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) 3 2R AN &% (HPLC) 35 2 B 3, 5 IA 2 A% | BEAT AR B3R 5 ST REAT IR K 54T L £ MR 94 Ao 4B 347 3 /) = F_ -] 30 A7, VA
T EERREY(VIP) > AfRERES AR B ER S EFERSESRS/mES, RAFR—HPLC &M Z 10 stAf & b Lk
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FEYIARE G EA LA, 10 BbAE S b 35N 9OA A AR K T 0.90, 1 2R B ok By | 1,3-0- vk B ik 4 RER |
FEET-OB-D-wLv B E 4B A £ PR £3;53.54.86.S7.S10 % 4 — 4,52 .S5.58 . S9F A — £ SIRA—K£, 10K L
P R B kB (1, 3-O-—wrEBR AL A RER T R & T-O-B-D-"vh B 4R 6945 9 %1 4 0.070~7.653.,0.010~0.097 ,0.001~
0.036.,0.508~6.627 mg/g., Z5if LR kBt | 1,3-O- vk BRI A& R F E & T-O-8-D-wbrd 3] B 45 T 4E A R wh E e 12
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Screening of anti-COPD quality biomarkers of Graphalium affine

LIU Wanting', XIE Rong', LIN Dahuai', YE Xiangli®, YAN Guohong’, LI Huang'(1. School of Pharmacy, Fujian
University of Traditional Chinese Medicine, Fuzhou 350122, China; 2. Dept. of Respiratory Medicine, Fujian
Medical University Union Hospital, Fuzhou 350001, China; 3. Dept. of Pharmacy, the Affiliated People’ s
Hospital of Fujian University of Traditional Chinese Medicine, Fuzhou 350004, China)

ABSTRACT OBJECTIVE To screen the quality biomarkers of Gnaphalium affine with anti-chronic obstructive pulmonary
disease (COPD) effect and determine their contents. METHODS The effective components and targets of “G. affine” with anti-
COPD effect were predicted by using network pharmacology as a search criterion. HPLC fingerprints for 10 batches of G. affine
were established by using Similarity Evaluation System of TCM Chromatographic Fingerprint (2012 edition) ; common peak
identification and similarity evaluation were conducted; cluster analysis (CA) , principal component analysis (PCA) , and
orthogonal partial least squares-discriminant analysis (OPLS-DA) were performed to screen differential components as quality
maker that affected the quality of G. affine using variable importance projection (VIP)>1 as the standard. The same HPLC method
was adopted to determine the contents of the differential components in 10 batches of samples. RESULTS A total of 10 flavonoids
(such as quercetin, luteolin, and chlorogenic acid) and organic acid components, were identified through network pharmacology
search, with 91 targets closely related to anti-COPD. A total of 9 common peaks were identified in 10 batches of samples, with
similarity greater than 0.90. Among them, the differential components included chlorogenic acid, caffeic acid, 1, 3-O-
dicaffeoylquinic acid and apigenin 7-O-B-D-glucopyranoside; S3, S4, S6, S7 and S10 were clustered into one category, S2, S5,
S8 and S9 clustered into one category, and S1 clustered into one category. The contents of chlorogenic acid, caffeic acid, 1,3-O-
dicaffeoylquinic acid, and apigenin 7-O-B-D-glucopyranoside in 10 batches of G. affine ranged 0.070-7.653, 0.010-0.097, 0.001-
0.036, 0.508-6.627 mg/g, respectively. CONCLUSIONS Chlorogenic acid, caffeic acid, 1, 3-O-dicaffeoylquinic acid, apigenin 7-
0-B-D-glucopyranoside can serve as the potential quality marker for the anti-COPD effect of G. affine, with the highest content of
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SRR FL R 28 B Y B 5 Gnaphalium affine D. Don
TR AL ) 44 O HL R TSR AR e Rl TR R
SIS BT 1977 A K E 25 80, B AP k%
TR W (D8 VRN 25 B PSR, Bty e iy B ) £
FH I S48 2, ) 1 1 X7 Y5 BHORE ™ , DA B A e — B Lk
7% S b DXy BRORDE ", BRARHESE A B, BUHh B 2
I RS PR S5 A AEY  BAA B iR B
A o KEEVE ™, JU LT R0 3R e , T M BH 28
P Jili % %8 (chronic obstructive pulmonary disease,
COPD) Jraitim " ",

5 R AR A 2 A, bR EA 198, 2
A T AR e Bt A AR R T 2R
PEPE S TR SR IR AT 20 T ] H ke iR
B R A T e 25 5, I I A DL Oy 4 TR R 25 v 2
bR AR R B R B AR U . A SR s FH 4 2Y
PR A3 B w0 B T COPD 1A %0 43 M
S5 PEICHER B R FH e 80RO (3 (HPLC) i LA 10 it A
[5] 7= 1 4 BRI R BIFFE RS 4, 5 HPLC 8 801 3% , fi
Bl 2E A RO 4 BT 2R 5 Bt 5 0 BT i b sl P 0 e
Hof DI oy 2 T kA T B 0T PR R0 BT bl
A HER RS

1w
1.1 FENEE

€2695 % HPLC {1 F 22 [E Waters 2 7] ; Mettler To-
ledo XS105 #7347 K- F AR HE R Z B (h D
A FR2A F 5 KQ-500DE UK 75 I e A 1 ) B 1L 7
TR AR A ]
12 FEHBSEF

JFILASTR Sk R MRS (1, 3-O-—MinEdE L2 e
MR 22k S B AERE T TSR T-0-B-D-IL I 7 %5
B M 3R SO0 B (L5 4300 W10B104178
MUST-17030620 , M27GB143417 , M04HB177048 , MUST-
11122003 \W17J10C90785 ,020GB164741 ,100081-200406
111901-202004 , 4 B P AIK T 98% ) KWy L T -2
PR AT BRAA 7 5 10 A [R] 7= b BRI S 2 b1 e el rh s
R A2 BE XN /N5 B B 55 0 15 o0 25 B ) Bt
G. affine D. Don By T 45 | 7= WAL 4E T AL .78
HERR TR BH PG 22 T AR TR AR A A ]
5 TLVEA DU)EE M AR = (G5 R S1~
S10) 5 ZEE (5344t ) W B PG Bl Bl e A BRA w5 iR
(agkal) | ONE (sl ¥ A 2 s bRA AR I
AR
2 AEEER
2.1 REEH COPD AR 5 K4 R Hll

5 2 TCMSP (https ://old. tcmsp-e. com/tcmsp. php)
CNKI (https: //www. cnki.net/) . PubMed (https : //pubmed.
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nebi.nlm.nih. gov/) B 22 AR BCER i R 843, OF DA H IR 24
YR FHJE (oral bioavailability, OB) =30% . 2524 14 (drug-
like properties, DL) =0.18 Jy 25 4 UEA7 i £™ , 75 2] B ith
TG VRIS o 38 A TR B A BT 1 A 245 A A
B T A5 25 55 5 A B UniProtKB (https : /www.uniprot.
org/) B4 A v TR LG I A 35 PRI fRTRR L (8 5 2253407 5
1 OMIM (https : //omim. org/) . GeneCards (https://www.
genecards. org/) 53 J&2 Hh LA “chronic obstructive pulmo-
nary disease” A KHE IR VEATHE 2K , 1% B relevance score=
20, 134T COPD HARN L i o ] Venny 2.1.0 $&Hi 2y
Y- AL AR o S5 R WoR , BRI Y 3R SR A
A WSERZIRTR (2-(3S)-3-F5 Fk-3- H B A 40 B 4- I 5
I -3 45 (R 1) 5 FnS H1 42 0 5 1 3 e [ 3 5 91 >
CA TR, BOR2E KA HLIRZE 4 T 3d o 1 15 484k
N7 A S R B 5T COPD A R™, PR L , AR IR 25
B BUAT SCHR S I 4% 2 2 25 S DL LS R LR DR o
MERR L1, 3-0- " WMMEREIE 2 JE IR G 22 Bk 11 5 B 1B
1 TR T-0-B-D-ML M AT Mt 2 382 xt
M TF st — 2 h5E

*1 RHEHCOPDRIEMEM S (OBEHFZRT 104L)

TCMSPIDEE. sk (ki) 0B/% DL
MOLOI3110 W5 4% (kaurenoic acid ) 5952 034
MOLO3IIL — 2-(38)-3-FRAE3- K K 4-17i ) (SBBO3938) 4948 021
MOLOI3112 — 4{SH-3-(4-cholesten-3-one) 318 068
MOLO023T2 67, 10E, 14E,18-2,6,10,15,19,23- 75 F A+ 1ke-2,6,10,14, 18,2275 3355 042

1#(62,10E, 14E,18E-2,6, 10, 15,19,23-hexamethyltetracosa-2,6, 10, 14,
18,22-hexaene)

MOLO003S B3 betassitosterol 3691 075
MOLO00359 7§ (sitosterol) 3691 075
MOL000422 11 (kaempferol) 4188 024
MOLO00449 i ff(stigmasterol ) 483 076
MOL000006  AFEEZ (luteolin) 3616 025
MOL000098 Wﬁ%(qumetiu) 4643 028

2.2 REMEHPLCISSEILHIE T
2.2.1 EIEFMF

& H Diamonsil Cis A 3% £ (250 mmX 4.6 mm, 5
pwm) , LA ZJE (A)-0.1% B R (B) A i shAR 281 16 B YA
(0~10 min, 10%A—30%A ; 10~20 min, 30%A—>35%A;
20~28 min, 35%A—45%A ; 28~35 min, 45%A—T70%A ;
35~40 min, 70%A—10%A ) ; it 4 A 1.0 mL/min; &%
4310 nm; 1R A 30 °C5 #EAER R 10 wL.
2.2.2 AW T

FRICE T FORY A 1.00 g, & THEE I A %A
50% £ W 40 mL, #8 75 (T4 400 W) $EH 2 1K, &K 30
min, 13 3§, JERZE T 5 BT 10 mL &= 85, fin 509
2 P84T SR BOROHE 1 0.22 pom TAL IR, ENFE i
AT o
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2.2.3  JRA X R AR AT

Fa B IUR LA TR (SR 2 WMERR (1, 3-0-—minfE
PRI 4 e R & 2Pk HT S BB RE T 3R K 7-0-6-D-
N g 7] 2 BT M R TSR 5 45 0.65.,4.86.,0.48 192,
1.07.1.21.1.88.1.15.1.15 mg, & T 5 mL &=, in i
P 25, il i B dat v B 43014 0.13.,0.972.,0.096 ,0.384
0.214,0.242. 0.376., 0.23, 0.23 mg/mL F¥ J& & % B8 /i
AN
2.24 KRR

IR A SRR (5 S1) L 32 2.2. 17T F (43
SRS IERE 6 £, LU 7506 (7382 7-0-B-D- ML g ) %
BE) 2 BRUG , 115345 LA e A A KT O B B[] B AF 6T
WETHI AR o 25 R oK, & LA W AR O/ B 15 (8] % RSD 2
0.01%~0.02% , #H X U [ 2 () RSD 4 2.17%~2.85%
(n=6) , RITEN® B RAF 5 A8l EEH AR ZR
2.2.5 HE MK

R 254 (45 S1) , 422.2.2" 0 F 7 -4 5l
£ 6 LR A, T 2.2.1 T T (8 A R HERE AR AT
PL7 S (7283 7-O-B-D-ML i 25 05 1) 2 B 1t
SRS AT WA R REGT P B B i) S AR XTI TR AR, 5 SR R
2 T 0 AH A 85 B A A RSD A 0.02%~0.26% , A1 %t
I T AL RSD N 2.35%~2.81% (n="6) , XM T EE
PRI
2.2.6  FUE MR

IR R S T (S S 1) #6°2.2. 171 | (i
S, Ay WIAECE 0.2.4.6.8,12,24 h B EAE T, LA 7
S (P ER T-0-B-D-ML I A M ) S 2 BRI T HiR 4%
FEA e P ARG B ) SRRl A, 25 2R s, 453t
7 WA T 4 BA I [ 14 RSD A 0.06% ~ 0.26% , AH Xk I8 T
TR RSD 4 0.88%~2.49% (n="6) , 7 W KLl 7L LR 5
VIRTE 24 hINFaxE .
2.2.7  FREUENE R ST S AR U PR

B Lo BUHh B 258, $22.2.27 101 R 5 i 20 Sl il 453k
AW, PR “2.2.17 0T 3 SRR BT, ie
TR B 10 #E R 5 HPLC 308 S A 25 (k45 8o &
AL RN RS0 (2012 4F R YHEA TR, 1 & STAE M
G R 2 B8 SR FHAE Y500 , i) 7 9 % ¥4 0.1 min,
2233 22 15 4 1E A Mark W4 DTIC , 4551 10 41t BLUEH 55 2544 1)
A AR (1R 1) B Bl X B AR s R (K 2) .
HARE T 9N I (1505 RS TR , 2 50y 4 i
IR , 3 IR IMERR , 4 5050 1, 3-O-—MEmE 3L 45 JE iz,
55 W R A 2 61T, 6 gk S B S AE AT, TR T
K3 T-O-B-D-ML I H A HE 1, 8 S I 2=, 9 S 18R
K2, LT 50 (OF 32 7-0-B-D-IL I #4011 ) 2
WEEE | A3 591 A 4% A 06 (%) A X P B BT ] 1R Xof i
o 25 IR, 9 A4 H A7 W AH X £ B B 8] 9 RSD
0.43%~1.85% (n=9) , #H X} 14 [ FL 1Y) RSD Ky 53.29% ~

TEZD; 20244555 35 555 6 ]

102.30% (n=9) , F B[] ™= Hhy R ph 50 19 Ab 2 i o0 1
TR R FESE . DU A X HR S SR 3 hy %o 18 3545
HEUR SN FE 2 AR o 455 /R, 1O AR S AR DL S
KT 0.90, 2 WAAS [R] 7= M 1) B 55 25 04 1k 22 o — 3K
PEEAT

11 000 1
10 000 5 i .
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9000 ot 58 1 4k R al s "

000 |k e
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£ 6000 S R S T g i o
‘]?lg 5000 "‘f‘ .w‘.,.auuf;‘.‘.y nh i o
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3000 oninnd M B o

2000 N0 NSNS o i o

10 e e At oo o S S—

04 —caiate mimio miere Moy oot oo JAR o

56 7 8 91011121314 1516 17 18 19 20 21 22 23 24 25 26 27 28
15 1] /min

Bl 10#tREEGHHLFERK

3

12007
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Z 7007
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é@ 500 7
400 . 6
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2007 M s 1
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04 R
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45678 91011121314151617 18192021 2223 24 2526 27 28
15 6] /min

B2 REEXRESEER

2.3 104t B E A F W FARIR A 547
2.3.1 BRI

TR EC IR B A SR FH 2 [R) 3 e itE A T 3R 28 0
Mro S5 R, 10 HEAR 5 52 00 1 Zr 28k 3, 4 RR R HE
B oR 20 B, 10 HILAE 2R 328, i S3.84.86,S7.S10
RHM—25,82.85,88. S9N —H , SL R B2 451
PR

FIr RG2S
0 5 10 15 20 25
s R N N s R

S10 —|

S3

«

S7

'S

S5

S9 |

S8

S2

S1

E3 104t EAM BRI TANKE

2.3.2  EWSHHT

5 10k B 524 61 35 SC RS H % 9 S IR I 5 s
S A SPSS 21.0 F A4k A7 R4 oM, A A 2 3 4
SR B 2Tk R, 4R Eos, B
B3 ANRAEAE R F L E sy, Bitr 2wk R N
87.804% , 7 W4 A AT 3 4> 32 o3 T LA 2 Rl il 5 24
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W48 SR A 1 b IR AT IR B o RS Ja 1A 5y 4%
o 1 R B T A5 6 R A3 R TR RN SR R
2.3.6.8. 9 FIEXTEE 1 3 o 1 BTRREE A, BRI LRJER i
MERR 5 B AR M R TSR 1 e
K 35,68 WA 2 B4 i sk AR R, R4 224k
TR M Z X 2 FAU AR ;1.7
SN AR 3 AT Tk A K, BV R LA R PR & T-0-
B-D-NHE A A X 2R 3 AR

B 9 A A s T LS A SIMCA 14.0 8 F i AT
RO AT A BB (F 4) , AR PR 5 R0
Pras AT

@56 s2  @s9
T @
7@ S5@
S10@54 @58

3@

-8 —6 —4 -2 0 2 4 6
1]

B4 10#tRHEEHHMPNERS HTEIBAE

2.3.3  IEZRE/ N Fe-H 5153t

12 11 SIMCA 14.0 Fc 4% 10 4t BUth w2 67 119 9 4> A
A W TR R R AT LE A8 i /I 3 -0 531 3 A L A5 1E 28 D
B/ -FN T (/] 5) o &5 IR BRI
R*Y R 0.751, BERIFIMIGE ) 0°h 0.624, —FH T 0.5,
FUIB ARG b FeoE v 55 T E 798, vl A A8
3BT 10 4L B R 25 A () i 25 . AR B
(variable importance projection, VIP) £5 3 i 7%, 9 ML 2F
A W R B KB IMERIRCR < 2 3R T-0-B-D- Nk e
EPREAT >1, 3-0- Z W0 M ik I 22 )2 IR > 2 Jis iR > i
R > it | 22 > S5 B AL > 30 R > etk >
JLATR , Ho 38 &R 7-0-B-D- 1tk e ] % % 1 (VIP=
1.460 4) .1, 3-O- —MIMEBE I 2 JE iR (VIP=1.247 6) . &%
JEfR (VIP=1.114 3) MIMERR (VIP=1.024 7) 2500 5th
BT 125 SR (VIP> 1), AR R 8 Ve A o i
PRad o X BRI G B B bR s i, iy
Frit A R DA ™ i o i s e 5 — 2ok .

o1

1,035 12 % 4[2)
Ll

‘»wmwo»—tmw

-2 0 2 4 6
1.005 43 % ([1]

5 104t R EZ5 MBI E X iR/ —5k-# 5 S AR 2

24 AMEBERBRSNNSENE
SFFH HPLC $:2.3.37 351 F 7 45 A Fh A I b

Yy (SRR IHERR 1, 3-0-—IEBER % B IR 3 %

7-0-B-D-WMHIATREAF ) Y A I

©
|

=)
|

=~
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2.4.1 s

G FR“2.2.17 5,
2.4.2 RN R A A&

B AR MIMERR 1, 3-0- —IMEmBE L Zs JE R 73
K T-O-B-D- M Mg 8 A M X B 4538 |, $20°2.2.37 00
7 i ol 5 e 4331 A 1.88,0.48 ,0.65,4.86 mg/mL
PR B ) BRI TR o
2.4.3  HHRS IR AT &

il & vk IR “2.2.27 i
244 LlEtkidss

BL2.4.272.4.37 T TR A % R R B AR 3 ot 7
W, 2,407 TR CRs SR HERE SR BT, 10 SR £ 33 151 (1A
W) o AR IR, 25 U TSI Sy B RAT PRI kR
JEtE AT
245 LMEXFRFE

FE AW 2.4.27 T T R G BRI 0.1.,0.2.,0.3
0.4.0.5 mL, 73 E T 1 mL & mIfH, e, 55
FIERINR AR, F7 2.4 R (O3l 2 ERE 0T
DA 2 S P 0 A IO et VA B R i AR A (X, mg/mL ) , U
AR (V) BEATAAERNA 25 R WK 2,

K2 AMERMERSNEEXRERER

(5 FHA# R SR (mgmL)
I T=1674X 10446485 X 10* 0999 0.188~0940
e Y=4746 X 10°X-3.005 X 10* 0999 0.048~0.40
1,3-0-“ iR A TR Y=3632X 1074+1.183 % 10° 0999 0065~0325
FERE T-05DMMARRET  Y=1.084X 104+ 467X 10° 0999 0486~2430

2.4.6 KGR

H2.4. 3700 N AR S (i S1) L #22.4.17 T
BT SR A SR 6 IR, 0 4% 2 S M A 4 ) e T
SERL R SR JRER JNHERR L1, 3-0- —WmMERE R4S e R |
Fi 2% K 7-0-B-D- 1k Wi 4 25 4% 11 0 1 B RSD 43931 Ky
2.39%.2.91% . 2.56% . 1.31% (n="6) , F& W J7 v 0 %
K4,
2.4.7 FEtiAL

H“2.4.37 50 [R]— R A (G S1) , il =
L ACE 0.2.4.8,12,24 h i, #2417 30 F {44 &
PEBERESI AT, IC S AR . 255 R, SR SRR R |
1, 3-O-MNMERE £ 45 JE R | 22 2R 7-O-B-D-Iik g i 45 1
A 1 T ALY RSD 43 %1 K 2.97% ., 2.71% . 2.89% ., 0.42%
(n=6) , F I Z AL AR 2 IR R CE 24 h NRRE T
Rt
2.4.8 EEMIAK

Y JR]—HE B B2 44 (255 S1) 6 40y, 4% “2.4.37" T
D5 B AR A AT, FE 2,417 TR (38 4 BERE S
Br L il SR T RO IR bR ot 25 A i, S5 UK,
SRR NMERR (1, 3-O-—MIMERMEILZE JE R TR R T-0-
B-D- I 1 4 25 4 % 1 9 RSD 4333l 4 2.95% . 1.73%
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1.95%.0.61%(n=6) , K L EE R
249 FEE
10 HE R B2 b1, 452,437 391 T 7 il 4 Akl
VW, P 2.4. 17 TR B35 S A R A0 A il SR A 25 57
P A A 06 THT R, AR R s v gl 23 A3 SRR R
1,3-O0-ZIMEREIE 2 JE IR T2 R T-O-B-D- it 75 26 4l
T, AT 3 O, 455 ILER 3,
RS I0HBRHEAMPITMERERSPEENELE
R(mg/g,n=3)

L IR 13-0-ZMIMEBAEIR  FORE 7-0-8 DA e
sl 5783 0066 0036 6,627

2 2530 0.044 0.002 2679
$3 5.083 0.071 0.012 1464
4 7653 0.097 0.012 2018
§5 0.604 0.023 0.005 0.508
S6 4.644 0.062 0.025 1.092
§7 5.857 0.063 0.001 3.498
S8 1018 0.057 0.003 1728
89 0.070 0.010 0.009 0.608
S10 7.589 0.097 0.013 2.063
3 Wit

SR B — P 2y R, A I TR
o T2 bR R RENS S W 250 1 T RRAE , R L
AT A Sf 7 ST o e b o R e PR A R SR v 2
Jo AR Ok S 2y s R . R 2 FR SRS R e
PEUF L TR PSR AR o, BB 4T S b rp 25 R L AR Y
fh2E o E Bl FET I ARG R FH W 2% 25 Bl 45
AU, T BRI R b 2 T bR AR 0 L
K 7-0-B-D-ME M AR .1, 3-0- WL L 4 e iR 4
DR WM R 4 Fh 22 S A3 SRy R R A 0 A R A
3.1 MEHEBZMAIEIRR S

F R &K 7-0-B-D-ML I A B iR HA $i 4k
TR, AR SV AR AGEE A5 1, 3-0- ik ipE I
Zs Je IR M WnmME BRI 23 Je R AT W, BT AL TE A A
P T BRI T M B R LA AR AR O —
- 7 L I DR 8 F IRy e i S U R e &
P PEXT So Bl O A R e R, ST
W £4% 24 L2 0 45 S, 45 5 IR RIS R T, A 5T LA
JROLASER (S SRR  MMERR (1, 3-O- - WiHEE 3L 25 Je R
L2 R BT TSR 7-0-B-D- ML ) 4 b
MR R SRR R AR A, R R A
RS IS REN oA R S VA 1 21 e RS R <6
HPLC 15803 , 5T AN R 7= i S o ) i 22 5, B
iR T A RS
3.2 Bt HmIERE

TEOTE A AL 5 T, ASBFSE HLER T H - /K L 21 -
K - TR K | 2 -BR R 7K A5 22 Rt sh AH B HL S LE o
SEIR B, UL LG -0.1% Wi kit shAH R4 746 BE VERR I

TEZD; 20244555 35 555 6 ]

FLERBOT R, A0 0 oy B BT . E 2K (245,254,
260,288,310 nm) { X FeH, 5286 & AE 310 nm P4k
B ot i S R v 25 (8 i 0 o B R W 2 ik
PR AR R o R ZEAH R S, i T
Diamonsil , Ultimate XB,PLATISIL ODS % C,, &, K 43
A, 8058 T LA G -0.1% B2 M i sh Al , LA Dia-
monsil Cis(250 mm X 4.6 mm, 5 pm) A &35 AT: i W0 AH €2
AR
3.3 G EERAEENXIRA]5H
AT AR A 104k Bt B2t 1 9 NI g, 5
XT B S RIS 0 AEALLEE 5 R T 0.9, FRWIAS [R] 7 b Bt
T U B — 3 RSB L E R b OE
S fre /N - F B AT A5 S R W R A BE VPG
B W EEHRBH A A B R R O — 2%
JUPOEEAR AN TTPG R DUk B B R
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