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Application of HBV reactivation in primary liver carcinoma after
radiotherapy based on CART algorithm

WU Guanpeng', HUANG Wei®, LIU Yihui'"
(1.School of Information, Qilu University of Technology, Jinan 250353, China;
2. Department of Radiation Oncology, Shandong Cancer Hospital, Jinan 250117, China)

Abstract: To establish an excellent prediction model for Hepatitis B virus reactivation, the CART ( classification
and regression tree) feature selection method was applied to analyze the risk factors of Hepatitis B virus ( HBV')
reactivation in patients with primary liver cancer after precise radiotherapy, and then a prediction model of HBV
reactivation was established based on CART and Bayes algorithm. The experimental results show that the CART
algorithm split multiple sets of feature nodes(risk factors) with excellent classification ability. Especially when the
feature set of nodes includes HBV DNA level, outer margin of radiotherapy, the total dose of radiotherapy, V20
and KPS score, the classification accuracy of CART and Bayes prediction models was 88.51% and 86.69%
respectively. The decreasing order of accuracy contribution of HBV reactivation was: KPS score,mean dose of liver,
V20, the total dose of radiotherapy and V10. The predictive accuracy of HBV reactivation was increased when the
alpha-fetoprotein AFP appeared.
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FEHIE, 2014 4F TR AR XTI AR A R R Be iR T
() 53 i Ji 1 I g A8 R AT A 5T,  H 1) g
Child-Pugh 4r4% 7] G /& & 4= HBV RS 1Y 16 B
., 2015 4F, 5K b AR BFSE & R HBV P AR
FHR HBV A 76 BE 9 Child-Pugh 43 2% 44 5 Al
HBV DNA /K V-5 B4 G4 E L, Rl
X 90 i) 28 4 1 CTT Y D P T i RR R UE Y R B
HBV DNA 7KV A1l R0 e 43 18 TNM 2 254l
HBV F0E Y fa B R 2, 9457 T 35 F BP #l RBF
ML AT L, BEJS Wu 0l FH AL 34 1
o7 A S K 1 98 S B RS 0 0T 5 9 HBY T3S
FE W P ZARAEBEFE I, IR S 1 UL ik i RN S R ) i
PLFIN AR 7R i PR b X B & M I 0T S 3 3
HBV FHEIE (K R A Fr i — A 9%, HmR i
S Z ) HBY PO T A A

A B ¥ 405 CART.ID3, C4.5 %, CART
( classification and regression tree ) .74 & HH Breiman
SOV A R SR R LR ) R, CART B
A E B AR SR RE T, 2 R AR R 2R
AR TR BREE SO CART B33 FHAE h
SRS B T RS 2R 75 7 25 RE J1 1% CART #f
BT Kong 2512 4% CART B FH 76 ZL I 98 43 2%
e H v TR LR IR YT B i, Gasparoviga-asite
SRS CART B39k FH T AR 28 1 I 4 B A1, D45
BN HAT 55 v B ARG R AE 4L AR SCHR R 4y
CART B (R IE 15 s B2 HBV FE30TE 19 1 6 A
R ORJ5 FHIX BERHE T i SEHE ST BE T CART Fl Bayes
) HBV LAY | & J5 75 23 T CART il Bayes 19
HBV FREOE ONEE R, SComi it AR &l 1 Fs
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Fig.1 Experimental design process
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AEH% HBV DNA 7K Shr i 5 IR & A AFP Al
Jifrgea 23 A TNM 55 28 THUARFAE J& 1, 3 WL 1. 90 il
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ol R R HBV PRG0S SR R R IR 8 HBV

PG P | AT 48 A0 A TE IR A
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Table 1 Feature nodes and their attributes

FRAE T FHIE
x1 P51
x2 RS
x3 KPS P43
x4 HbeAg
x5 Ik R T
X6 [ 23 4 TNM
X7 Child-Pugh
x8 HHRE I AFP
x9 HBV DNA 7K
x10 BT B
x11 R
x12 BT AR
x13 JIITHT TACE
x14 43175
x15 GTV A&F(gross tumor volume)
x16 PTV {&F( planning target volume)
x17 LN EUR
x18 V5
x19 V10
x20 V15
x21 V20
x22 V25
x23 V30
x24 V35
x25 V40
x26 V45
x27 ENiis il
x28 A5

1.2 CART &%
1.2.1 FJ# CART R
CART™ B3R FH 4388 151 3 )y 40 450 80 v

BEFAEAE Ry — S 5, CART 23092 ] #E 7 4 A HR1E
TEFERY S SR BT A A SCH A0 HBV & 7598
T, PR A SC o ST 1 2l A REAE 2 R 1 4 SRR
CART B4R i 45 s R S 0 0B 28 03] 1 ) 2k, ot
T AR RNRREE 2 SCEARFEARLE T, J& 17
HAE X AL Y N

I=(X,Y),

X-= (xl’xzs""x ),

m

Y: (y17y2"“’yr>'
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WAR RSB HE T m =28, ¢ =2, ML
PEEE T 33 57 5 43 — 4 — XM, CART %4 ik it A
GINT #8454l 4y — R = XU, X F—A> ¢ FehEA
IR A FE impurity (P) Sk 7 S 4t ( R
R BB 5, GINIH5H0E SCH

impurity(P) = GINI(n) =1 - ipz(c).

X, P=(propysosop) FH p(e) A e RIUMH
AT S IRA R
impurity (P) = impurity(p, ,p,,***,p.)-

M5 A n 4 B GINTHRECh 0, 45 0k 1,
XF CART BT 55, 25755 5 n AN AL I T A — 21 =
A — AR AT ZRT 5 n 4780043, i) 43
PR G B2 S R AT R0 43, A3 B e L4 32, 4
W n BRI 0y A ny JE A

N

="
p(nl) - Nn ’
NIIZ
p(ny) _Ni

RN, N, N, S a0 BOREAREC, R
S E B A BE Aimpurity (P) A
Aimpurity ( P) = impurity(P) =p(n,) + GINI(n,) -
p(n,) « GINI(n,).
Hofb T AR DL RS0 #2,  CART B 18
BLLLR I B 5= 1% 53 -
1) 35 s A0, RIS 5 A S R RE A R T W] —

2) EHEEE RIS TEhE,
3) CART Wik KIREE
4) FATT B BB AR B B/ NE SREL
1.2.2  CART BRI A 1B BY

CART PSR T 3 45 A0 Rp AE 23 53 1) 190 0 &5
R T AFEN S RE B AP 1Y CART #4, X} CART Bif
REBYARFE T S A TAE BT, A8 5T (04 J5 A 5 i 35 AL
FUG BYAE AT B A 5 s AR P TR B 5 7 B a1 A=
K, 5B RORTEM 58 A4 KR ST T 5 IR R R
P BT E MY e b K ARSC MR & 2 A N
JE 1B BT i S, B

R.(T)=E(T) +a|N,|.

K. R(T) I TN E 4k E(T) I THY
WRAEMR; o NEREREG | N | M5 5
B, DA S AP o/ N B ) B A AR
1.3 Bayes 4y K4ER

Bayes "' 73 25 7% J& 5 T o 10 MK % 0R )5 56 4 R
) —Fh Gt o 2 de . BE BVRFEA S | RFEAHY
SR P, FEGh « JB T | AR AR R A

& % %15 &
filx)
B e 1 df(x)
jfi(x)—(QTr)—?lvil—?-exp(— 5 ).

Kb vV, MBI 5 & (v) HEREEE, N
HET Bayes HISHIH] « R i REEAR PG Bl %R

Pfi(x) i
Y Pfix)
K PO i A BRI SE MRS n WERARZINEL
i, AR SOPREAR SIS 0 R 2,
1.4 Hold-out 5 K #7173 X IG1iE

SRR 35 A R D R T 235 SRR iz Ak

e AR p B Hold-out 245 H K143 CART FUHRIE
R AR p 430 0.7 ,0.8,0.9, fildn, A
3C 90 AN & R B, AT 90xp A~ %5dE F T X
53 CART WYRFE T s 4, B R A [A] p 7Y Hold-out
1T 50 KRR s 42 T 857 CART F1 Bayes Til
DAY | BE S PR KA 58 SR T BRI 245 2R 14 -

4, H

P(il x) = =1,2

, n.

b 2

_ 1 K
Ag = K 21, Ay,
A, ZEXIAER K 308 10,
1.5 TR ae T L
e 3 /> e IE 5 1 (Accuracy ) | R 1
( Sensitivity ) FI4ESF 4 ( Specificity ) R P BT 12 R 1E
1o R RES
Accuracy=(TP+TN)/(TP+TN+FP+FN) ,
Sensitivity=TP/( TP+FN) ,
Specificity=TN/( TN+FP).
A, Accuracy LA T 2k R , VE R 45 R mh &
BVP ) b 1 Sensitivity A PR BIE (1 T 25 SR
Specificity A IEH HIFIINZE R . TP TN FP FN 73 5]
R EBAYE RS ) (LB (IEHR ) AR B R 9 4
FEA B 5

2 ZERE5T

SCHR[ 9] I IER PR E 2185 82% L) I, kN
TARUERFAE R S, AR S S0 235 S 3 B IE A M 8
| 80% [FFAETT 4R, HRF IE A M8 31 85% LA 1Yy
FRIET I B AL 5 2K68 7
2.1 Hold-out B p 4 0.7 Bt CART EIFRI4HET

BE XN CART 4R

i217 T 50 IK Hold-out(p 24 0.7) %4> CART
B BB AE S A BELE 10 Y738 LI TE R B9 CART
T EE R W2 2,
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7E CART WYFFIEIERE T, CART W8 T 5 T3
FE R A B e 2 27 1 AURRAE Y S5 4E . HBV
DNA 7K (x9) , /M A (x17) , KPS $F43 (x3)
V10(x19) FAEHE (x2) Y43 2SR & 2 iR, I d
LIS R (reactivation ) 1 1E % ( normal ) 19 F F51 0
SEIL HPR I B s B 87.55% , R ke B R ik
98.49% , ¢ AR E] 77.61% .,

%2 Hold-out # p 4 0.7 Bt CART FriZHY4FIET RER
CART Tl
Table 2 The set of feature nodes selected by CART and
the prediction result of CART are obtained
when the p value of Hold-out is 0.7

ERPE R
/% /% /%

FRIE Y 5 4R

HBV DNA 7K, St

87.55 98.49 77.61
KPS #¥43, V10, 4F#?

HBV DNA /K-, S 7t
KPS {143

85.16 97.80 60.91

HBV DNA 7K, S 5t

] 84.12 93.56 71.92
V20, H G AFP

HBV DNA 7K, St 7,
V20

83.18 92.65 71.63

HBV DNA /K-, S 5t
V10

81.31 96.72 56.47

x9<2.54X9=2.5

x19256.733 ¢ |
Reactivation Normal

Reactivation Normal
B 2 4HET5 A4 .HBV DNA 7K (x9) ,4Mib5R (x17) ,
KPS ¥4 (x3) , V10(x19) FOEE# (x2) B9 53 RN
Fig.2 The classification rule of feature nodes set of HBV
DNA Level(x9), outer margin of radiotherapy(x17),
KPS score(x3),V10(x19) and Age(x2)

2255 2 4UAFIET 4R HBV DNA K (x9),
AN B (x17) F1 KPS ¥4 (x3) B9 1E i ¥ K
85.16% , HAr NI 4n&l 3 B

2 55 3 YIFFAE Y A5 4E . HBV DNA 7KF, ARk
WF V20 FIF G AFP AU IERATE N 84.12% , %
255 4 AHARHETT 4 . HBV DNA JKF | A S0
V20 EAESCHR 5 ] FISCHR 8 ] ik Bl & 2 i HBV
POE R fER R IR R 83.18% , R« H IR 5 A

AFP” BN ARG AN T HBV FRI0E IE 61

Reactivation Normal

Reactivation

Normal

B3 45 =% .HBV DNA KF(x9) , S (x17)
1 KPS 14y (x3) B9 ZE MM
Fig.3 The classification rule of feature nodes set of HBV
DNA Level (x9) ,outer margin of radiotherapy (x17)
and KPS score( x3)

2 55 5 AUFRAET sS4 . HBV DNA 7K, FhiK
HFR V10 FIERATE N 81.31%, &Kz 2
FYIERA P, SR R AE Y 81« KPS 7437 AR AE 47 8
“V207 IR AR 55 V107 T REHE AR A0 Y A Y
HBV PR30 IE 8 M, PRUEH0 E « KPS 31437 & 52
HBV FR-30E A9 75 5 X 2, HAEFEXT HBV FHIE (Y
TERAYE TTEREE . KPS P43 >V20>V10,

2.2 Hold-out 4 p 4 0.8 B CART &R 4FIET
B&ERK CART 4R

1217 50 ¥X Hold-out(p 4 0.8) %43 CART B} i
PEREMRRIETY AR 7E 10 $7 28 LSHIE R 1Y CART
BIHiem 4 R WLk 3,

%3 Hold-out i p 25 0.8 Af CART Frit FU4SIET &
X CART 45 R
Table 3 The set of feature nodes selected by CART and

the prediction result of CART are obtained when
the p value of Hold-out is 0.8

IR R fedk
‘e S /%

HBV DNA 7K, SNl 7, oy S &,
_ 88.51 97.74 74.54
V20, KPS ¥4

HBV DNA /K5, Sl 5,
SRR, FIRE A AFP

HBV DNA /K35, shigidi 5t
25

86.73 94.51 79.86

84.01 92.61 74.10

F 3G 1 RHIETY S5 HBV DNA /KF(x9)
ANBGR T (x17) , 07 B (x10) , V20 (x21) Al
KPS P43 (x3) 42N an & 4 Bios , FLIE s
88.51% , RIKME N 97.74% , K S VE Ry 74.54% 1% 40
REHESY S A A PR
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x9<2.5 AX9=2.5

x17<18.5 xx17=18.5 x10<594Ax10=59

x21<514x21 =51 x3<1.54x3=1.5

Reactivation Reactivation

Normal Reactivation Reactivation Normal

4 45ET RS HBV DNA 7K (x9) , SMiliA R (x17) ,
M7 SFIE (x10) ,V20(x21) F1 KPS ¥4y (x3) B9
S

Fig.4 The classification rule of feature nodes set of HBV
DNA Level (x9) , outer margin of radiotherapy(x17) ,
total dose of radiotherapy(x10),V20(x21) and

KPS score(x3)

72 355 2 HFFAETT £ 4E . HBV DNA JKF- Skl
ARG A G E 1 AFP 148 JE R MR
86.73% , RINZFHE W RA I FH R 2R TT

355 3 HFHIE T A4 . HBV DNA JKF, Ahik
R4 PS4 ) 1 IERAPE A 84.01% , 1 T35 2
W5 4 HARAE Y S 4E . HBY DNA JK -, Ahik i 5L
V20 BYIERPE B T3R 2 5 2 dURRAE Y 54 . HBY
DNA 7K, ANBGH B KPS $F43 1 1E 8 1, BRAEAE XS
HBV PR30 (1) 15 8 1 5THRE . KPS 145> 4 -3
FIHE>V20,

2.3 Hold-out & p 4 0.9 B} CART &R 4FET
BERSEMNLER

1217 50 ¥X Hold-out(p 4 0.9) %l 7 CART #}
VEREBYRAAE T S 4 RRAE 1T AR T 10 Ir 38 LRI T
1) CART ~F- Tt 45 5 W3 4.,

%4 Hold-out #9 p 7 0.9 Bt CART T4 IET &
& CART Hl4E R
Table 4 The set of feature nodes selected by CART and
the prediction result of CART are obtained
when the p value of Hold-out is 0.9

FRAEST s SEN EWYE R RS
IR FFIEAR /% /% /%

HBV DNA 7K, Jif&g 731 TNM
AN AL, Child-Pugh
HBV DNA /K M 5t
fithJ83 731 TNM, KPS $£43
HBV DNA /K SMilh Bt 07 S5 81.52 96.79  64.68

87.01 9795 73.14

86.47 96.40 73.03

45 1 HFHIET 54 HBYV DNA K- (x9),
g 43 91 TNM (x6) , APt % (x17) , Child-Pugh
(x7) P2 an 18l 5 e, HOE# 1A 87.01%,

RN R 97.95% K 7R 73.14%

x9<2.5 AX9=2.5

X6<3.5 £X6=3.5 x17<1TAx17=11

X7<1.5Ax7=1.5

Normal Normal Reactivation

Normal Reactivation

Bl 5 4TS5 HBV DNA /K (x9), FyE 5 # TNM
(x6) ,5M iR SR (x17) , Child-Pugh ( x7) B9 43> 3R 11

Fig.5 The classification rule of feature nodes set of HBV
DNA Level(x9) , Tumor staging TNM ( x6) , outer
margin of radiotherapy(x17) , Child-Pugh(x7)

e 4 55 2 AUFFAETT S 42 . HBV DNA /K-, AMich
TR 2330 TNM T KPS 3743 B9 1E B 7 h86.47%
FIZAHE T B EA R F N IERE T

A5 3 HFRHIET S5 . HBV DNA JKF, Shik
P FE RO S50 n IE R 81.52% , (IR TER 2
95 4 HAFAETY S8R HBV DNA JK P, SRk il 5
V20 1 1E B, (H =5 38 2 2 S ALARRAE T AR
HBV DNA 7K, ARG FEF V10 BYIERAPE, B UL
X HBV PR30 A9 E A P BT Rk EE . V20> 37 SR
B=>V10,

25 bR, 15 8 —40 % HBV P 1E 6k STk
FERHERY . KPS $F43 >4 P35 > V20> 57 657
H#>V10,

2.4 45ET S 5ERY Bayes FUM#E BRI 45 R

Bayes N2 R T R R AR T A5 AY St S , At
AT FH A e SR AE T 0 A B3 B 45 X HBV
PRS2, HA GG FRIE S AR IR 7 s AR A 45 2R
WS,

TEZR 5 1Y Bayes TR A REAE Y S AR 1 0
FNE BEAH LW IR AR AR RIS 245 & (HAEAR TR RE
fEHT AR SME R, CART M43 28 RERE AL T Bayes Y
Iy PERE.

2555 1 UHFAETT A5 4E . HBV DNA 7K, ANl
FLOT BGR, V20 HT KPS PEM7E Bayes B ()
I2ENERE B U, IERATE Ny 86.69% , R A 5196.36%,

SRR 74.86% , FH LA UG FRAE AR L IE B 1 R A
PEFIER S 0 3 755 16.69% . 21.36% F122.36% .
IF HAZ A RHAE Y s 5 5 T 2 MR K % . HBV DNA
IR AN AR V20 19 TER P | R AR R S
UERH 7R AR 5 W07 BRI R KPS R4 59
A$EE T HBV B3OS 43 25 M4 g
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x5 WAFEEMEHET SEH Bayes Flilll45 R
Table 5 Bayes predictive results of original feature set and

feature nodes set

IERRTE REE FrRtE
/% /% /%

IR R SR FIRRAE T i 4R

IR FFIELR 70.00 75.00 52.50
HBV DNA 7K, SNl 3¢, 07 B &,
V20, KPS {143
HBV DNA 7K, Shii 5, KPS W47,

86.69 96.36 74.86

86.51 97.33 77.57

V10, 4E %
HBV DNA 7K, Iiigg 2330 TNM, SM a7
85.65 94.88 70.62
Child-Pugh
HBV DNA 7K, Sl 7, g 4338 TNM,
. 84.95 90.73 77.72
KPS 143

HBV DNA /K, Sl A, KPS ¥4 84.24 93.64 62.35
HBV DNA 7K, SR A, 4 e K

83.82 91.16 60.47

FREE 1 AFP

HBV DNA K Shjigi #, V20,
HRER 1 AFP
HBV DNA /K Mt 5t
S5

83.33 92.85 66.67

83.04 94.26 65.25

HBV DNA /K3, A 5L, V20 82.74 91.59 68.54
HBV DNA 7K ARG oY S f0E 80.95  90.77  62.72
HBV DNA K-, S 7, V10 80.03 94.51 55.81

545 2 HAFETT 5 . HBV DNA /KF Fhik
NF KPS PE41, VIO FIAFE I 1Y IE B P4 86.51% .,
F 555 3 AR AETY A HBV DNA /KF, g 40 1)
TNM, ik i1 5L H Child-Pugh B TE A1 4 85.65%
%555 4 LHFRHAETY H4E . HBV DNA /K AMilh 7L,
Jiffgd 4349 TNM 1 KPS 43O IE R PE N 84.95% , %%
5 T 4 ZHARFAE T AR B IR A TR A B sk T 85%
RIIA R B L5 50 25 RE 1 O RRIE 0 s 4

5 WA 4 5 AUREEY AR IR B AN REIE
&L:HBV DNA 7KV APty 5 A9 43 151 TNM3 1
Child-Pugh Lt KPS 1743 5 fig & F+ 1E 6 P, BRI AE7E XS
HBV FRE 1 IE A DTHREE - Child-Pugh>KPS $E47

RS5H T ARE T SETAHH BN AFP”,
HIER MR T3 W IR AFP” (2 9 41
5 8 HRHIE T S AR WAATE IR 1 AFP” | L IE
PR = TIA “ IR EE 1 AFP” (926 10 41, 3% iE
BT “H G & H AFP” B4 T X5 HBV -3 1E
P, 52Z 10 CART Hpy“ UG E 1 AFP” 380 1 4328
PEREZS 1B —E,

5 5 6 HFHIE T S8 . HBV DNA /K- 4
JGH AR KPS W53 B IEBPE A 84.24% ;45 9 ZHRHIE
7 4E . HBV DNA 7K Al 5Fn 4 1 34 55
(ITERGPE N 83.04% ; 45 10 ZH 45 4E 45 S5 4. HBV
DNA /K, ZNBGH R V20 HIIERATE Ny 82.74% 5 4

11 AHARAEY 54 . HBV DNA /K-, Al BRIy
MY TE AR PN 80.95% ; 55 12 ZH 4R AF 5 A 4 .
HBV DNA 7K F, Sb il 2 F0 V10 19 1F 8 H R
80.03% ., HIMHE I XF HBV BB A4 1F 5 M o7 ik
FE KPS P43 > 4 P 3 5 5 > V20 > 30T S50 2 >
V10,3iX 522 1§ CART 45 H (1 IEAf P sk B — 3%

FEIE Y 50 KPS P43 = ) 2% BT 5 544 e
AEZRSZ I RIVE FH G, B0 HBV R0 19 7] Be i
1%, BT &5 SR 2 B4 1E % (Normal ) | L 2 0 BTG
(Reactivation) , FIEZS 5 V20, V10 ECE T T
5455 1 9 2, V20, V10 43 3 48 4% 5% 206Gy B
10Gy DA B0y O RFR 5 2 R B L 3], e S 1 483 4
A5 22 B 0 T RSG P  52 70 A7 e 3 BRI R
1M HY5 HBV FRSTE A7 R R

XF HBV P17 52 ) 8 K9 A6 6 Xl 2 9 CART
PEAEARFAE TS S0 ] BB A, S50 i RRAE 7 A5 DL &
IR R 6,

F6 FHETREHIURH
Table 6 Feature nodes and the number of occurrences
IR T RS
HBV DNA /K 11
LNICUE TS
KPS PE4>
V20
T S
V10
Jibged 43451 TNM
R T AFP
i S abilE
Child-Pugh
EiinNis
AR

ZE LR R RVRRIE Y s S A 4 R REAN R, 15
B EG MR = BRI Y 24 . HBV DNA 7K°F 4
A T B, V20 A1 KPS ¥4, TS gi iRk
AET A5 A B IE AR I LA 5 A5 B — 416 HBV FH8E IE
B STRE A HE P - KPS 34> 4 - 2457 1> V20>
T EFRESVIO0, FEET s IR 1 AFP "t
T HBV FOE IE R, ARG N K HBV
DNA 7K RSN FAEFTA CART Ak i rh#f
LI T CART SRR e B A 800

—_
—_

—_ = = NN WA

3 45 i

1) A SCHEHE 9 CART 5336 10 7 J M I
FREHEOT 5 B0 BV PR30S A RRAE Y 5 (FEEG
K2 /3, 31857 7 CART 1 Bayes i i 45 71
S0 445 TR S8 7 VR O A T Ji A g R A
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T IE HBV FRE0E A & B iR R 5 RE g, B
CART H9/3 25 PEREAL T Bayes By 2> 25 1EBE, CART
PEBEAOERAE Y AR IR S T HBV FHE /- 25hEfE
HARAE S A A . HBV DNA /K7 Al 5 sy
SFIEE V20 Fil KPS PE4 I A 20 P e ik B B4l
Lot S EE A oA A58 T X HBV FEBHE IR A 1
TR (I HET : KPS PE43> 4 IFF- 250 B> V20> iy 7
MFESVI0, “HFHGE A AFP” B2/ HBV i
TEMIERATE . EAMERNE  HBV DNA KF-Ff4h
HGL AR T A CART HRAE 7 3 &R 8 B8, iE B T
CART SRR e B 10 A 55k

2) CART BRI HRIN] AFAF 15 55 i E AP STk
PR TIIAR IR AR REAE 7 5 R B ESCRR T 45 B I A %of
KERART i R B T T4 YT P C S ue
AP 259, 55 1 HBV & A Fons W s B 1)
TRITRCR L E B 1F HBV PGS S8 g st B
FEE N, STkt oy AR R ik a2k
R B TR R T TR
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