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Effects and mechanism of polysaccharides from Hedyotis diffusa on isoniazid-induced liver injury

ZHUANG Xiuping', LI Li*, CHEN Chao', WANG Liyuan', CAO Guangshang’, ZHOU Peng’, WANG Xin’
(1. School of Pharmacy, Shandong University of Traditional Chinese Medicine, Jinan 250355, China;2. Dept.
of Pediatrics, the Affiliated Hospital of Shandong University of Traditional Chinese Medicine, Jinan 250011,
China; 3. Dept. of Pharmacy, the Affiliated Hospital of Shandong University of Traditional Chinese Medicine,
Jinan 250011, China)

ABSTRACT OBJECTIVE To investigate the effects and mechanism of polysaccharides from Hedyotis diffusa (HDP) on
isoniazid (INH) -induced liver injury. METHODS Healthy transgenic zebrafish with liver-specific fluorescence were divided into
normal group, model group (4 mmol/L INH), HDP low-concentration group (4 mmol/L INH+50 mg/mL HDP) and HDP high-
concentration group (4 mmol/L INH+100 mg/mL HDP). After grouping treating, the liver fluorescence area, fluorescence intensity
and pathological changes of liver tissue were observed. Human liver LO2 cells were divided into normal group, model group (4
mmol/L INH), HDP low-concentration group (4 mmol/L INH+2 mg/mL HDP), and HDP high-concentration group (4 mmol/L INH +
4 mg/mL HDP). After grouping treating, the cell viability was detected, and the levels of alanine transaminase (ALT), aspartate
transaminase (AST), and the content of glutathione (GSH) as well as the expression levels of silent information regulator 1
(Sirtl) , nuclear factor-erythroid 2-related factor 2 (Nrf2), heme oxygenase-1 (HO-1) and quinone oxidoreductase 1 (NQO1)
proteins were detected. RESULTS Compared with the model group, the HDP low- and high-concentration groups showed varying
degrees of increase in the fluorescence area and fluorescence intensity (except for HDP low-concentration group) of zebrafish liver
(P<<0.05 or P<<0.01), and the characteristics of liver injury and necrosis had been improved to varying degrees. Compared with
model group, the survival rate of L02 cells, the content of GSH (except for HDP low-concentration group), the protein expression
levels of Sirtl (except for HDP low-concentration group), Nrf2, NQO1, HO-1 (except for HDP low-concentration group) were
significantly increased in HDP low- and high-concentration groups (P<<0.05 or P<<0.01), and the levels of ALT and AST (except
for HDP low-concentration group) were significantly decreased (P<<0.05) ; the number of survival cells significantly increased,
while the number of damaged or dead cells significantly decreased. CONCLUSIONS HDP has a potential protective effect against

TP N INH-induced liver injury, the mechanism of which may be
ABEETHE HEK A RFHFIEEEFFR 4 T H (No.8210- ) ] o ) o , )
associated with activating Sirtl/Nrf2 signaling pathway, improving

4506)* S B THIS0E  BISE 71 « 25255 K 2500 R mitochondrial function and enhancing antioxidant capacity.
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JHEA 03 2 25 A B 3 118 FLER At , A D S 43 )
SR 4L AL B TR s . 251k
JiTF45 43 (drug-induced liver injury, DILI) &t Ak 2% 254
A R RIR 25 A5 S A ™ 5 DR A9 4
ORI RZAE LI, © N R EKIHRIE TR 5 1K
R, fEFRIE, 51 DILL A 25 ) Fp 2R 5 E S R B ¢
2 YAy HUME 2555, Hrh B 25 S B30 I 0
KA L 21.99%" . e WHO HEE AR EDT S
CAGEISE Lol =priraL /IR SRR Ry 2k s Rativlis
Witz , KRERZ N 48%", ILFERESZRBE EN
T, SRS 57 P 3697 T A ) L 2E S A v AR B e e i Ay i
SR EE R B RS R AR 50% K LA P (8 iy 1 L FFIE
ek B ARGAGER R, LE SR 255 5 77 R rd i
P C AR ZAR R, BT, P EEIRYT AR
JHA5 00 R AEAE B BIAVE R 97 88O BRAR A6 [R) Rt i rh
B 2RI IO B 22 I 2N BRI R A IR
FYARF AL, TE R R IR | B AT £ IXURS: | S 22 155 2
Ji& MRS e S AR B

AN DILL) & A K 3 VA G, LBk B
P85 B F 1 (silent information regulator 1, Sirtl )/#% % 5
T4 A 2 #H A+ 2 (nuclear factor-erythroid 2-related
factor 2, Nrf2 ) {5548 2 ML 58 2 (B ST Do
Sirt] JE B AR HE Nef2 42 5 6, AN _F 98 1 2136 40 1
(heme oxygenase-1, HO-1) | i, % 1k if J5i B8 1 (quinone
oxidoreductase 1,NQO1) ZEHT 48 fb [N F 1 % % 5 3%38
RAFEXT DILT Y SCEAE ™, A & B8 95 BB )
A6 T B Hedyotis diffusa Willd. (T B 450, AT 1%
P JHI LSS Z 8. R T H 2B (polysaccha-
rides from H. diffusa, HDP){E Sk H 3= o3 1 8 B2 7
Y, AR PUEAL BUE R e A 2 A 2
YRR, JU R 0 2 b A A P e S A 5 2 e
BT TR SRR 1A ) SN AR R T S5 s
JLZE RS 1 B S MR O 24 45300 s, BB B L R
B AR5 N8 a0 B AL ) B £ A &)y fa AR AR BF A
HDP X} S RO 05 ()5, [R]Rs 456 A LO2 41 i
B, WA BRI LB AR AL, B 76 2 DILL IR Y7 48
e =
1 ##

L1 EEUHF

AWFFE T BT AL HE 1260 FY &5 8808 AH (152
(3¢ [H Agilent 24 ) , EP214C # Jj 43 2 — HL T K F
AB135-S B3 73 Z — K- (Fii1: Mettler Toledo A H] ),
EG1150 %I £7 4 #E AL . RM2235 #4785 1] )5 #1 (7 ]
Leica 23 1) ) , KQ-250 A1 75 i v v i (& L i 7 A
AFRAT]) , H1650-W B 15 2 g o B0 HIL (BT g iR A S 6
FALTRIT LZABRA T ) , SZX16 HI% 5t WM 8% \FSX100
A3 33405% ( H 48 Olympus 23 7] ) , HT7800 #4355 5 fi, 7 ik
f#85 ( H A< Hitachi 22 ] ) , Fusion FX7 BIZ IIRE R R 5
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([ Vilber A 7 ) , CMax Plus BUBFARL (_FHE3EA 71
IR BRAS T ), COE TR AN M35 240 (RS 22 5256 15
HARATD
12 FEHRBSRAF

ST IR (FHE5 MKBQS553V, 4l i =99% ) It
H 75 [ Fluka /A 7] 5 AR F0OR (465 220602, 7= Hs
AT i L) WA H AR 29V B A BRAN w1 5 TR = RR e
Z [if# (alanine transaminase, ALT) . K 4& & ik 1% Z( it (as-
partate transaminase, AST) . 4* Bt H ik (glutathione , GSH)
TR £ 92 1 BFEI 22 (ELISA) 157 5 A BCA & 1 il a2 3K
& (45 43 9 R 20220412, 20211215, 20220354
20211224) 0 A FE 5 HRAE Y TREIFTE T s SR AKS -H
41 (HE) Y (i & (5 20211218) I [ b 5T & 3£ R}
oA PR\ F] s DMEM (= 4] 44 0 4% 77 58 (4iE45- 70090200 )
[ANE I NNy P - S S /AT IR = e S 1 Rl G e
22020702) 1 H & [H Gibeo /A 1] ; CCK-8 Kzl i 71 & (it
5 G2026-1000T) 1 [ BRI FELE /R AW RHE A FRA T 1Y
WE AR /BILAL T E (AO/PT) AUHL A & (L5 VD144718) 1y
F bt i B R A BR A A 5 F Sirt] By BEPTIR
Nrf2 Z FaFEHUAR 2 HO-1 B sE FERTIA e NQO1 H v [
PO | H I -3- 1 2 I =8 (glyceraldehyde-3-phos-
phate dehydrogenase, GAPDH ) £ ¥, [ $7i A4 Fll R AR 1o 4
A& W i AR A0 B9 3 B A 1gG Bt (AL 5 43 i
ab189494 . abl137550. abl89491. ab80588. ab9485.
ab150077 )41y [ 5 [E Abcam 23 ) 5 FEE | 2 B4 Ho A3,
TR 3 B 28 5 K A IR I 2K
1.3 IS5

LA W A S M 9 O 1 e i X B 5 £ (L-FABP:
EGFP) t 57 & Tolk K2# A Wyt o r it . B0 2 £ (1 55
¥ %H 2 18 The Zebrafish Book , ¥AE BG4 G1E S &
JRALBRUE, BED SR AF AT - /KiR (28 £0.5)°C,
pH 7.0~7.2, B 53 450~550 ws/em, B0 HG IR 5 1] 4
10 h/14 h, BWARBE S a5 H R FAEIRL R 3k, B
0V i T B 0 1R G 35 5% W (5 mmol/L NaCl, 0.17
mmol/L KCI.,0.4 mmol/L CaCl.,0.16 mmol/L MgSO,) i,
(28.0+0.5)°C F #6137, & 24 h E R RG B IR WO M
Af 2 BRAEIR , G %% 4 I 7E 5 A%/mL.

JHFLO2 40 (575 SNL-141) W [ 310k JBLAE W
ARAPRAF],
2 A&
2.1 HDPHIHIEREENE

HDP il £ 22 SCHR A" UL 000 g [ AE g 5
KA HIRE, LA 15 455K 80% L5 RIS s e S 24 i
TR I 10 A5 B K RE 2 K, BRR 2 hy B IR,
MR 4 ZE R 5 BE 24 1.015 (60 °C) , g &t 5 uE W it
D101 BIFALI A REAT: | WSO 2400, D Wk 4 28— 1k
i, oK H Savage 15 L PR B A 5 FIHWINA S Bl s 7 &
ik 90% , i E L, UE R, UUTE H G BEPER , T 60 °Cl T
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T8, 15 HDP, [ 2% 1 - e A 52 12 0 22 HDP 14 i i
I3E
2.2 ETHD&EEETMN HDP X 7 4H B2 AT 545 B9 4=
FER
2.2.1 HDP vk A4 vk

B IG A E 3 dJa , mREIE R KB DY)
i, DVREFL 30 BT 6 FLAR T, B AL SO0 IE 5 41 B
4 HDP 4, B 3N EfL. IEH A D657 InG
R TR U AR AL BE T 40 25T 4 mmol/L SR IR i 1
FEIR, HDP ZH B £ 25T & 4 mmol/L AR IFFIAS [R] e
& HDP(800,600,400,200,150,100,50 pg/mL, LA
IR P A B A ) RGBS IR BT AR S
T 28 cCHIR BT FRAA P AL IR A 25 T2 h, B 24 hie 1
WA VIO IESRIEAE N BE S 5T AOARE , 18 5 — %
TEASRFIE A 2 AR PE 43 o DABE ) fa &)y £ 1) 4715 2R
WAL SN FE bR, Tk HDP A9 e .
2.2.2 BRI AT G AR Ko G B Al

BRI 272 h  BEPLIEHL 2.2, 170 F 1E# 4 5
TR 2H A1 HDP AIG | 8 e 41 (50, 100 pg/mL, AR #5 “2.2.17
TR SEG A5 Rk B ) BE L 4l £0 8 J8 , 16 2 G ik e T
FEBE A0 1) Ry B R A, 1 F Image I 504253 B R
BT CHRE
2.2.3  BEIh A IFLH U P~p

RIBLHZ72 hg  BEPLIEEEL 2.2, 17T R 1E# 41 A5
T 25 A1 HDP IG5 % 8 41 (50,100 wg/mL, AR 4 “2.2.17
U S 2 vk P ) B a4 6.3 2, 4% 2 R WP M
2.5% I [ . B A% 22 5 W 150 1 Wy i, 93 2%
LK A R A U1 R, T HE e o
ol FH B S SR U 20 A IR . B 2.5% 130 T [T
HIBE S a4y, B 19 SRR 181 , A RN K , B
L EE ) A, RBSTR AN AT R e €, ff
FHAB ST DA AR 2 2] B I F4T B
2.3 ETF L02 MaEEH 5T HDP 3T R E BB AT R 5 19
RIPERRHLE
2.3.1  SUEMERHDP T Fik 5 1Y i 16

102 40 fiadee 1 X 104~/ FLIY 3 FE R RN T 96 LA H,
Rt 24 h)g , I A 2.4 .6.8 16,32 mmol/L [
SRR 24 h, BRI AN E AL, R CCK-8 154G
W20 A6 %, AR E R0 S Ul I A5 ikt 7. DL
(A 7 2 A ) o v 8 43l 1.2.4.8.,16,24 mg/mL
() HDP Kb () 20 MIA7 5 % ANAETE R = (4 20 40°F
P58 B — AT 28 B )/ (A A2 11 %) R
% B A — A FE ) X 100%
2.3.2 HDP X SRS 15 LO2 4H B AAE 1 520

FERR“2.3.17 TN Jr k4 Fh 5 SR A0 24 h, SRS
R IE 4 EALZH FTHDP I S 41 (2.4 mg/mL) , &
P ANTESL, EHAMBELE T 5 10% i 4 1007 1
DMEM 5 & 5 , #5230 20 41 i 45 7 1% 4 mmol/L 5 4 JHF i)

TEZG; 20244555 35 55 6 1]

Ri 3  HDP I | = 1R 20 40 B 43 90 45 T4 4 mmol/L 5+
JRERIAR N e B HDP (2 .4 mg/mL) R #7355 57 24 h,
K CCK-8 IR AN ANALAF 15 R o [Rl A FEAN AL , Wi
il e ke AO/PTIR I Ud B A5 J5 i b AT WU Yo, i P iy
BSOS A B A TG AR 100
2.3.3 HDP X} LO2 4fiJffg I %W ALT . AST 7K1 K 4t ifg
L b GSH & B 52

102 AHAE LA 1 X 10° A/FLAY S BE B2 Rh T 6 fLAR
Kidi 24 hm  #22.3.27 0 F ik orel b PR, S i 31
52 FL, WACHE 20 L 37 YR RN A S, 43R B 1 B S
T4y SRS I A0 L 35 S AST ALT 7K K 4 i 24 fi
Wt GSH &t
2.3.4 HDP X} LO2 40 fifg v Sirt1/Nrf2 {55 18 A 6 2
FEIR A FE

K FH Western blot 7 A5 . 4 “2.3.37 11 4% 20 4 iy
SRS LR R A A AR, UK TS R,
H 5% WiRg 2F W58 P 5, 78 4 °CF 3 BN A Sirtl \Nrf2 |
HO-1.NQO1.GAPDH H {4 (#5 & Lt 441 4351 1:1 000,
1:1000.1:1000.1:1000.1:2000), 58 7% , Wik 3 ¥k
J& L I B (R R 9 9 1:5 000) , IR E 1 h,
ECLikHI AT 5 , - 2 RE g 2 it . R
FH Image J #AF0 Bt 88 1 2571 A, A H B9 8 2500
IREE 5 N2 % H (GAPDH ) 4545 JK FE (A4 LU AEPEM B
H R R IR,
2.4 HFitF4biE

K H GraphPad Prism 8.0 4474347 . 5256 A
Phx+sFon, Z4 M BRI R 7 22087, iF—2
PIPZHIA] HL R LSD- 465 . #6396 /K i =0.05,
3 H#HR
3.1 HDPHIEREEEXERENH

1000 g FIfE#ET FLK R, nl 92 U4 12.35 g HDP,
FH5N 1.24% ; HDP [ 50N 61.47%
3.2 HDP X ZAEB B D f AT R 5 B R P 1E
3.2.1 HDP X BELh £ 5 IR AR 54 (1) 52 )

HDP [ & ¢ 5 7E 150 pg/mL K LA b, BE 40 il 77
T RIRT 95% , AR R 5 T 15%, 25 R Wk 1, 255
#[E PP 100,50 we/mLAFE R 5 £25E D 14 52 5 HDP ()
[N (197133598
x1 AEREHDPXND &EFRMBFEZ RN

(x*+s,n=3)
a5 Ebld T B 1%
¥4 100 0
BRI 4 mmol SN 98.8941.92 7851186
HDPAL 4 mmol/L S#JA+800 pg/mL HDP 0
4 mmol/L FH+600 pg/mL HDP 2514385 100
! 56561315
’/

4 mmol/L 5#4+200 pg/mL HDP 76874333
4 mmol/L SM+150 pg/mL HDP 94841384
4 mmol/L 5 +100 pg/mL HDP 100
4 mmol/L588k+50 pg/mL HDP 100

3470£284
1882+ 1.74
10004333
1781192

i
’/

4 mmol/L SHHE+400 pgml. HDP 35.56+192
f
i
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3.2.2  HDP XFEEL h JHE S HAR Ko B i 5
S5IE 4 He A, AR A BE £ BT DO 1 AR AN SO

58 24 8 /N (P<<0.01) , d W A 473 s A 1l 2y 5 S5

RIL g, HDP AR | i e B 20 B 2 £ JIF A 2 Ol T AL

EHEIN(P<<0.05 8¢ P<<0.01) , HDP = ¢ & 21 B 5 £ JIF T

PR I E I N (P<0.01), &R 2,

*2 FAWMIDEFETLEERIARENNELER

(x*+s,n=8)

45 FOLIER%
F&EH 10000£478 100004467 || HDPGHEA  8227£282° 73124320
fiRi 75.19+4.55° 70183500 || HDPEEA  9805+184 83784259

a: HIEWHILE, P<0.01;b: SHIAIZH AL, P<0.05;c: HHIEIH
Az, P<0.01,
3.2.3  HDP X B H o1 JFF2H 20 B AL 1 52 0

55 IE R 20 LA, BT 2 B £ T 240 R IR A b
ZEE S S IE A SR A | L Y A A R A
FHIE ;s SR LA, HDP AR | ok B2 4 B E fn 3R JHT5
PIRFERIE A AR GE . 45 R I 1,

=
S, el PR T 4 ) ~
~ s &

JObsE || A TORER%  TOLRE

50pm 10pm

C. HDP ik £ 41 D. HDP ik 4

1 |AMDHEFALRETUHNERER(HERE)
3.2.4  HDP XFEEDh -2 S S0 BRAR TR A 5

55 E 5 A H g, AR 2 B I £ JHF A0 PR AR B EE
RS ¥ TR Ny G S S LSRN A | 2 PN i
s SRIZH LR, HDP I e v B 2H 3 15 £ 20 i A% A
SRR ()95 FRAS A3 A AN [ R B s , o HDP g ok
s, 250 2,
3.3 HDP X FXF B2 L02 4B iR 5 BR3P 15 R ALE
3.3.1  SEARMERIHDP T 1k 2 1 i e 4% o

&l 3(A) B, LO2 240 M A7 375 5 b S A ik vde 2 vy
o TR ARR , 224 S AR JUE A B2 54 4 mmol/L B, 2 A7 315 R 24
h80% , i £ Western blot SIS HE U FH O ER 255 %
S L 4 mmol/L AR Ay S JH F 75 5 S 40 1) 45 24 9 B2
nIE 3(B) iz, LO2 41 M A7 175 2% i HDP Jo7 e v £ (1 1 5
MRS, >4 HDP JiT it ik B K T 4 mg/mL B, 20 i A7 77 %
fIKTF 100%, 257 %5 Sk £ 2 .4 mg/mL /E A HDP 11 i
Ik R
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C. HDPfIGi i 40

D. HDP ik 40
SIS ANMIALZE AR WAL s 35 (A 3K - ORI A B RS 5 (5
ik BRI AR I AR
2 RAMODEFARENRETHUNEMIEE (B
R ATIRERIA R E)

—
1%
=)
0o
=3
S

& S 150
3¢ 100 =
E &100
2 50 =2
F g 50

0 T T T T T T 0

0 2 4 8 16 32 1 2 4 8 16 32
SEHRE (mmol/L) HDP/(mg/mL)
A SR B. HDP

B3 RIEMBFHDP 3 L02 4HaTFEiE E 320
3.3.2 LO2 4 A7% )il e 45

5 0E H 40 8, AR 2H LO2 20 i A7 T R B S FRAIG
(P<<0.01) ; SHRIZH Ho A, HDPIG | i o 5 2H 102 41 iy
A7 R 38 8 3 T (P<<0.05 8% P<<0.01) . Z5 R ULIE 4,

120 =

C

80 =

NI 2%

40 +

R4l B4l HDPfit  HDPy
WAl Al

a: S IEH LA, P<0.013b: SHIBALHAE , P<0.05;c: SR
Heds, P<<0.01,
4 FBHEL2HAMTFEEMNESER (x+s,n=4)
3.3.3  LO2 4HAfLAF & 1B L iy gL o h SR
AO T 375 528 T 5 240 B R, 18 240 B A% 5 o (0 s v 4 £
Y5150 s PGS E B M, N RE I 1 A LA, Bt A
WA BB A, SR LT o, R 5 fs , IEH 4l
PLET DA Sk 0 5 G I A M R 3 5 5 1E 5 4 L, A 2
LA A A B B D, SR AT AR
BCET A AR W] 3 SRR ZE LA, HDPAIG L ik
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JEA B 2RO DO AT AR R S W W, LR 21 U
451 P AT T A A S ] S/

200 pm

5
=
H

HDP Iy B2 21

200 pm
200 pm

PI AO Merge

E5 HKAL2HMEFEFRERAOPITKILEEE

3.3.4  LO2 40 - I5 W AST ALT 7K ¥ Ko 4t o 22 fie
o GSH 75 32 I e 45 51

5IEH 4 i, BRI ZH 102 40 M b 3% W AST i
ALT /K34 i 25 T (P<<0.01) , 40 i 241 b GSH &
P F L (P<<0.01) , SALARUY] L, HDP IR ue B 41
LO2 41 g b 35 ¥ AST /K i 3 F&AIK (P<<0.05) ; HDP
VR R AL L02 40 15 T AST LALT /K34 18 3% AR
(P<<0.05) , 41 g 24 i W b GSH & = 8 3% T+ 7 (P<
0.01), &AL 6.,

HDP &5k 4L

150 100
80 a
< ~
S 00 = 60 =
= E
2 5 5 10
20
0 0
IEHR4L B84 HDP Ik HDP IEH 4] BifZ] HDPK HDPfH
WAL AL WREEL WREEAL
A.AST B.ALT
30
25
20 c

GSH/(pg/mg prot)
&

IEHAL B4 HDP X HDP i
WAL WAL

C. GSH
a: 5 IEH 4L AR, P<0.013b: SHURALHAE , P<0.05;c. SHUHLL
Hks, P<<0.01,
6 FHHLO2HPE EiFiRH AST ALT 7K F K& a5
RBHPGSHEENNELE R (x+5,n=3)
3.3.5  LO2 4 rfr Sirt]/Nrf2 {5 538 J&AH 6 55 11 223K 110
5 45t
55 1E 40 P B, B ZH 102 4 it Sirtl \NQO1 .

EZE B 2024 45 35 4545 6 1]

HO-1 £ 1335 K P31 2 IR (P<<0.05 3 P<<0.01) ,
Nrf2 8 (1R KRR A T BRI E X
(P>0.05) ; S AL L5, HDP K 2 21 102 41 fifd
Nrf2 \NQO1 £ [ F ik K- 44 I 2 Jt %5 (P<<0.05) , HDP
7o T EE 20 102 40 ity v Sirtl Nrf2 \NQO1 . HO-1 % [ # ik
KT B E T E (P<0.05 8 P<<0.01) ., %% 5% UL &l
(NGRS

s S SN A

NQOI1 - cg— - - 30 kDa
o VA S S 0

Garp --- 36 kDa

4L BORIZ]  HDPRVWEL]L HDP kgl
7 FLHLO2 A Sirtl Nrf2 . NQO1 . HO-1EB XK
BRI K E

Sirtl/GAPDH
Nrf2/GAPDH

IEH 4l #5141 HDP{X HDP &
WA WA

IEW4L #9841 HDP X HDP %
WA WAL

A. Sirtl B. Nrf2
0.1 05
= 0.4
0.3 = b
2 g d -
2 £ 03
Qo2 )
S =02
@) '
S 3
z 01 T 0.1

o

IEH A B HDP{IL HDP /&
WL WP

D. HO-1

IEH 2 #5824 HDPIX HDP /&
W WL

C.NQO1

a: SIEB LA, P<0.01;b: SHIMNAL LS, P<0.05;c: SR
HEE, P<<0.01;d: S1E# 4 H#, P<0.05,

8 {/LALO2 4 Sirtl Nrf2 NQO1 HO-1EH®

EKERMELER (x£s,n=3)

4 TWig

S MR IS S ) BT 00 -5 A AR Ve K2 15 A 1]
BN FAALIFEIT L B 12 R A S D RE RS VI A
5K, HEAT G B O A M50 25 8 o e o i 1 8
b U AR AR X AR 45 R — 5, HDP g3
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