehohs BLE YAA 7|E0] gle A, vuaAete] ool o
o A AT BT ORE AT Ee fYVIRE ATEAE UEA g2 A, 5 AAF
2 Qg ogATtol|9] JFE Hugt B3] gl A, T dIHEAHNA § V&
of thet 7tolEERlE RIS 4= gl= A HIFCE 8% polyamined faAJ0] w-¢-
Uty shdsioich ESE 2E AEE 2439 EHERE V|E02 AHE of dXE &
5 A7 7F &3 Qlol, 20009 olF EWE E¥E 4Ho] EIRE g 2099
<> 20008 o] Edd £3Ye AT o A3k oo Af¥de 8F
polyamine?] 84S WA ZAY A dAo] HojAH, 8F polyamine AZY
Holu FuHEEHAF 9 vlagAre] g0 qodE £ 7t Zol7t SlE 4 vkl
Holth ESE A¥3oA= polyamine¥}t FART Ee 5UT ASF50E A7
0] FF BAAEO] ofn] FolgELE AAE o] AMEEL 3lof 8F polyamined]
AFH fado] me W2 Ao wsigirt

o
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o] AFoA= ‘Polyamine’ 9] HHA 9 &
ol B7ksHlh

AAA TA1Z A3} Polyamine’ 9] FAA0l ois] High Z2 Igla 49T
= A/t 37 sk QAo EAI7F glvkar whdsieltt.

& 719 F840 oM 24H AFE AHE 3l AHHEA, v gEARR}
o] A, dEAanele] FF H=E Bt AR B dF 2 HuAe]
2t Aege/dol doiA ezt ZiaL, HwgARRe] Aol A9 ATdol AW f
ofskA| dokom, HAALE Igt AEHHe] W} 5 uAoo JFS Eigt £HS
AT ESF U] SR BAINA & 7]&o] et 7te|=el
29193l o]E HIF 2R Polyamine’ 9 fa/do] ¢ Wil wesiGich

i
oX,
o
__)&‘
-,
Y
Sl
ol
k1
m 0
19
o
rE
o
S
oo
ol

Q.

o&7|eAB I E Polyamine' o] s 49193 HEZAF LASt Tt
Zo] A9JsFlrh2019. 12. 13.).

o571 B IS A Sl e AR, 2R, AR, A, U A
TY/ATARY, B, AYHYT 2o 1YY % WY, oby
3Erko] oF A, Ayt U ol & Hrb A] Polyamine’ & HiLoHA] YEtHHLSH 1D).

AIARRE o33t 2k,

* ‘Polyamine’®] HE B & IAT 4 glgledt & 7lee @
A9 A& AFH st Papshs AT o|ER 4 J
of B4} g Ao WsiEr,

© B 71%9) GRS Hs 2409 BAS vlgos wokd A3 Aekyehy
9] A% 4 9 B et Ao glolAl Zolzt Har, HlmhAt
ofe] Adel ¢ Aol WY oSt dkten, dAkz A9t A&
o) Wst & udned Jge Bugh BHe ol

« T RARARCNA F Zledl Het 7el=ERle SRl o iSiH.

61






<
et
El
Ho
ral

o2k
iy
FiD
rol

ARG, ABEF9FolHlE. 20199 3¢
ARG AAE7IY. BAC = | Hlole /A AH] Available from:

http://opendata.hira.or.kr/op/opc/olapDiagBhvInfo.do

AZRHRIMARE7HY. Q7| HIFEE. Available from:
https://biz.hira.or.kr/index.do?sso=ok

=7IIAHEAE. Available from:
https://www.cancer.go.kr/layl/program/S1T211C223/cancer/list.do

SIS AEY. 2470 SE/A/AHGAE) 5 SR, AHE. Available from:
http://kosis. kr/statHtml/statHtml.do?orgld=117&tblld=DT_117N_A00124&vw_cd=M
T_ZTITLE&list_id=101_11744&seqNo=&lang_mode=ko&language=kor&obj_var_id=&
itm_id=&conn_path=MT_ZTITLE

SEIYS)s], YA, 2018 THIESE A= 7Ho|==l. 2018.
SRS FZEAT ]SS, tfgtolss]. FoIQt AR ALY AR/ A A R/ FA%t

o
o
et w78t o er]Egsts]. A9AY A= s 1k 2018.
tigtolsts]. A= AL v.10. 2012
tigtolsts]. YtEENZ AL 2012.

et EAeIets]. Atele (Hy HRbY). ol#Ed, A& 2009.

et et HPREAA. 2010.

gAY 5. SEeE Aed®ai2012

HABAR, HEeAbg, 2018.12.27. 'S A & 17430 A, & AEE AL Y.

Antoniello S, Auletta M, Magri P, Pardo F. Urinary excretion of free and acetylated
polyamines in hepatocellular carcinoma. Int ] Biol Markers 1998:13(2):92-7.

Enzinger P, Mayer R. Esophageal cancer. N Engl ] Med 2003;349:2241-52.
European Society for Medical Oncology. https://www.esmo.org/Guidelines

Fair WR, Wehner N, Brorsson U. Urinary polyamine levels in the diagnosis of
carcinoma of the prostate. ] Urol 1975;114(1):88-92.

Guideline Committee of the Korean Gastric Cancer Association (KGCA), Development
Working Group & Review Panel. Korean Practice Guideline for Gastric Cancer

63



Polyamine®| Oy & fad Bt

2018: an Evidence-based, Multi-disciplinary Approach. J Gastric Cancer. 2019;
19(1): 1-48.

Hayase R, Eguchi K, Sekiba K. Polyamine levels in gynecologic malignancies. Acta
Med Okayama 1985:39(1):35-45.

Hyun 1Y, Kim IH, Lee MH, Kim CS. The role of tumor marker CA 15-3 in detection
of breast cancer relapse after curative mastectomy. Nucl Med Mol Imaging

2004;38(4):311-7.

Jang SH, Sheen S, Kim HY, Yim HW, Park BY, Kim JW et al. The Korean guideline
for lung cancer screening. ] Korean Med Assoc 2015; 58(4): 291-301.

Jang WI, Kim CH, Kim HS, Lee CI, Lee DK, Kwon SO, et al. Comparison of CA 72-4
with CA 19-9 and CEA in the serodiagnosis of gastrointestinal malignances.
Korean ] Med 1992;42(6): 759-772.

Jeong SH. PIVKA-II as a Serological Marker of Hepatocellular Carcinoma. Clin Mol
Hepatol 2006;12(3);315-7.

Kim HK, Ok CH, Jung MH, Jang TW. Smoking Status and Serum NSE Level, as
Prognostic Factors in Adenocarcinoma of Lung. Tuberc Respir Dis

2005:58(6):582-9.

Kim §J, Shin JC, Kim JH, Kim DK. Clinical significance of CA125 antigen levels in
patients with adenomyosis and leiomyomata uteri. Obstet Gynecol Sci

1991;34(2):253-7.

Kim SW, Hong WS, Kim BS, Lee YH, Cho HJ, Kim CM, et al. Polyamine Urinary
Polyamines in Patients with Gastrointestinal Malignancy. Cancer Res Treat

1991:23(1):76-83.

Kim YG, Han K]J, Shim SI, Kim SM. Urinary polyamine in acute leukemia. Korean ]
Clin Pathol 1990;10(1):49-52.

Kim YI, Roh SH. Significance of follow-up examination of tumor markers after a
radical gastrectomy in gastric cancer patients. ] Korean Gastric Cancer Assoc

2003;3(2):104-111.

Kim YJ, Park IW, Choi BW, Hue SH. The change of squamous cell cancer antigen
(SCC Ag) level as a tumor marker in squamous cell lung cancer. Tuberc Respir

Dis 1992;39(5):400-6.

Kim YT, Yoon BS, Kim JW, Kim SH, Kwon JY, Kim JH. Pretreatment levels of serum
squamous cell carcinoma antigen and urine polyamines in women with
squamous cell carcinoma of the cervix. Int ] Gynaecol Obstet 2005;91(1):47-52.

Kong HY, Lee HJ, Byun J. Roles of Prostatic Acid Phosphatase in Prostate Cancer. ]
Life Sci 2011;21(6):893-900.

Kubota S, Okada M, Imahori K, Ohsawa N. A new simple enzymatic assay method
for urinary polyamines in humans. Cancer Res 1983;43(5):2363-7.

Kubota S, Okada M, Yoshimoto M, Murata N, Yamasaki Z, Wada T et al. Urinary
polyamines as a tumor marker. Cancer Detect Prev 19852;8(1-2):189-92.

Kubota S, Yamasaki Z, Yoshimoto M, Murata N, Wada T, Ohsawa N et al. The value

64



<
et
El
Ho
ral

of urinary polyamine assay in stomach cancer. Comparison with serum
carcinoembryonic antigen. Cancer 1985b;56(7):1630-5.

Lawton F, Griffin M, Slack J, Blackledge G. Urinary polyamine excretion patterns in
patients with epithelial ovarian cancer. Gynecol Obstet Invest 1989;28(4):212-4.

Lee EH, Park B, Kim NS, Seo HJ, Ko KL, Min JW et al. The Korean guideline for
breast cancer screening. ] Korean Med Assoc 2015; 58(5): 408-419.

Lee HK, Park YH, Namgung J, Cho NK, Yuh Y], Kim SR. The role of lactate
dehydrogenase(LD) as a tumor marker. Korean ] Med 2000;58(5):575-81.

Lee SH, Kim SO, Lee HD, Chung BC. Estrogens and polyamines in breast cancer:
their profiles and values in disease staging. Cancer Lett 1998;133(1):47-56.

Loser C, Folsch UR, Paprotny C, Creutzfeldt W. Polyamine concentrations in
pancreatic tissue, serum, and urine of patients with pancreatic cancer. Pancreas

1990a;5(2):119-27.

Loser C, Folsch UR, Paprotny C, Creutzfeldt W. Polyamines in colorectal cancer.
Evaluation of polyamine concentrations in the colon tissue, serum, and urine of
50 patients with colorectal cancer. Cancer 1990b;65(4):958-66.

Loser C, Folsch UR, Paprotny C, Creutzfeldt W. Polyamines in human gastric and
esophageal cancer. Scand ] Gastroenterol 1989;24(10):1193-9.

Loser C, Folsch UR, Paprotny C, Creutzfeldt W. Polyamines in human gastrointestinal
malignancies. Digestion 1990c¢;46 Suppl 2:430-8.

Mealy K, Feely J, Reid I, McSweeney J, Walsh T, Hennessy TP. Tumour marker
detection in oesophageal carcinoma. Eur ] Surg Oncol 1996;22(5):505-7.

Mo HJ, Kim YT, Kim JW. Clinical utility of serum squamous cell carcinoma antigen
and urine polyamines in cervical carcinoma. JGO 2000;11(2):157-173.

National Comprehensive Cancer Network. NCCN Guidelines® https://www.nccn.org

Niemi RJ, Roine AN, Hakkinen MR, Kumpulainen PS, Keindnen TA, Vepsaldinen JJ et
al. Urinary Polyamines as Biomarkers for Ovarian Cancer. Int ] Gynecol Cancer

2017:27(7):1360-1366.
O SY. Tumor markers. Korean ] Med Spring Congress 2018;V0l.2018:326-9.

Otsuji S, Soejima Y, Isobe K, Yamada H, Takao S, Nishi M. An enzymatic differential
assay for urinary diamines, spermidine, and spermine. ] Cancer Res Clin Oncol

1985;109(2):115-21.

Park MH, Igarashi K. Polyamines and Their Metabolites as Diagnostic Markers of
Human Diseases. Biomol Ther (Seoul) 2013; 21(1): 1-9.

Review Manager (RevMan) [Computer programl. Version 5.3. Copenhagen: The Nordic
Cochrane Centre, The Cochrane Collaboration, 2014.

Russell DH, Levy CC, Schimpff SC, Hawk IA. Urinary polyamines in cancer patients.
Cancer Res 1971:31(11):1555-8.

Sanford EJ, Drago JR, Rohner TJ, Kessler GF, Sheehan L, Lipton A. Preliminary
evaluation of urinary polyamines in the diagnosis of genitourinary tract

65



Polyamine®| Oy & fad Bt

malignancy. ] Urol 1975;113(2):218-21.

Shin TY, Lee SB, Kim HM. Determinatino of putrescine, spermidine and spermine in

urine by HPLC. Anal Sci Technol 1997;10(6):445 - 452.

Song HS, Park SK. Clinical significance of urinary polyamine in various malignancies.

Keimyung Med ] 1991:10(3):355-365.

Suh DJ, Jeong YA, Chang JH, Lee NW, Kim T, Lee KW. The efficacy of tumor
markers SCC, CEA, and CA-125 in patients with cervical cancer. Obstet Gynecol
Sci 2004:47(11):2137-42.

Thompson JS, Edney JA, Laughlin K. Urinary polyamines in colorectal cancer. Dis
Colon Rectum 1986:29(12):873-7.

Tormey DC, Waalkes TP, Kuo KC, Gehrke CW. Biologic markers in breast
carcinoma: clinical correlations with urinary polyamines. Cancer

1980;46(4):741-7.

Tsoi TH, Chan CF, Chan WL, Chiu KF, Wong WT, Ng CF et al. Urinary Polyamines:
A Pilot Study on Their Roles as Prostate Cancer Detection Biomarkers. PLoS
ONE 2016;11(9):e0162217.

University of Bristol. QUADAS-2.
http://www.bristol.ac.uk/population-health-sciences/projects/quadas/quadas-2/

Woo HY, Kim Y], Park H. Establishment of Reference Intervals of Tumor Markers in
Korean Adults. Korean ] Lab Med 2008;28:179-84.

Woo HY. Human Epididymis Protein 4 as a Diagnostic Marker of Ovarian Cancer
and Its Reference Interval in Korean Population. Lab Med Online 2016; 6(1):
12-18.

Woo KB, Waalkes TP, Abeloff MD, Lenhard RE Jr, Gehrke CW, Kuo KC. Urinary
polyamines for evaluating the course of disease for patients with small cell
carcinoma of the lung. Cancer 1983;52(9):1684-90.

Woo KB, Waalkes TP, Ahmann DL, Tormey DC, Gehrke CW, Oliverio VT. A
quantitative approach to determining disease response during therapy using
multiple biologic markers: application to carcinoma of the breast. Cancer

1978:41(5):1685-703.
Yang CH. Esophageal cancer. Clin Endosc 2006;33(suppl.1):110-8.

Yang JS, Kim SC, Kang JA, Song KE, Suh JS, Lee WK et al. Urine polyamine levels in
various cancers. JPTM 1990;10(2):271-276.

Zhang J, Zhu Z, Liu Y, Jin X, Xu Z, Yu Q, Li K. Diagnostic Value of Multiple Tumor
Markers for Patients with Esophageal Carcinoma. PLoS One 2015; 10(2):
e0116951.

66



1. &9

o
Ton

Polyamine A¥3= FHSFRI; 291, AHERIT} 191, H7]|3t 191, As |l
19, dhREAeetld Fame egAo 12002 skt 49jes)
E IHL T;]» j‘q- 71—1‘;]»

1.1, M1x A3
= S|OUAL 2019. 4. 29.
. Sohg: B, AETALA =9

1.2. H2x} A%8s

m 3|9YUAL: 2019. 6. 17.
» Sofg: BAAE ARy, AR, W7} =9

1.3. M3x} L918=]

» 3J9JYAl: 2019. 7. 30.
= Sjopfig: A7t ¥ AmaE ANEY, 28 =9 ¥ HuA 2% HE

1.4. MAx} 2218=]

= S]oJUAl: 2019. 8. 23. (HHAE)
= SO HuM HE

67



2.1. =2| H|O|E{H[0]A
2.1.1. Ovid MEDLINE (Ovid MEDLINE(R) In-Process & Other Non-Indexed
Citations and Daily 1946 to May 01, 2019) (ZA#: 2019. 5. 2.)

No. Searches CEES

1 neoplasm*.mp. 2,667,439
2 | exp neoplasms/ 3,163,105
3 tumor*.mp. 1,797,098
4 cancer*.mp. 1,649,176
5 malignan*.mp. 537,930
6 carcinoma®.mp. 816,957
7 OR/1-6 4,157,310
8 screen®.mp. 751,302
9 |70R8 4,716,498
10 | polyamine*.mp. 21,523
11 | exp polyamines/ 93,917
12 110 OR M 100,316
13 | urin*.mp. 648,200
14 | 12 AND 13 3,857
15 | 9 AND 14 771
16 | limit 15 to (english language and humans) 512

2.1.2. Ovid-Embase(1974 to 2019 May 01) (ZAMY: 2019. 5. 2.)

No. Searches o5

1 neoplasm*.mp. 724,789
2 | exp neoplasms/ 4,097,609
3 tumor*.mp. 2,723,665
4 cancer*.mp. 3,259,529
5 malignan*.mp. 813,217
6 carcinoma*.mp. 1,098,686
7 OR/1-6 5,323,809
8 screen®.mp. 1,213,063
9 70R 8 6,222,304
10 | polyamine*.mp. 21,656
11 | exp polyamines/ 54,294
12 110 OR M 59,133
13 | urin*.mp. 771,521
14 | 12 AND 13 2,279
15 | 9 AND 14 862
16 | limit 15 to (english language and humans) 469

68



2.1.3. Cochrane Library (ZAi: 2019. 5. 2.)

No. Searches (SEIES
1 MeSH descriptor: [Neoplasms] explode all trees 69,983
2 (neoplasm®):ti,ab, kw 71,361
3 (tumor*):ti,ab,kw 60,574
4 (cancer*):ti,ab, kw 144,208
5 (malignan®):ti,ab,kw 24,086
6 (carcinoma®):ti,ab, kw 38,248
7 OR/1-6 202,168
8 (screen®):ti,ab,kw 61,955
9 7 OR 8 205,873
10 MeSH descriptor: [Polyamines] explode all trees 2,081
1 (polyamine*):ti,ab, kw 273
12 10 OR 11 2,175
13 | (urin®):ti,ab,kw 64,503
14 12 OR 13 169
15 8 AND 13 25
2.2, =Lf H|O|E{H|O]A
2.2.1. KoreaMed (ZMUX}: 2019. 5. 2.), HO= ZM
No. Searches o
1 (urine) AND polyamine 2
2 (urine) AND polyamines 2
3 (urinary) AND polyamine 3
4 (urinary) AND polyamines 4
5 OR/1-4 4
2.2.2. RISS (HMAUXL: 2019. 5. 2.), AMAM-ZLiSI=X]
No. Searches =8
1| A% AND Z2jofgl 0
2 2F AND Zz2(ot! 1
3 | =3 AND Z2)0il 0
4 Urine And Polyamine 9
5 Urine And Polyamines 6
6 Urinary And Polyamine 7
7 Urinary And Polyamines 7

69



Polyamine®| Oy & fad Bt

2.2.3. KISS (ZMAUXL: 2019. 5. 2.), LMZHM-st=X|

No.

~No ok w N —

Searches

A AND Z2/0t2

2F AND Z2/0t2

=5 AND Z2/0f2!

Urine And Polyamine

Urine And Polyamines

Urinary And Polyamine

Urinary And Polyamines

Ho

o o o

I

—
w

o O 00

2.2.4, KMBASE (ZMX}: 2019. 5. 2.), I8 HM-IJLYUE=F

Z
o

OO N ok wN —

Searches
A8 AND Ez2/0t2
2F AND Zz2(ot!
=5 AND Z2[0t!
Urine And Polyamine
Urine And Polyamines
Urinary And Polyamine
Urinary And Polyamines
OR/1-7

o

WO N O — o

—_
—_

an

2.2.5. 71U ISFHEME (FMAXE 2019. 5. 2.), LMEM-ZUH=E

No.

~No ok w N —

Searches

28 AND Z2/0f2!

2F AND Z2/0f2!

=5 AND Z2[0t!

Urine And Polyamine

Urine And Polyamines

Urinary And Polyamine

Urinary And Polyamines

Ho

WwWwsN~O OO

I

70



x| 2= [
3. T MeiFES
A HM1XK AT H= MAPYE
o Urinary Polyamines as Biomarkers for Ovarian Int J Gynecol Cancer
1 Niemi 2017
Cancer 2017,27(7):1360-1366
) Teoi 2016 Urinary Polyamines: A Pilot Study on Their Roles PLoS ONE
SOi
as Prostate Cancer Detection Biomarkers 2016;11(9):0162217
Pretreatment levels of serum squamous cell
. . . . ) ) Int J Gynaecol Obstet
3 Kim 2005 carcinoma antigen and urine polyamines in women
) , ) 2005;91(1):47-52
with sguamous cell carcinoma of the cervix
. o : Journal of Gynecologic
Clinical utility of serum squamous cell carcinoma
4 Mo Oncology

5 Antoniello

6

7

13

14

Kim
Song

Loser

Loser

Loser
Kim
Yang
Loser

Lawton

15 Thompson

16

Otsuiji

17  Antoniello

18

19

20

Fair

Kim

Kim

antigen and urine polyamines in cervical carcinoma
2000;11(2):157-173
Urinary excretion of free and acetylated polyamines Int J Biol Markers

1998
in_hepatocellular carcinoma 1998;13(2):92-7
1 Urinary polyamines in patients with gastrointestinal H SHI5HS|K1991;23(1):76-
malignancy
1991 Clinical significance of urinary polyamine in various 71I%'9-|EH5'._'—E§1991;10(3)23
malignancies 55-365
1990 Polyamine  concentrations in pancreatic tissue, Pancreas

1990

1990

1990

1990

1989

1989

1986

1985

1998

1975

2005

1991

serum, and urine of patients with pancreatic cancer1990;5(2):119-27
Polyamines in colorectal cancer. Evaluation of

polyamine concentrations in the colon tissue, Cancer
serum, and urine of 50 patients with colorectal 1990:65(4):958-66

cancer

: : . . _ . Digestion 1990;46 Suppl
Polyamines in human gastrointestinal malignancies )

430-8
CiatbaHalsk2IX[1990;10(

Urinary polyamine in acute leukemia

v POy ue e 14950

_ . . . CHE e 2I5H3]X11990;10(
Urine polyamine levels in various cancers
2):271-276

Polyamines in human gastric and esophageal Scand J Gastroenterol
cancer 1989;24(10):1193-9
Urinary polyamine excretion patterns in patients ~ Gynecol Obstet Invest
with epithelial ovarian cancer 1989;28(4):212-4

Dis Colon Rectum

Urinary  polyamines in colorectal cancer

1986;29(12):873-7
An enzymatic differential assay for urinary J Cancer Res Clin Oncol
diamines, spermidine, and spermine 1985;109(2):115-21
Urinary excretion  of free and acetylated Int J Biol  Markers
polyamines in hepatocellular carcinoma 1998;13(2):92-7
Urinary ~ polyamine levels in the diagnosis of J Ural
carcinoma of the prostate 1975;114(1):88-92

Pretreatment  levels of serum squamous cell
, ) ) ) ) Int J Gynaecol Obstet
carcinoma antigen and urine polyamines in women
) . ) 2005;91(1):47-52
with sguamous cell carcinoma of the cervix

Urinary  polyamines in patients with gastrointestinal CHEI{&t8]X[1991;23(1):76-

71



Polyamine®| 4

2% 92y Wi

M HNXK A H= MR
malignancy 82 )
. : o : LS A 2I5HS]X]1990;10(
21 Kim 1990 Urinary  polyamine in acute leukemia 1):49-52
: : Cancer  Detect Prev
22 Kubota 1985 Urinary  polyamines as a tumor marker
1985:8(1-2):189-92
The  value of urinary polyamine assay in stomach
ancer
23 Kubota 1985 cancer. Comparison with serum  carcinoembryonic
tia 1985:56(7):1630-5
antigen
24 Kubot 1983 A new simple enzymatic assay method for urinary Cancer  Research
ubota
polvamines in_humans 1983:43(5):2363-7

72



= —
4. HHZESH =5
AL
1) APEo] ot ti Azt obd wRA(RIAAY 9o oF 2t 4o ARl 5)
2) Aol Aoljt SAAAE ofd &d
3) Aol Aolg Fapasrt g B
4) QA7} obd E(FA, editorial, comments §)
5) TE< WIeE A+ =
0) AT E= SAREATR] 3
HH A
GitH | H1 XKL H= MAPYE Al
T
IARC Monographs on the
- Evaluation of Carcinogenic
1 | Anonymous Benzidine , 4
Risks to Humans
2010:99():139-248
Acta Facultatis Medicae
2 | Bachrach [Polyamines and carcinogenesis Naissensis 4
2012:29(4):165-174
Serum and urine concentrations of diamines . .
Bandyopadh , i ) , ) Medical Science Research
3 and polyamines in patients with uterine, 3
yay . 1099;27(9):645-647
ovarian, breast or rectal cancer
Urinary polyamines in patients with advanced _
4 | Becciolini cal i Acta Oncologica :
ecciolini (cervical cancer or pelvic cancer recurrence
. P i 1992;31(3):327-31
during and _after radiotherapy
Determination of free and total polyamines in
human serum and urine by ion—pairing
high—performance  liquid chromatography Uournal of Chromatography
5 Brossat |using a radial compression module. Application- Biomedical Applications 3
to blood polyamine determination in cancer [1983;VOL. 277():87-99
patients treated or not treated with an
ornithine _decarboxylase inhibitor
Determination of
5 B b-dimethylaminonaphthalene—1-sulfonyl Uournal of Chromatography. 1
rown
derivatives of urinary polyamines by ion-pair |A 1979;164(1):35-40
high—-performance liquid chromatography
o ) ~ Annals of Clinical &
Significance of polyamine measurements in .
7 Buehler o . s of endocri iand Laboratory Science 4
urine in carcinogenesis of endocrine glands
9 9 1980:10(3):195-7

73



Polyamine®| 4

Hl
oi#t| T1KAL ri= MEpE Ao
T
Analysis of polyamines as carbamoyl ) )
8 B derivati o g by liquid Biomedical Chromatography 3
un erivatives in urine and serum iqui
Y v D008:22(1):73-80
chromatography—-tandem mass spectrometry
9 Carachi Polyamines in  colorectal cancer: A clinical Journal of Clinical Pathology] 3
arachi
land experimental approach 1983:36(5):5608-510
- . : . Uournal of Proteome
Distinct urinary metabolic profile of human
10 Cheng Research 3
colorectal cancer
2012,11(2):1354-63
Efforts in cancer diagnosis: national task Uournal of Surgical
11 | Copeland 4
forces——large bowel cancer Oncology 1976.8(6):555-63
Gas—chromatographic measurement of urinary (Clinical Chemistry
12 Denton ) . . 3
olyamines in cancer patients 1973:19(8):904-7
Uournal of Clinical
, Polyamine excretion in the urine of cancer  (Chemistry & Clinical
13 | Depierre . . ) 3
patients Biochemistry
1983:21(1):12966
Polyamine excretion in the urine of cancer |[srael Journal of Medical
14 | Dreyfuss . . 3
atients Sciences 1975:11(8):785-95
15 Duri Polyamines as markers of response and Cancer Research 3
urie
disease activity in cancer chemotherapy 1977:37(1):214-21
16 | Fleish Estimation of urinary diamines and Uournal  of Chromatography. 3
eisher
olyamines by thin-layer chromatography A 1975:110(2):335-40
) Uournal of the National
Effect of beta—carotene supplementation on )
17 | Frommel | ) i i Cancer Institute 2
indices of colonic cell proliferation
1995;87(23):1781-7
18 Fuit Improved analysis for urinary polyamines by (Clinical Chemistry 1
ujita
: use of high-voltage electrophoresis on paper [1980;26(11):1577-82
o . ) . Annals of Clinical &
) Changes in urine polyamines in childhood )
19 Garnica ) Laboratory Science 1
leukemias
1981:11(2):109-14
Decarboxylated-S-adenosylmethionine
excretion: a biochemical marker of ornithine  (Cancer Research
20 | Haegele N 6
decarboxylase inhibition by 1087;47(3):890-5
alpha—difluoromethylornithine
Uournal of Chromatography
) Analysis of free, mono- and diacetylated B: Analytical Technologies in
21 | Hakkinen , , . . . 3
polyamines from human urine by LC-MS/MS the Biomedical & Life
Sciences 2013;941():29830
. . . . ~ |Acta Medica Okayama
22 Hayase [Polyamine levels in gynecologic malignancies 3
1985:39(1):35-45
Simplified micro-method for the quantitative
23 Heb vsis of putresci i d Journal of Chromatography. 3
e analysis of putrescine, spermidine an
v, pravels o P P A 1978:145(1):73-80
spermine in_urine
Further evidence for the use of polyamines [Cancer Research
24 Horn 3

as biochemical markers for malignant tumors

1982:42(8):3248-51

74



Hl
oi#t| T1KAL ri= MEpE Ao
T
25 H Relationship of urinary polyamines to tumor (Cancer Research 3
orn
activity and tumor volume in patients 1984.44(10):1013762
Scandinavian Journal of
Urinary spermidine levels in cases of Urology & Nephrology
26 Hradec , o 3
carcinoma of the prostate. Preliminary report Supplementum
1980:55():25993
Increased urinary polyamine excretion in )
i Acta Oncologica
27 | Hyltander unselected cancer patients related to host 3
1998;37(1):33390
factors
Determination of polyamines in urine of i )
) ) ) Biomedical Chromatography
28 Jiang  hormal human and cancer patients by capillary 3
1990;4(2):73-77
gas _chromatography
Disturbance in the metabolism of . .
. . . o ~ Metabolism: Clinical &
b'-methylthioadenosine and adenine in patients ,
29 Kaneko ) ) i ) ) Experimental 2
ith neoplastic diseases, and in those with a
- . , , 1991;40(9):918-21
deficiency in adenine phosphoribosyltransferase
Uournal  of Chromatography
Polyamines as cancer markers: Applicable B: Biomedical Sciences and
30 | Khuhawar _ L 4
separation methods Applications
2001:764(43467):385-407
Predicting response to chemotherapy for N
) . o i ) British Journal of Cancer
31 Lawton |patients with epithelial ovarian cancer using 3
. . ) 1990;62(4):692-4
urinary _polyamine excretion patterns
Altered urinary profiles of polyamines and
L : , : Cancer Letters
32 Lee endogenous steroids in patients with benign 3
. . _ 2003;201(2):121-31
cervical disease and cervical cancer
3 L Estrogens and polyamines in breast cancer: (Cancer Letters 3
ee
their profiles and values in disease staging  [1998;133(1):47-56
2 L Polyamine profiles in  the urine of patients  [Cancer Letters 3
ee
ith leukemia 1998:122(43467):43473
Clinical case records in chemotherapy: the  |Cancer Chemotherapy
35 | Lenhard |management of hypercalcemia complicating  |Reports — Part 1 2
cancer 1971:55(4):5609-21
Polyamine profiles in  tumor, normal tissue of
. Breast Cancer Research &
36 | Leveque fthe homologous breast, blood, and urine of 3
Treatment 2000;60(2):99-105
breast cancer sufferers
] Urinary polyamine levels in patients with Cancer 1975;36(6
37 Lipton . ) ) 3
gastrointestinal malignancy Suppl):164816
. Urinary polyamine levels in patients with
38 Lipton _ _ Cancer 1976;38(3):1344-7 | 3
localized malignancy
Spermidine: a physiological autophagy inducer/Autophagy
39 | Madeo _ 4
lacting as an anti-aging vitamin in humans?  2019;15(1):165-168
20 M BiomarkersofcoordinatemetabolicreprogrammingiGastroenterology 3
anna

ncolorectaltumorsinmiceandhumans

2014;146(5):1313-24

75



Polyamine®| 4

Hl
oi#t| T1KAL ri= MEpE Ao
T
Measurement of putrescine, spermidine, and | . . .
41 Mart ine in phvsiological fluids b ¢ Clinical  Chemistry 3
arton  [spermine in physiological fluids by use of an
permine 1 Pysiolog 4 1973:19(8):923-6
amino_acid analyzer
Clinical usefulness of an enzymatic . )
) o . ) Clinical Chemistry
42 | Mashige (determination of total urinary polyamines, 3
. ) 1988:34(11):135597
excluding _cadaverine
) o Uournal of Cancer Research
A new enzymatic assay for total diamines o
43 | Matsumoto : o . & Clinical Oncology 3
and polyamines in urine of cancer patients
1981,100(1):73-84
. . i Oncodevelopmental  Biology
) The clinical value of urinary polyamine .
44 Milano | ) et & Medicine 1
analyses in cancer patients
Y P 1980;1(43560):215-25
Urinary polyamines and their metabolites
. during new combination chemotherapeutic Clin Chim Acta
45 | Muskiet ) i 3
treatments of high grade non-Hodgkin 1987:165(2-3):213-25
lymphoma
Developmentofafastandsimplegaschromatograph
icprotocolbasedonthecombineduseofalkylchlorofolournal  of Chromatography.
46 | Naccarato ) i . 1
rmateandsolidphasemicroextractionfortheassayof A 2018;1549():43478
olyaminesinhumanurine
Urinary Polyamine Biomarker Panels with .
) ) ) , International Journal of
. Machine-Learning Differentiated Colorectal _
47 | Nakajima , ) Molecular Sciences 3
Cancers, Benign Disease, and Healthy
2018;19(3):7
Controls
48 Perini Fluorometric analysis of polyamines, Analytical Biochemistry 3
erini
histamine, and 1-methylhistamine 1979:94(2):431-9
Polyamine excretion in depleted patients withUpen: Journal of Parenteral
49 | Poyhonen astrointestinal malignancy: effect of & Enteral Nutrition 6
erioperative nutrition and tumor removal 1992:16(3):226-31
Levels of polyamines and nucleic acids in i
50 | Romano , Tumori  1981:67(5):431-5 3
human breast carcinoma
Polyamines as biological markers of the i
51 | Romano . , ) Tumori  1980:66(6):677-87 | 3
effectiveness of therapy in acute leukemia
Analysis of polyamines and acetyl derivatives
. . , Uournal of Chromatography.
52 Russell by a single automated amino acid analyzer 3
. A 1983:;273(2):263-74
technigue
53 R 0l e _ fient Cancer Research 3
usse rinary polyamines in cancer patients
v POy P 1971:31(11):1555-8
54 | Sad da lUri e _ Indian Journal of Cancer 3
adananda |{Urinary polyamines in  cancer
v oy 1980:17(4):220-5
. . o ~ Annals  of Clinical &
Biochemical procedures as aids in diagnosis )
55 | Schwartz Laboratory Science 4

of different forms of cancer

1974:4(2):95-103

76



Hl
G | H1XKL H= MR Al
T
Development of urinary pseudotargeted
) _ Uournal of Proteome
L C-MS-based metabolomics method and its
56 Shao lication in hepatocellul , Research 2
application in  hepatocellular carcinoma
pp ) P 2015;14(2):906-916
BB S o pavessre s
Olgt = 9| Putrescine, Spermidine _
57 | Shin = © P Saqmist 1997:10(6):445-452| 3
3 Spermine®| M2t
Comparative measurements of urinary . o
: . . _ Clinica Chimica Acta
58 Shinpo  |polyamines in early morning and 24-hour 1
. . 1083;131(43467):143-8
urine _specimens
Determination of polyamines in human urine
by precolumn derivatization with benzoyl
59 Suh  chloride and high—-performance liquid Talanta 2011:;83(3):751-6 3
chromatography coupled with Q-time-of-flight
mass __spectrometry
Uournal  of Chromatography.
60 Suh Urinary polyamine evaluation for effective B, Biomedical Sciences & 3
u
diagnosis of various cancers Applications
1997,688(2):179-86
Comparative Free and Acetylated Polyamine
61 Suh  |Profiles in the Urine of Normal Subjects and [2Aut5t 1995;8(4):895-900 | 3
arious Cancer Patients
Ur vami _ fients with astri Gann. Japanese Journal of
rinary polyamines in patients with gastric
62 | Takeda v POl , b g Cancer Research 3
cancer and their change after gastrectomy
1975,66(4):445-7
L Archiv  fur
Biological markers of human tumors and
63 [Tanneberger o ‘ rreatment Geschwulstforschung 4
monitoring of cancer treatmen
9 1979:49(6):528-34
Polvami biological Kers | i tEuropean Journal of Cancer
olyamines as biological markers in malignan
64 Thyss Y 9 g & Clinical Oncology 3
lymphomas
1982:18(7):611-6
Putrescine, spermidine, N-acetylspermidine . o
65 Tui d e in the uri ¢ oatients with Clinica Chimica Acta 3
suji  fand spermine in the urine of patients wi
: P : P 1975;59(2):161-7
leukaemias and tumors
66 Umeki U ami ) | ) Medical Laboratory 3
meki rinary polyamines in  malignancies
Y o 9 Sciences 1988:45(3):250-4
} Altered Polyamine Profiles in Colorectal Anticancer Research
67 | Venalainen 3
Cancer 2018:38(6):3601-3607
) ) ) Computer Methods &
Venkatanara Computerised  algorithm of tumour-associated o .
68 ) o i Programs in Biomedicine 2
yanan  markers to monitor haematopoietic malignancy
1990:31(1):63-70
Multiple marker validity of urinary ) ) )
Venkatanara - . . Biochemistry International
69 hexosaminidase and polyamines in 3
yanan 1989;18(2):301-9

haematopoietic malignancy

77



Polyamine®| 4

Hl
G | H1XKL H= MR Al
T
Multiple biological markers and breast
carcinoma: a preliminary study in the Uournal of Surgical
70 | Waalkes ) . . 3
detection of recurrent disease after primary [Oncology 1981;18(1):43727
therapy
. ) _ ) Cancer Chemotherapy
Urinary excretion of polyamines by patients
71 | Waalkes | . . Reports — Part 1 1
ith advanced malignancy
1975:59(6):1103-16
Analysis of urinary metabolites for breast . ) )
) . Clinical  Biochemistry
72 Yu cancer patients receiving chemotherapy by 2
. ) , 2013;46(12):1065-1073
CE-MS _coupled with on-line_concentration
Quantification of free polyamines and their
metabolites in biofluids and liver tissue by ~ WAnalytical & Bioanalytical
73 Yu UHPLC-MS/MS: application to identify the Chemistry 5
potential biomarkers of hepatocellular 2015;407(22):1823109
carcinoma
Highly selective detection of spermine in
74 Yuan  |human urine via a nanometal surface energy [Talanta 2018;188():218-224 | 1
transfer _platform
, Lancet 1973;2(7822):194
75 Yuan  Polyamines 4

passim

78



NEC/\ szzzoza20

23 2020. 03. 31.

Wl 5t Y

YHAX REAO=HTH

HO| Uz
BIEE210 20T 591 90| YRl =
ARgaIFILE BOE 4 giLIC,

ISBN : 978-89-6834-628-6



00

0|27 =AM E7E A 2019

NEC/\

siamzio|zei e




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /!BM-dsynmotb
    /!BM-dsynmotm
    /!BM-sinsedb
    /2008SeoulNamsanEB
    /8PinMatrix
    /AcadEref
    /ACaslonPro-Bold
    /ACaslonPro-BoldItalic
    /ACaslonPro-Italic
    /ACaslonPro-Regular
    /ACaslonPro-Semibold
    /ACaslonPro-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeFangsongStd-Regular
    /AdobeFanHeitiStd-Bold
    /AdobeGothicStd-Bold
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeKaitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobeSongStd-Light
    /AGaramondPro-Bold
    /AGaramondPro-BoldItalic
    /AGaramondPro-Italic
    /AGaramondPro-Regular
    /AgencyFB-Bold
    /AgencyFB-Reg
    /ahn2006-B
    /ahn2006-L
    /ahn2006-M
    /AIGDT
    /Algerian
    /AmdtSymbols
    /AMGDT
    /AmiR-HM
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /AritaB
    /AritaL
    /aritaM
    /aritaSB
    /Ascent2Stardom
    /AuctionGothicBold
    /AuctionGothicLight
    /AuctionGothicMedium
    /Bakjeonga
    /BankGothicBT-Light
    /BankGothicBT-Medium
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /BauhausITCbyBT-Bold
    /BauhausITCbyBT-Heavy
    /BauhausITCbyBT-Light
    /BauhausITCbyBT-Medium
    /BCcardB
    /BCcardL
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BirchStd
    /BlackadderITC-Regular
    /BlackoakStd
    /BleedingCowboys
    /BM-dsynmotb
    /BM-dsynmotm
    /BM-sinsedb
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /BrailleBRL2000
    /BritannicBold
    /Broadway
    /brown9
    /BrushArt
    /BrushScriptMT
    /BrushScriptStd
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Castellar
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /ChaparralPro-Bold
    /ChaparralPro-BoldIt
    /ChaparralPro-Italic
    /ChaparralPro-Regular
    /CharlemagneStd-Bold
    /Chiller-Regular
    /ChosunilboNM
    /CityBlueprint
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CommercialPiBT-Regular
    /CommercialScriptBT-Regular
    /Complex
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CooperBlackStd
    /CooperBlackStd-Italic
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CountryBlueprint
    /CreCjaM
    /CreGoB
    /CreGoL
    /CreGoM
    /CreMarsh
    /CreMjoB
    /CreMjoL
    /CreMjoM
    /CurlzMT
    /Daum_Regular
    /Daum_SemiBold
    /DFKGothic-Bd-WIN-KSC-H
    /DFKGothic-Md-WIN-KSC-H
    /DFKMincho-Bd-WIN-KSC-H
    /DFKMincho-Md-WIN-KSC-H
    /Dinbla
    /Dinbol
    /Diner
    /DingDongBold
    /Dinlig
    /Dinmed
    /DINMittelschrift
    /Dinreg
    /Diploma
    /DoKdo
    /DoKdoDingBat
    /Dotum
    /DotumChe
    /DungunB
    /Dutch801BT-Bold
    /Dutch801BT-BoldItalic
    /Dutch801BT-ExtraBold
    /Dutch801BT-Italic
    /Dutch801BT-Roman
    /EccentricStd
    /EdwardianScriptITC
    /ehwa
    /Elephant-Italic
    /Elephant-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /Eunjin
    /EuroRoman
    /EuroRomanOblique
    /ExpoL-HM
    /ExpoM-HM
    /FelixTitlingMT
    /Fences
    /FetteEngschrift
    /FilosofiaGrandOT
    /FilosofiaGrandOT-Bold
    /FilosofiaOT
    /FilosofiaOT-Bold
    /FilosofiaOT-Italic
    /FilosofiaUnicaseOT
    /FootlightMTLight
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Futura2-Italic
    /Futura2-Normal
    /FuturaBlackBT-Regular
    /FuturaBlackNormal
    /Futura-Bold
    /FuturaBT-Bold
    /FuturaBT-BoldCondensed
    /FuturaBT-BoldCondensedItalic
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Heavy
    /FuturaBT-HeavyItalic
    /FuturaBT-Light
    /FuturaBT-LightCondensed
    /FuturaBT-LightItalic
    /FuturaBT-Medium
    /FuturaBT-MediumCondensed
    /FuturaBT-MediumItalic
    /FuturaCnd-Bold
    /FuturaCnd-Norma
    /FuturaCndObl-Bo
    /FuturaCndObl-No
    /Futura-Condensed-Bold
    /Futura-Condensed-BoldItalic
    /Futura-CondensedExtraBold-Italic
    /Futura-CondensedExtraBold-Th
    /Futura-Condensed-Italic
    /Futura-CondensedLight-Italic
    /Futura-CondensedLight-Normal
    /Futura-CondensedLight-Thin
    /Futura-Condensed-Normal
    /Futura-Condensed-Thin
    /FuturaCondLightERegular
    /FuturaLtCnBTItalic
    /FuturaMdCnBTItalic
    /Futura-Normal
    /FuturaOriginal
    /Futura-Thin
    /Futura-ThinItalic
    /FutureSallow
    /FutureSallowWide
    /FuturexVoyager
    /FZSY--SURROGATE-0
    /FZY4FW--GB1-0
    /FZY4JW--GB1-0
    /Gabriola
    /Gaeul
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /GaramondPremrPro
    /GaramondPremrPro-It
    /GaramondPremrPro-Smbd
    /GaramondPremrPro-SmbdIt
    /Gautami
    /GDT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GF_FairDeer
    /GF_JingleBellRock
    /GF_OceanFriends
    /GF_OrangeMong
    /GiddyupStd
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GothicBold
    /GothicE
    /GothicG
    /GothicI
    /GothicMedium
    /GothicRoundXB-HM
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GraphicB-HM
    /GraphicSansR-HM
    /GreekC
    /GreekS
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /H2bulB
    /H2bulL
    /H2bulM
    /H2cysB
    /H2cysL
    /H2gprM
    /H2gsrB
    /H2gtrE
    /H2gtrM
    /H2gttB
    /H2hdrM
    /H2mjrE
    /H2mjsM
    /H2mkpB
    /H2porL
    /H2porM
    /H2sa1M
    /H2supE
    /H2supL
    /H2wulE
    /HaanCjaB
    /HaanCjaL
    /HaanCjaM
    /HaansoftBatang
    /HaansoftDotum
    /HaanYGodic25
    /Haettenschweiler
    /HA-KNB
    /HA-KNL
    /HA-NGB
    /HA-NGL
    /HarlowSolid
    /Harrington
    /HA-TTL
    /HA-TTM
    /HCRBatang
    /HCRBatang-Bold
    /HCRDotum
    /HCRDotum-Bold
    /HeadlineR-HM
    /HelveticaLight
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /HelveticaNeueLight
    /Helvetica-Oblique
    /Helvetica-UltraCompressed
    /HeummSimple142
    /HighTowerText-Italic
    /HighTowerText-Reg
    /HighW-Bold
    /HighW-Medium
    /HiraganaRegular
    /HiTelWulTitle
    /HMKBP
    /HMKBS
    /HMmy
    /HoboStd
    /HUFace13
    /HYbdaL
    /HYbdaM
    /HYbsrB
    /HYBuDle-Medium
    /HYChunjyin-A
    /HYChunjyin-B
    /HYCSWheysang-Bold
    /HYCSWheysang-ExtraBold
    /HYCSWheysang-Medium
    /HYcysM
    /HYdnkB
    /HYdnkM
    /HYGoThic-Bold
    /HYGoThic-Light
    /HYgprM
    /HYGraPhic-Bold
    /HYgsrB
    /HYgtrE
    /HYhaeseo
    /HYHaeSo-Medium
    /HYHeadLine-Bold
    /HyhwpEQ
    /HYkanB
    /HYkanM
    /HYKHeadLine-Bold
    /HYKHeadLine-Medium
    /HYLongSamul-Bold
    /HYLongSamul-Light
    /HYLongSamul-Medium
    /HYmjrE
    /HYMokGak-Bold
    /HYMokPan-Bold
    /HYmprL
    /HYMyeongJo-Bold
    /HYMyeongJo-Light
    /HYMyeongJo-Medium
    /HYMyeongJo-Ultra
    /HYnamB
    /HYnamL
    /HYnamM
    /HYPillGi-Light
    /HYPMokPan-Bold
    /HYPMokPan-Light
    /HYPop-Bold
    /HYPop-Light
    /HYPop-Medium
    /HYporM
    /HYPost-Bold
    /HYRGoThic-Bold
    /HYRGoThic-Medium
    /HYsanB
    /HYSeNse-Bold
    /HYShortSamul-Bold
    /HYShortSamul-Light
    /HYSinGraPhic-Medium
    /HYSinMun-MyeongJo
    /HYSinMyeongJo-Bold
    /HYsnrL
    /HYSooN-MyeongJo
    /HYsupB
    /HYsupM
    /HYSymbolA
    /HYSymbolB
    /HYSymbolC
    /HYSymbolD
    /HYSymbolE
    /HYSymbolF
    /HYSymbolG
    /HYSymbolH
    /HYTaJa-Bold
    /HYTaJaFull-Bold
    /HYTaJaFull-Light
    /HYTaJaFull-Medium
    /HYTaJa-Light
    /HYTaJa-Medium
    /HYtbrB
    /HYwulB
    /HYwulM
    /HYYeasoL-Bold
    /HYYeaSo-Medium
    /HYYeatGul-Bold
    /HYYeatGul-Medium
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /ISOCP
    /ISOCP2
    /ISOCP3
    /ISOCPEUR
    /ISOCPEURItalic
    /ISOCT
    /ISOCT2
    /ISOCT3
    /ISOCTEUR
    /ISOCTEURItalic
    /Italic
    /ItalicC
    /ItalicT
    /Japanese
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /KhmerOSsys
    /KoPubBatangBold
    /KoPubBatangLight
    /KoPubDotumBold
    /KoPubDotumLight
    /KoPubDotumMedium
    /KozGoPr6N-Bold
    /KozGoPr6N-ExtraLight
    /KozGoPr6N-Heavy
    /KozGoPr6N-Light
    /KozGoPr6N-Medium
    /KozGoPr6N-Regular
    /KozGoPro-Bold
    /KozGoPro-ExtraLight
    /KozGoPro-Heavy
    /KozGoPro-Light
    /KozGoPro-Medium
    /KozGoPro-Regular
    /KozMinPr6N-Bold
    /KozMinPr6N-ExtraLight
    /KozMinPr6N-Heavy
    /KozMinPr6N-Light
    /KozMinPr6N-Medium
    /KozMinPr6N-Regular
    /KozMinPro-Bold
    /KozMinPro-ExtraLight
    /KozMinPro-Heavy
    /KozMinPro-Light
    /KozMinPro-Medium
    /KozMinPro-Regular
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LithosPro-Black
    /LithosPro-Regular
    /LmnTTFantBig
    /Love
    /LoveLetters
    /Lplus
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Macb
    /Macl
    /MagicR-HM
    /Magneto-Bold
    /Magnoli
    /MaiandraGD-Regular
    /MalgunGothic
    /MalgunGothicBold
    /MalgunGothicRegular
    /Mane
    /Mangal-Regular
    /Masb
    /Masl
    /Matisse
    /MaturaMTScriptCapitals
    /MDAlong
    /Mdam
    /MDArt
    /Mdesb
    /Mdesl
    /Mdesm
    /MDGaesung
    /MDSol
    /Mdulk
    /Meiryo
    /Meiryo-Bold
    /Meiryo-BoldItalic
    /Meiryo-Italic
    /MeiryoUI
    /MeiryoUI-Bold
    /MeiryoUI-BoldItalic
    /MeiryoUI-Italic
    /MesquiteStd
    /Mforgeb
    /Mforgel
    /Mforgem
    /Mfoxb
    /Mfoxl
    /Mfoxm
    /Mfreeb
    /Mfreel
    /Mfreem
    /Mgonsm
    /Mham
    /Mhea
    /MicrosoftSansSerif
    /MingLiU
    /MinionPro-Bold
    /MinionPro-BoldCn
    /MinionPro-BoldCnIt
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Medium
    /MinionPro-MediumIt
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Minn
    /Mistral
    /Mjam
    /Mjilk
    /Mkdol
    /Mkgd
    /Mkmj
    /Mla
    /Mland
    /Mlotflw
    /Mlove
    /Modern-Regular
    /MoeumTR-HM
    /Monospace821BT-Bold
    /Monospace821BT-BoldItalic
    /Monospace821BT-Italic
    /Monospace821BT-Roman
    /Monotxt
    /MonotypeCorsiva
    /Mpaperb
    /Mpaperl
    /Mpaperm
    /Mpark
    /Mpen
    /Mpost
    /MS-Gothic
    /Msilnb
    /Msilnl
    /Msilnm
    /Msinhab
    /Msinhal
    /Msinham
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /Msul
    /Msun
    /Mtulb
    /Mtulw
    /Munheb
    /Munhel
    /Munhem
    /MVBoli
    /MyriadPro-Bold
    /MyriadPro-BoldCond
    /MyriadPro-BoldCondIt
    /MyriadPro-BoldIt
    /MyriadPro-Cond
    /MyriadPro-CondIt
    /MyriadPro-It
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /NanumBrush
    /NanumGothic
    /NanumGothicBold
    /NanumGothicCoding
    /NanumGothicCoding-Bold
    /NanumGothicExtraBold
    /NanumMyeongjo
    /NanumMyeongjoBold
    /NanumMyeongjoExtraBold
    /NanumPen
    /Nature-Block
    /NeuzeitS-Book
    /NeuzeitS-BookHeavy
    /NewGulim
    /NewRoman
    /NewRomanBold
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NSimSun
    /NuevaStd-BoldCond
    /NuevaStd-BoldCondItalic
    /NuevaStd-Cond
    /NuevaStd-CondItalic
    /OCRAExtended
    /OCRAStd
    /OCRB10PitchBT-Regular
    /OldEnglishTextMT
    /Onyx
    /OratorStd
    /OratorStd-Slanted
    /P22HopperEdward
    /P22HopperJosephine
    /P22HopperSketches
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /PamL-HM
    /PamM-HM
    /PanRoman
    /Papyrus-Regular
    /Parchment-Regular
    /PB-PLUS
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PianoM
    /Playbill
    /PMingLiU
    /PoorRichard-Regular
    /PoplarStd
    /PrestigeEliteStd-Bd
    /PrinceM
    /Pristina-Regular
    /Proxy1
    /Proxy2
    /Proxy3
    /Proxy4
    /Proxy5
    /Proxy6
    /Proxy7
    /Proxy8
    /Proxy9
    /PyunjiR-HM
    /QGungsuh
    /Raavi
    /RageItalic
    /Ravie
    /Renaissance-Regular
    /RixBGEB
    /RixBGM
    /RixBGoPB
    /RixBGoPEB
    /RixBGoPL
    /RixBGoPM
    /RixComingsoonB
    /RixFairP
    /RixGoMaejumM
    /RixGoPB
    /RixGoPEB
    /RixGoPL
    /RixGoPM
    /RixHeadB
    /RixHeadEB
    /RixHeadL
    /RixHeadM
    /RixHeadPB
    /RixHeadPEB
    /RixHeadPL
    /RixHeadPM
    /RixJGoB
    /RixJGoL
    /RixJGoM
    /RixJGoPB
    /RixJGoPL
    /RixJGoPM
    /RixJJanguM
    /RixMelangchollyM
    /RixMGoB
    /RixMGoEB
    /RixMGoL
    /RixMGoM
    /RixMjPB
    /RixMjPEB
    /RixMjPL
    /RixMjPM
    /RixMMjB
    /RixMMjEB
    /RixMMjL
    /RixMMjM
    /RixWonderLandM
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /RomanC
    /RomanD
    /RomanS
    /RomanT
    /Romantic
    /RomanticBold
    /RomanticItalic
    /RosewoodStd-Regular
    /SaenaegiR-HM
    /SamL-HM
    /San02L
    /San02M
    /SanBkB
    /SanBkL
    /SanBkM
    /SanBkX
    /SandEgB
    /SandJg
    /SandKg
    /SandKm
    /SanDsL
    /SandSm
    /SanDsM
    /SandTg
    /SandTm
    /SangSangTitleB
    /SangSangTitleM
    /SanHgM
    /SanIgL
    /SanIgM
    /SanJhR
    /SanKsB
    /SanKsL
    /SanKsM
    /SanNsM
    /SanPkL
    /SansSerif
    /SansSerifBold
    /SansSerifBoldOblique
    /SansSerifOblique
    /SanStB
    /SanStCB
    /SanStL
    /SanStM
    /ScriptC
    /ScriptMTBold
    /ScriptS
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /SeN-CB
    /SeN-CBL
    /SeN-CEB
    /SeN-CL
    /SeN-CM
    /SeoulHangangL
    /SeoulHangangM
    /SeoulNamsanB
    /SeoulNamsanEB
    /SeoulNamsanL
    /SeoulNamsanM
    /SeoulNamsanvert
    /SeUtum
    /SHeadG
    /SHeadR
    /ShowcardGothic-Reg
    /Shruti
    /SimHei
    /Simplex
    /SimSun
    /SimSun-PUA
    /SinGraphic
    /SinMun
    /SinMyungJoSymbol
    /SJSoju1
    /SJSoju2
    /SMJGothicStd-Regular
    /SMJMyungJoStd-Regular
    /SMKGothicStd-Regular
    /SMSSMyungJo10Std-Regular
    /SMTMyungJoStd-Regular
    /SnapITC-Regular
    /Stencil
    /StencilStd
    /STFangsong
    /STLiti
    /StylusBT
    /SuperFrench
    /Swiss721BT-Black
    /Swiss721BT-BlackCondensed
    /Swiss721BT-BlackCondensedItalic
    /Swiss721BT-BlackExtended
    /Swiss721BT-BlackItalic
    /Swiss721BT-BlackOutline
    /Swiss721BT-Bold
    /Swiss721BT-BoldCondensed
    /Swiss721BT-BoldCondensedItalic
    /Swiss721BT-BoldCondensedOutline
    /Swiss721BT-BoldExtended
    /Swiss721BT-BoldItalic
    /Swiss721BT-BoldOutline
    /Swiss721BT-Italic
    /Swiss721BT-ItalicCondensed
    /Swiss721BT-Light
    /Swiss721BT-LightCondensed
    /Swiss721BT-LightCondensedItalic
    /Swiss721BT-LightExtended
    /Swiss721BT-LightItalic
    /Swiss721BT-Roman
    /Swiss721BT-RomanCondensed
    /Swiss721BT-RomanExtended
    /Syastro
    /Sylfaen
    /Symap
    /Symath
    /SymbolMT
    /Symeteo
    /Symusic
    /TaeKo
    /Tahoma
    /Tahoma-Bold
    /Technic
    /TechnicBold
    /TechnicLite
    /TektonPro-Bold
    /TektonPro-BoldCond
    /TektonPro-BoldExt
    /TektonPro-BoldObl
    /TempusSansITC
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /TrajanPro-Bold
    /TrajanPro-Regular
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /TSThgrgl
    /TSThprg
    /TSTNamr
    /TSTPenC
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /TwentiethCenturyPoster
    /Txt
    /UniversalMath1BT-Regular
    /Uri
    /Utum
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /VinetaBT-Regular
    /Vivaldii
    /VladimirScript
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WorldGraphic
    /YDBomnalL
    /YDI2002
    /YDIBirdB
    /YDIBirdL
    /YDIBlueM
    /YDIFadeB
    /YDIFadeL
    /YDIFadeM
    /YDIGasiIIB-KSCpc-EUC-H
    /YDIGasiIIL-KSCpc-EUC-H
    /YDIGurmL
    /YDIGurmM
    /YDIHoopwM
    /YDIHSalB
    /YDIHSalL
    /YDIHSalM
    /YDIIrisB
    /YDIIrisL
    /YDIIrisM-KSCpc-EUC-H
    /YDIMonoM
    /YDIPaintB
    /YDIPaintL
    /YDIPaintM
    /YDISapphIIB-KSCpc-EUC-H
    /YDISapphIIL-KSCpc-EUC-H
    /YDISapphIIM-KSCpc-EUC-H
    /YDISmileM
    /YDISomaB-KSCpc-EUC-H
    /YDISomaM-KSCpc-EUC-H
    /YDISumB
    /YDISumL
    /YDISumM
    /YDIWebBatan
    /YDIWebDotum
    /YDIWebYGO110
    /YDIWebYGO120
    /YDIWebYGO130
    /YDIWebYGO140
    /YDIWebYGO150
    /YDIWebYGO160
    /YDIWebYGO220
    /YDIWebYGO230
    /YDIWebYGO240
    /YDIWebYGO250
    /YDIWebYMjO110
    /YDIWebYMjO120
    /YDIWebYMjO130
    /YDIWebYMjO140
    /YDIWebYMjO150
    /YDIWebYMjO160
    /YDIWebYMjO220
    /YDIWebYMjO230
    /YDIWebYMjO240
    /YDIWindM-KSCpc-EUC-H
    /YDIWinIIL
    /YDIWinIIM
    /YDIYGO310
    /YDIYGO320
    /YDIYGO330
    /YDIYGO340
    /YDIYGO350
    /YDIYGO360
    /YDIYMjO220
    /YDIYMjO230
    /YDIYMjO240
    /YDIYMjO330
    /YDIYMjO340
    /YDIYMjO350
    /YDIYMjO360
    /YDIYuroB
    /YDMan
    /YDSAH
    /YDSDJ
    /YDSHO
    /YDSHS
    /YDSMJ
    /YDSSH
    /YetR-HM
    /YGO520
    /YGO530
    /YGO540
    /YGO550
    /YjBACDOOBold
    /YJBELLAMedium
    /YJBONMOKGAKMedium
    /YjBUTGOTLight
    /YjCHMSOOTBold
    /YjDOOLGIMedium
    /YjDWMMOOGJOMedium
    /YjGABIBold
    /YjGOTGAEMedium
    /YJINJANGMedium
    /YjMAEHWASemiBold
    /YjNANCHOMedium
    /YjSHANALLMedium
    /YjSOSELSemiBold
    /YjTEUNTEUNBold
    /YjWADAGMedium
    /Ymjo420
    /Yupto10
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice




