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JE}E 20| 5‘%'31751‘3}. old FdA A & A (polymor-
phism)©] 212 DNA<] 3?‘4% %—9401 &gEo] Qe A¥
3 5o] =149 oA} 1
o] glttar gt} o]d DNA 3] & foste= FHA Fol
X-ray Repair Cross Complementing group 1 (XRCC1)©] 3]t}
XRCC1- chinese hamster ovary mutant cell line$] EM9°]| 4]
DNA &350 glgo] veiznt.” 1% H4 2 XRCCl
TR @ de] e ARelAA 4% e B W=
7} oldithe B Byl gxsm ok XRCCl f
ZIA}= DNA base-excision repairdll #od3}l=t] DNA ligase
III, DNA polymerase B, poly (ADP-ribose) polymerase
(PARP), polynucletide kinase, AP endonuclease I3} o] 2§
LY 17k M E XRCC1 F3A Fol A Arg 194Trp,
Arg280His, Arg399GIn®| 3%-919] F=ol A T Ae] A
Yo 245 DNAQ ES I XRCC1] thE A 9]
#eEo] Qubd, XRCC1Y thdAL gotay WA &
o RAgHE Bdel U Aoz F2T & Ut
Stochlmacher £¥9] ® 10] 2]5}H XRCC12] T} Ajo] &
Ao w3 Aol v gk whebd Azbe 3
APAA B E AR A G S5 td e g XRCCL
TS B@AFA AR o7 FAEHe FHAAE
A8t XRCCL %] dg4e] A5 #48E A=
T ETE 29 F UAsAE gotruA s
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Table 1. Patients Characteristics
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1 CHe oAt A= *F
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FFGFN N ABE WE 86939 Y %
o sgth B A7E Asysand
2 wgrom, Bl FNE wol WAL

19973 7€ 55 2003 6Y7}A] <5}ty
-0}
=
_S‘_

3219 54 Table 19 YeSIT did 4= ‘#1}
7} 457, A7} 4195010 a, AF L 384 A 89AI (T
594N 7HA Atk 8678 &) A T tido] 29, sAF Ao ] 13
W, Aol 7118l SN AAEE AT W F4
Ao 3te FdE 7 FA) 619 (70.9%)01 A1, Al
oy ezt | FEE XNEE AAS At 25
(29.1%)©] 1 T}. Mucinous carcinoma 2% < A 9|3tile B5F
Aol k9] W 7]= Modified Astler Coller H 7]
F2Z UFAS o B27}h 169, C27F 46B o2 HiRES
Ast4aTh. FE2 B32HAES AT 49Ut 241
(27.9%), ¥} A % (anterior resection)= A3 3+ A7} 99
(10.5%), 3} 14 A & (low anterior resection)S A] 3] 3+ 7%
7} 3878 (44.2%)°1 2 A7 ZF % (colostomy) o] 71EFS]
ol AFH B¢t 158(174%) 01 Atk WALHA A 79
Hel= gifEo] A 9T A= 10MV X-ray s
o]&3t] 1Y 180 cGy® F 5 3, & 30.6~59.4 Gy (=%

’HE

2

L

Characteristics No. of patients Characteristics No. of patients
Sex Male 45 Location Colon 2
Female 41 Sigmoid 13
Age (median) 38~89 (59) Rectum 71
Pathology Adenocarcinoma 84 Operation APR' 24
Others 2 AR’ 9
Stage Bl 5 LAR' 38
B2 16 colostomy 7
B3 1 Others 8
C1 3 RT field Pelvis 81
2 46 Extended 5
C3 1 RT dose (median) 30.6~59.4 (54) Gy
D 8 CT* during RT None 17
Unresectable 6 1 cycle 24
Disease status Localized 61 2 cycles 45
Recurant or Metastatic 25

+ . + . . . . . I . .
*chemotherapy, ~radiation therapy, * abdominoperineal resection, Santerior resection, 'low anterior resection
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54 Gy)g A B34t WA E =F FAATE o

34 E 137} 249 (27.9%), 237} 459 (52.3%)°) L W
AP d=o g A8F ST 179(19.8%) AU A
£ 5FU% Leucovoring 2702 sl B3 QW oz 13]9
A 1T A (TS Ek: 63]) A Z 8T

=

st 34 248 2AZ 7]
Agom 943 TEE, ALAYB RAGo 3y
533 AANE 1589 $A89 $FE RTOG (Radi-

mste] thewt ol Yk
Grade 0: no specific symptoms
Grade 1: mild symptoms not requiring medication
Grade 2: moderate symptoms requiring medication

Grade 3: requiring rest of radiation therapy or admission

~

. XRCC1 RAAIS| CIEM £4

QIAmp DNA blood mini kit ©]&3}e] A&ex Y=
£ 223 T genomic DNAE FE3}93, PCR-RFLP WH
© 2 XRCCI genotyped ZAA3AH™ 50 nge] DNAS
1U Taq polymerase’} E¢%1+= 1X PCR buffere] ¥ %
1.5 mg MgCl,, 250 uM dNTPs¢} 2 primer 1 uM=S 29
PCRS A 3tGATh DNA A5 E 94°Coll A 537 o Gatod
HAQAIZl & PCRE Al33}SATth. PCRZEZS denaturation
94°C 1%, annealing (Argl94Trp9} Arg399GInS 62°C, Arg
280His= 68°C) 13, extension 72°C 1# 2.2 30 F7|E A
B & wpA e F7] A= extensions 7 U SHATE &
J¥ DNAE Argl94TrpS} Arg399GInS Mspl2 2, Arg280
Hist Rsal®.Z £3|A17] & 3% Metaphor gel (BMA, Wal-
kersville, ME)l| loadingA|# bandZE &<13}9t}.
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Table 2.  Univariate Analysis for Factors Correlated  with

Acute Complication

Complication Factors p-value
Lower ,GI*, Localized vs recurrent or metastatic 0.01
complication
Upper. GI, Localized vs recurrent or metastatic  0.01
complication
Lower Gl RT dose 0.02
complication
Difference of WBC ~ Codon 194 polymorphism (+/-) 0.055
count during RT"  Codon 280 polymorphism (+/-) 0.076
(initial-lowest) Codon 399 polymorphism (+/-) <0.001
Difference of PLT =~ Codon 194 polymorphism (+/-) 0427
count during RT ~ Codon 280 polymorphism (+/-) 0.04
(initial-lowest) Codon 399 polymorphism (+/-) 0.063

*gastrointestinal, " radiation therapy



Table 3. Multivariate  Analyses

Acute Complication

for Factors Correlated  with

ZRE 2 92 (& MFYQ RAZI XRCC1 Cretdal 2

Table 5. Upper Gl Complication According to the Arg399Gin
Polymorphisms

Complication Factors p-value
. Codon 399 polymorphism (+/-) 0.009
fo;licc;;tion RT dose * 0.034
Cycles of CT' during RT 0.047
Upper GI Localized vs. Recurrentor Metastatic 0.037
complication Codon 399 polymorphism (+/-) 0.082

Difference of WBC
count during RT
(initial-lowest)

Difference of PLT
count during RT
(initial-lowest)

Codon 399 polymorphism (+/-) 0.007
Codon 194 polymorphism (+/-) 0.056

Tumor location
Codon 399 polymorphism (+/-) 0.029

0.001

*gastrointestinal, ! chemotherapy, * radiation therapy

Table 4. Lower Gl
Polymorphisms

Complication  According

to the Arg339Gin

Lower GI
complication
grade

XRCC399
Arg/Arg
N=46 (%)

XRCC399
Arg/GlIn, GIn/GIn
N=40 (%)

LN =R O

23 (57.5)
5 (12.5)
11 (275)
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oA 3998 =] thg ol Be Gl 3l
X7 ol FALE 3998 FE=0] wild type

Upper GI XRCC399 XRCC399
Complication Arg/Arg Arg/GlIn, GIn/GIn
grade N=46 (%) N=40 (%)

0 23 (50.0) 23 (57.5)
1 16 (34.8) 16 (40.0)
2 5 (10.9) 1 (25)
3 2 (43) 0

Table 6. Difference between Initial and Lowest WBC and PLT
Count during Radiation Therapy According to the Arg399Gin
Polymorphisms

XRCC399 XRCC399
Arg/Arg Arg/Gln, GIn/GIn
N=46 N=40
Difference of WBC 2,409+1,665 1,755+879
count during RT
Difference of PLT 81,500+59,539 64,125+44,376

count during RT

ok eI FAE2 3998 A= Tl e
A5l Blgte] g Aol fle A$7) grade 1, 39 FAE
o] wo] Yeha, AT #2849 A= 3998 =
=9 Tl fle Bl grade 2, 39 F2H&o] Bol
YEFG TH(Table 4, 5). 24380 A7 A YA ETT 5
W ol Aol ZAE 3999 ZES thEAe] ¢S A
Sl Zadte Fo] ZithTable 6).

At AAHA GAE AA LA BATE Fe
WY 2w gad FFL ML gvde A4E
A .
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399 o] T o] i A Fate] 7 T AR
A7 F4 FAE&3 THEHol Y5S AARIR Utk
XRCC1 = oF 100 |d Ao SAHATY. AF7HA
XRCC1 37 el tjste] @& A2 o] 727} DNA
7}t A dh(strand break)oll A= A7 7}A] enzymatic
components (Poly B, APE1, PARP-1&2, PNK, Lig3a)9} 7
SAES ke Aol wEbA o] FHAe WHolrt S
7% DNA 3 7}= A t(single strand break)o]u} ¥ 7}
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A (double strand break)e] 3]E-S A5l DNA EF&
A AA T XRCCL fr A4 Wol7l Qe MEZFEEMT,
EM9, EM-C11, and EM-C12)9|A& WA} o]y alkylating
agentso ZAdo]l ¥ md DNA £48 IASE
FHAG Bt FA] @Al As A= W
Aol og whgo] ekl 4 Stk 97|+ XRCCI,
ATM, hHR21, TGF Bl 5o] A=l o] frxzte] thgAe]
A W WA B od BdxAe] B89 97
=7 F7H? ol F XRCCl AL WA oy
oxidative stressoll 2]3F DNA &£A4HS E5l=d Z 23
Ax}olt}. Q1ZF] e Argl94Trp, Arg280His, Arg399GIne]
o8 4o] YehbEH Moullan 57V Bl o3 HE
1949 @ Aol ek SApo A WARA R 59 F2Hg-o]
071'0}‘—31 o] Jlom FE 3999 YA B35
UE B97F WA o W3k fgt Shatel| A o gol &
A" a4k 221y Wang 5272 chromosome®] 4%
3} XRCC1 genotype Ato]e] Aa-/del] thsto] A P%‘i%
Hl, exon 6 Arg/Arg wild typeS 7}% Aol A Bleomycin
A& ¥ chromosome®] ATo] T o] Yelgtha 3t}
3 Borgmann 57l ©3bd A174gk ghy Ra-go] e}
W 3x}o| A% ataxia telangiectasia (AT), Nijmegen Breakage
Syndrome (NBS), DNA ligase IV 3 #52] Hol= §Ith
1 89, Oppitz 5°0% WAl 93 FA4 ¥3 Ratga)
in vitrool| 4] fibroblast2] clonogenic data®}= A&AJo] §l
1 Btk H2 Ruyck 579 Hao A% XRCCI
Azl ZE 1949 o] WAAXFE Y B2LE o
431, Stoehlmacher 5% ZE 3999 t}
A Wgo] F& AR oA
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— Abstract
Relationship between XRCC1 Polymorphism and Acute Complication of
Chemoradiation Therapy in the Patients with Colorectal Cancer

Woo Chul Kim, M.D.*, Yun Chul Hong, M.D.%, Sun Keun Choi, M.D.", Ze Hong Woo, M.D.",
Jeong Hyun Nam, M.D.F, Gwang Seong Choi, M.D.¥, Moon Hee Lee, M.D.F,
Soon Ki Kim, M.D.", Sun U. Song, Ph.D.¥ and John JK Loh, M.D.*

Departments of *Radiation Oncology, TSurgery, * Clinical Research Center, Inha University College of Medicne,
Incheon, §Department of Preventive Medicine, Seoul National University College of Medicine, Seoul, Korea

Purpose: It is well known from clinical experience that acute complications of chemoradiation therapy vary
from patients to patients. However, there are no known factors to predict these acute complications before
treatment starts. The human XRCC1 gene is known as a DNA base excision repair gene. We investigated the
possibilities of XRCC1 gene polymorphisms as a predictor for the acute complications of chemoradiation
therapy in colorectal cancer patients.

Materials and Methods: From July 1997 to June 2003, 86 colorectal cancer patients (71 rectal cancer, 13
sigmoid colon cancer and 2 colon cancer patients) were treated with chemoradiation therapy at the Department
of Radiation Oncology, Inha University Hospital. Twenty-two patients were in stage B, 50 were in stage C, 8
were in stage D and 6 patients were unresectable cases. External radiation therapy was delivered with 10MV
X-ray at a 1.8 Gy fraction per day for a total dose of radiation of 30.6~59.4 Gy (median: 54 Gy). All the
patients received 5-FU based chemotherapy regimen. We analyzed the acute complications of upper and lower
gastrointestinal tract based on the RTOG complication scale. The initial and lowest WBC and platelet count
were recorded during both the RT period and the whole treatment period. Allelic variants of the XRCC1 gene
at codons 194, 280 and 399 were analyzed in the lymphocyte DNA by performing PCR-RFLP. Statistical
analyses were carried out with the SAS (version 6.12) statistical package.

Results: When all the variables were assessed on the multivariate analysis, recurrent disease revealed the
factors that significantly correlated with upper gastrointestinal acute complications. Arg399GIn polymorphisms of
the XRCC1 gene, the radiation dose and the frequencies of chemotherapy during radiation therapy were
significantly correlated with lower gastrointestinal complications. Arg399GIn polymorphisms also affected the
decrease of the WBC and platelet count during radiation therapy.

Conclusion: Although the present sample size was too small for fully evaluating this hypothesis, this study
suggests that Arg399GIn polymorphisms of the XRCC1 genes may be used as one of the predictors for acute
complications of chemoradiation therapy in colorectal cancer patients.
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