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H E BB PR ARRFATS ML LA (MF) AR K R e B EAE A BALE . FTik KR W 2525 32 32 05 sk T Ak R 35 5C-& MF 89
BV BB F AT RE, 4550 R SD K KL T EMF AR LM E (5 meke, R 1K, %% 14d) L MFER | #2485
o6 K RREALS H BEA 20 3-8 40.(9 mg/kg) A= AR SR K P L 3 71 & 41(50,100,200 mg/kg) , A48 10 2 55 B 10 A R A K R
A EFME, ZAKRALTHAELEH TR, AFR1K,E828d, RARLH 240G, m KX R0od B S AR £ 3580 IE R 353
(HWD) , £ £ R 2382 (LVWD ], i) KR s LA 22 o ILER 3 8 (CK) |\ FUBR Bt 285 (LDH ) \N 3% 87 44 B AT 4 (NT-proBNP) |
I 2 5% @ (Col 1) .Col AP, MLEK R s WAL LR 2T & 5 T AL, A0 R S DLALLR & B2 35 B 2 85 (ADA) (I3 i B
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EF 5 ADAADK AR, BiE B 2R 27, 5AMME, 245 K Koo B STk E A Tk 9 RiG A PTIRE, < &b
LA B 6 5 KR 2% s HWI( A8 R 3 o A F 201840 ) \LVWI A= JLZE 2R P CK .LDH \NT-proBNP ,Col I .Col Il /K-F3) B ZF KAk (P<
0.05) ; K R0 ILEF YA AR R 4% 5 5 ILZL 2% P ADA L ADK & & A mRNA &5 K39 25 H 3% (P<0.05), &t mEFTHE
MF A2 K RS ik £F 4e Al o s BESH A6, EEA4E A ALH) T4 5 _EiF ADA  ADK % & B 2 mRNA & A |, % vk 4 3 B AR AU R 4 %,
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Improvement effect of arbutin on myocardial fibrosis model rats and its mechanism
ZHANG Minghao, WU Xingfei, WU Liujun, SHEN Yanduo, ZHANG Jiale, XIE Bingheng, WANG Jinjin
(Medical College, Henan University of Chinese Medicine, Zhengzhou 450046, China)

ABSTRACT OBJECTIVE To study the improvement effects of arbutin on myocardial fibrosis (MF) model rats and its
mechanism. METHODS The network pharmacology was used to predict the potential target of arbutin in improving MF and
molecular docking was used to validated. Totally 50 SD rats were given isoprenaline subcutaneously (5 mg/kg, once a day, for 14
consecutive days) to induce the MF model. Modeled rats were randomly divided into model group, captopril group (9 mg/kg) ,
arbutin low-dose, medium-dose and high-dose groups (50, 100, 200 mg/kg), with 10 rats in each group. Another 10 healthy rats
were included as normal group. Each group was given the corresponding drugs, once a day, for 28 consecutive days. Twenty-four
hours after the final administration, electrocardiograms and heart-related indexes [heart weight index (HWI), left ventricular weight
index (LVWI)] of rats were detected; the levels of creatine kinase (CK), lactate dehydrogenase (LDH), N-terminal pro-brain
natriuretic peptide (NT-proBNP) and type I collagen (Col I ) and Col Il were detected in myocardial tissue of rats; the
pathological changes of myocardial tissue were observed, and protein and mRNA expressions of adenosine deaminase (ADA) and
adenosine kinase (ADK) were detected in the myocardial tissue of rats. RESULTS The results of network pharmacology showed
that the main targets of arbutin improving MF were ADA and ADK. The results of molecular docking showed that arbutin bind
stably with ADA and ADK. The results of experimental verification showed that compared with model group, the amplitude of ST
and T waves in electrocardiogram were improved in administration groups, and the symptoms of atrial flutter were alleviated; HWI
(except for arbutin medium-dose group), LVWI, the levels of CK, LDH, NT-proBNP, Col I and Col Il in the myocardial
tissue of rats were decreased significantly (P<<0.05) ; the degree of myocardial fibrosis in rats decreased; protein and mRNA
expressions of ADA and ADK in the myocardial tissue were significantly increased (P<<0.05). CONCLUSIONS Arbutin can

improve cardiac fibrosis and cardiac function of MF model
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rats, the mechanism of which may be associated with up-
regulating protein and mRNA expressions of ADA and ADK,
influencing the nucleotide metabolism and collagen generation.
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LA 44k (myocardial fibrosis, MF ) & 22 1.0 IfiL 5
P e 22 LRI ) e W) B A A, LA LGz 4
R ARLEE WSCHR FNET 5K D g v A AR B B EE LT | R
PO R BRI 7 3 0 R I RARRIE™ . P BE6 YT MF LA
L R PR 5K A KA R 2 N A 2 o 2, B
RECACE I AR AR, (EE LA GS % MF iF R, Bty 48 i
MF B30 2, AEARRE S 2 i PR 2 B PR U oy gt ™ <.
P2 W TE " Y | P U IR (0 A T AN O il A A
PRR RN E S, , B A S 51 K287, UG N, 242 MFY,

RESR R — R H AL B, A2 28 R
EPHEAT AT T RS AE R B B SR it v, BAT 4 R
FIERL PUEAL PUR AT B R B AR 2
YEHIM . B9 RMT, BER AT LAV S AE SN, X B
PR P BB BT BRI B R E T, R RESR
TR X MF BA SCEE M AU BT, AR
TSR H N 4% 245 27 55 31 0422 07 v T A8 2R 1 9
MF FVEAERE 3, FELLRFE A1 B B2 ), WL AR
TR MF A8 K B IE DI g e BRAR A6 S 4 4 Ak i 52

W), FF 96 0E RE SR % MF R AR 05, AT 42 4l MF
M AEYRY T 25 B4 0 kit

1 ##

1.1 FENE

ABEFE T B AL G A BSA124S-CW AU HL 1K
- (15[ Sartorius 23 7 ) , BL-420F B A= W15 5 RE RS
(AR ZE IR A FR A 7] ), SpectraMax iD3 IR Y [ 32
B0 FALES (R ) A FRZ 7], RM2235 B0 1) F AL
(%[ Leica 23 7)) , LT20R-3 B ¥ R B0 (L S 0L
LB A RN ] ) , YD-6D I ZH 2140 H ML YD-A B2 41
FE AL YD-B BRI ZU0E 5 L (G AR Rl R R A
FRZA] ), CX23 #2218 i 8% ( H 4% Olympus 24 F ) ,
StepOne™ R SCAT e 1t PCRAY (2 [E ABI/AH] ) .
12 FEHRSKH

AHIFFE T %) 3 2 20 SR RE SR X B A (L
g 51 e 2y B R A BR S |, 6% 99.92%, it 5
RNZ339) , RHGH A F CH NI 25T A BRA AL 5
20081513, KLA% 25 mg/F) , R R 5 9 B I I 28 v SR
(Para 2l e A BR 2w, 45 210901, A% 0.5 mg/mL) ,
2 F LT 4k R A0 (CMC-Na) ([ 245 48 F Ak 243850 A R
Al A5 20160704) , &3 IR £ Bk (R O E R BHE &
JEABR ] A5 20210902) , TR R YL (o i Ty,
W R MG AR R A BRA WL L5 43 53128 190805
20211009) , LI i ifF (creatine kinase, CK) . L& it & it
(lactate dehydrogenase, LDH) N 7 %t 5ij figi £ K 517 44 (N-
terminal pro-brain natriuretic peptide, NT-proBNP ) fifH <
SEW SRR R (R e A= T AR5 T, 3543500
H491-1 H185 H334-1), I B (type I collagen,
Col 1) .Col Mz & T IR B S AT FRAA ] L 41t
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5351 MM-0041R 1 ,MM-0080R 1) , #u 368 JF 4 5 73 21
iR & \DAB 1 5300 & (At A2 S AE Y EAR A
BRZA E 543514 SP-9001 ,ZLI-9018) , fdfi K FUIR T
i fiff (adenosine deaminase, ADA) JIE 141 (adenosine
kinase , ADK) $T 14 Fl TriQuick & RNA #2 B . cDNA
ARG & SERT S E B PCR 3G 50 (I R4k /R
AW R R W] S 4 i S GB112099-100
GB112419-100,R1100.G3330.G3320),
1.3 SKIEzh¥

WS BT sh ) R e 5 SD KRR, Ml , 8 T
PRTE R 180~200 g, M [ BN T BLPF X A4S0 86 B 7
Y, S ATIE S R SCXK (#£)2019-0002, i fy
KRR, M 20~22 °C, FIXHEEE ) 55%~60%,
TEEOCI, B POKCRE . AWFIE S R o B 24 R 2 5
IS S YIe I ZE S HIHE 4R DWLL202201010,
2 FAiE
2.1 MEBHBFFH
2.1.1  RESAT-MF J:[a] 0 5 i 1k

18 17 PubChem %Y 4/ J%£ (https ://pubchem. ncbi. nlm.
nih.gov/) 1 2 B 1R] “arbutin” FE B AE RH /> F 454,
A Swiss Target Prediction £ #}i J& (https : //www. swisstar-
getprediction.ch) , 75 21| A8 5 4 FO H0 &5 ; DL “myocardial
fibrosis” & 5 % 1i] 7F GeneCard % 4l % (https : //'www.
genecards.org/) .OMIM %{#& % (https : /www.omim.org)
TTD %4 % (https : //db.idrblab.org/ttd ) FP 8 2240 &5, 4 5
ZH JE AT MF AH DCHE A ; P-4 AR SR S0 48 5 5 MF A
CHE 55 A Venny2.1 71 2k 2 K] T. A (https:: //bioinfogp.
cnb. csic. es/tools/venny/) , 2 il Venny [ Jf 15 2| 52 45
A, Bk RE ST 70 MF (R0 e AR TS
2.1.2  RESAT-MF # 5 PPI W 4544 22 54200 8 o5 i

W 2,117 U S 4R A0 55 A String B4 2 (https: /
cn.string-db.org) #4745 14 JiT - 2 1 B AH H.4E H (protein-
protein interaction, PPI) 73 #1 , % PPI ™ 2% [& ; F1]
Cytoscape 3.9 JX 4 X} PP W 2% 1 47 #1 $h 2= 20 B, LA
(Degree) {H AT bR TR PR O A5 o
2.1.3  GOTIREE 44T M KEGG {5553 8% & 4 /0 #r

B2, 1. 17T F S HEH 5 5 A DAVID 4412 P (hitps : /
david.nciferf.gov ) , ¥ Fl 1% %€ "4 “Homo sapiens” , DA
P<0.05 JbpifE, #1573 K A& (gene ontology , GO) Hifig
AT RN AR A 5 3L PR 2 1 B4 15 (Kyoto encyclopedia
of genes and genomes, KEGG ) {55 53 % & 24347 -
2.1.4 HrFXHE

M TCMSP %4 /% (https : //temsp-e.com) 1 T 2% A&
9 mol2 £ 6 S04 ; 1M PDB %idit 1% (https : //www.rcsb.
org) " A% 0 B8 AR LAY PDB 45 0 SCF, A
AutoDock Tools 1.5.7 B4 B IR H 5 4%.O 88 sU#EAT 40
FXHHE , #5454 g < —5 kJ/mol P 2 4~ i) H AT 2%
7, HE55 REEUE LR 24 F I 45 A R .
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1 J5 LA PyMOL 35 B 40 F- X225 5, LLRHIE DA )
A ps B S T ETR e
2.2 SEIRUSIE
221 W S5

K EE R R 1 RS $ 5 mg/kg [ R ISR
BRI T, R LIRS 14 do WERISERUS T E
B RO HL L, YR Fc F T BT O e 28 % ST B i
SRR, W2 B MF KRB A 3 A o)™ K 50 H
R 1 R R e A B AL 40 S A R A R 65 4 (BH
PEXT AR, 9 mg/kg , Al RAERGH 1) FAE R IG5
21 (50,100,200 mg/kg, 7 AR5 SCHR[51% & ) , F41
10 Hs 55 H 10 HoR G K BAE N IEH 4. £452
ZH K FIHE B 25 25 (I I 0.1% CMC-Na IS 259
TR L TE EARFRES O 10 mL/kg s 1E 5 2H AR Y 21
K ERHE SR 0.19% CMC-Na i ; BRK 1K, 1%E4E28 d.
2.2.2 RELCHL BRI

RIRG 2524 h ), 4 A K BUIEHRE , SR 5 8 IR 1 20
1 g/kg Z IR C R AT IR , [ DU, B AR B
W, R FH BL-420F A=W {5 5 R R gt i sk [ B0
(&1, SRR FC FL P v ST B S T 284k o
2.2.3 WM Kb B

o U R ERTASE I 58 B, K K BRI I F AR BT, fi 1)
UL E , 22k FI 412, LhA: B /K R4 e, g E A
WIEAS o R FHUB AR S0 I 3R TR S AR L SR 5 B
O s KA RE IS RE, AL E— N
= Hrp— {3 4% Z R W E , 55— IR EGE R 5
F—80 °C T ififf o
2.2.4 K ECC A S5 EoR I

Gt AR E O ER S0 EE R, TTE
JUo U J 7 45 2 (heart weight index, HWI) 1 2200 % i &
F6 %% (left ventricle weight index, LVWI) , LIS 3470
U o5 A5 i B Horb HWI= 0 I B¢ 2 (mg) /IR 5 (g) |
LVWI= 20 % it (mg) AT (g) o
2.2.5  KREIAZIROEYIRE K AF 4k ek TR

FREL“2.2.3" 1 R ZRAFHY O IAHZL 0.1 g, ifA 0.9 mL
UK A LR K i 28 109% 212K, LA 3 000 r/min &5 0> 10
min; BT I, 4% RERH O R0 B 16 B A5 O TR BRAE SR
it A A 7 K B0 WLZH 4L b CK . LDH . NT-proBNP
Col 1 .Col MK,
2.2.6  KREOHALUREIE A2 M5

H2.2.37 30 R DL 4% 22 5 H e [ i WLZH 2, 28
SRR RE K L W KB B A A 1 S VR B D) R
(&4 um) . Y12 —HORRBE S, — 32195 A
R (HE) Yo, SR )5 R G4 WA g8 O L 21
S EE &2k . — 8B40V B 4T Masson 4 {1, Horp
ULEF 2 S 41 60, I SR AT Y S e 605 B R RO LA Y
VIR e 624 WA T B AL ER LA PLET , LABE Sk €8 K FH

TEZD; 2024455 35 55 5 1

YL {n,, >R FJ Image-Pro Plus 6.0 040 52 A4 vl
S (o BH M T AR e e R AR, T E B B T A A L, DA
BEPFAR O L AR AR AR O
2.2.7 KEUL AL ADA ADK 45 [ 225K A6

K G e AR A TR . BL2.2.67 T il £ 1)
MA) |, 4 R KL, R EERREh 2% vh i 4
&%= 8 min, FF il B M 2 =R )5, KK H H0. & 10
min. LA MEFE 30 min, ZR)5 TN ADA (6 B 451 R
1:1.000) \ ADK (Fi B Fe 51 4 1:300) Bt f4, 4 °CHiF F i
s W H AR F 37 °C 2 iR 30 min, % iR 2 81k Wy ity
FRICHI2E P % P F 20 min, B2 £h 22 v IR IR U6
DAB i 4,10 min, F KK L1 s VT LI AR R R
YL 3 min, FhR L EEAE, A RAK IR M PE AL, 28 2
FREEMK B ORGSR R R R, B HR
RO LZH 280 F 7 400 558 B ALIE R 1 A0, LUK
(0 N BH YL (5, 5% F Image-Pro Plus 6.0 4050 5 B34
LY FR 43 %% B (integrated optical density, IOD){H ,
PAIODfE3/r H B R BKF.
2.2.8 KEL AL ADA . ADK mRNA 7K1

HUR UL ILZH 2L 100 mg, BT A 1 mL TriQuick iz 7
FEO TS 51 3% 5 BRI 20 5 RNA K 2 RNA ¥ 3
Fe ol SR el Hdi k% 5k cDNA, I DL cDNA AR it
TTPCRY 1S, PCRY &AM WF : 95 °CHiAEME: 10 min;
95 °C7E 1 15 5,60 °CiE k 30 s, 72 °CZE{#1 30 s, 3 40 4~
¥t LA GAPDHIEH NS R 27 it 5 H 3k
PR A 238 7K. PCR 51407 91 iRV ZE 2 IR A W)
BHEARAEA R, BAR R 1,

x1 PCREIMFEI R E=HKE

R A -3 TRk
ADA . TCTCTCGCTCCCAGACTTCCT 116
i CTTCCTTTGCCTTCATCTCCAC
ADK FiE: AGAAATAGCCAGAAAGACGCAGG 198
T GACAGAAACCCTCCTACAAATGC
GAPDH |##:CTGGAGAAACCTGCCAAGTATG 138

i GGTGGAAGAATGGGAGTTGCT

229 GilFEIrk

5K H SPSS 24.0 AT G150 B o T TR
Phx+s3om, 2410 BRI R R 7 22081, 5 225
st 2 15 795 P L 458 R F LSD-¢ K 56, T 25 AN 5 isf 24 [ 79 7
AR Dennett’ s #56: , K 567K HE «=0.05,
3 H#HER
3.1 MEHEEHTER
311 AESLFF-MF $IE 5 0 BB A1 PPT 0 45 4 145 21

220 e 15 3] AR SR AT VR AR A 5 3 14 4 MIF AR JCHE
4 4094, IH A AR s AL 84, ¥ 8 AC AR B
A String B8 12 )5 , $RA5 BE AL -MF §IL 55 PPI ™) 45 &1 (&
1), 1% PPI W 2% K HL A0 45 8 /715 s il 4 25301 , Degree V-3
B4 1, PRl R AE R EUCH 0.625,
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SLC5A4

.AKR]B] .

BERE-MF 05 PPI M 45 [E

1
3.1.2 GOLJRE S M KEGG 15 5 B 5 45 1 B2 S

8 P<<0.05 i 6 H4 17 4> GO BB & H Fi1 3

KEGG {5 71t %, Z5 R ULIE 2, AR DL L 0 2% 2 B 2 45

%

TR , R0 MF B9AZ%. 0 150 ADA ADK .
3.1.3 AT ARHERIRS,

DIRE SR MR AA , 5 ADA \ADK 2 /MZ 08 5 3T
X TEILIE 3, 5 FRI REAL 1T 5 ADA (ADK [
45 A RESY 9l —6.6 . — 6.8 kI/mol , ¥ << —5 kJ/mol, & ¥
AESRTT 5 ADA ADK 256525 .

3.2 SEINIFLER
3.2.1  KELCH B e 45

NN S 3 A o Y S e NN N
BB TR, T IR O 55 B b 8 s SR b A, |
FOA 1 2 P AE SR 45 791 21 K 0 L I] ST BERN T %

- &

0 2
Counts

A. GO TRk & £
&2

Tesponse 0 norganie substance
sodium fon transport
alpha-glucoside transport

metabolic pathways-

renal glucose absorption
GMPsalvage

glucose import across plasma membrane
AMP salvage

; ~logPue)

Tesponse {o purine-containing compound

sodium fon |mpon 1083 plasmz membrane nucleotide metabolism-

plasma membrane
membrane
integral component of membrane

‘gucose:sodium symporter activity

purine metabolism:

alpha-glucoside transmembrane ransporter acivity
transmembrane transporter actvity

D-glucose transmembrane transporter activity

4 6

A BEFF 5 ADA (194> X 45

B. KEGG {5 il i & 5 43-#7
BEREFETHMFH GO

(4 W X546 TR A2, o0 B R E M Sl (R R e . 4 SR
DL 4,
3.2.2 KB MIEAH SEFE B0 s 5

S IEH A O AR R B HWITL LV W) B 2% T
(P<<0.05) ; SHEAIL A, R HE5FI AL RN RE SR AT 45 7 it
AR R IRFEFR AT (RER A ) i 20 HWIBRSM ) ¥ 5
FRER(P<0.05), 45RMFE2,
3.2.3  KELOWILHZH CK .LDH \NT-proBNP 7K -l &
gk

SR A R, B R RO ILZH 21 CK L LDH
NT-proBNP /K-35 i 2 715 (P<<0.05) ; 5 AL AL,
R 1) 2 R SR A R K RO WL S AR
Bk P2 i 2 R (P<<0.05) . 452,
3.2.4  KEVHUEHZF Col T .Col MK 5E 45 5

SIEE A R, AR FONIZHZH Col T (Col T
KO 5 TR (P<0.05) 5 SBIRIA] F A, RFEHE )41
FIAE T 45 77 i 4 K RO L 2 R bRk 25
FER(P<<0.05), Z5HWF2,
3.25  RELONHZUR L S5 WA 2,

HE e 045 5L iR (81 5A) , 1E 8 AR RO LSS 1 58

%ﬁﬁé@%ﬂfrﬁ,%zﬂﬁéﬁ FUIA A R 9 i 240 Jf 32 Vi) 5 A AU 24

y

~logPvalue)

130
12
130
115

AKRIBI

NS

™R

1 2
Counts

3 1

[ metabolic pathways B nucleotide metebolism M purine metabolism

C. KEGG {7 il - #8 2. 447

N
Be &

£ KEGG @R EENHTE

B. &4 5 ADK (14 F-%H%

T AL SRR E S SR OB AR BRI B (R AU AT

3
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039 2
031 2
0.23 3

0.16 =
0.08 =

:

UmV

—0.08 =
—0.16 =
—0.23 =

A TERA
0.47
039 3
031 %
0.23 3
0.16 3
-JJMJUJMJ 1
! G

UmV

g v
—0.08

C.RATEFIL

UmV

(\hl\h[\ﬂn |

W’\/‘v W] R P i el S~

E. AR R 4L

U/mV

B. BRI

U/mV
=]
>

—0.08 NSRS e

UmV
o o
o =

< 0 O

F AR W B

B4 BEREXAROBEENZINER
K2 BEREFWMABROMEEELIEHMONAL S CK.LDH NT-proBNP Col I .Col MK EHEIMLER (x+s,

n=10)
Fibl HWI/(mglg) LVWI/(mgg) CK/(UL) LDH/(UL) NT-proBNP/(ng/L) Col 1/(ng/L) Col Il/(ng/mL)
&4 2830.06 136£0.06 27.98+69.83 120541145 807.34£42.60 6504067 93410465
A 3631019 2061009 562.82£62.75° 190.78£19.86' 1 147614 126.59" 1632+ 117 1797£0.77
R 29740.16° 161£0.16 330.65£ 6843 14270 £405° §30.05+36.45° 945042 13.12£055°
eI 24 338+0.16° 1.82£0.10° 469.70+37.89° 15641 +6.20° 1034893841 12842072 15.76:+0.60°
FERF AL 3474007 182£0.16" 47937349 147.55£459 880.58£34.12° 10.01£089 13.19£1.20
PRI AR A 303£0.19° 145£0.11° 345,924 66.55° 12851 £15.09° 811.60+85.05° 9.15£0.72" 1257£126°

a: HIEHE A LR, P<0.05;b: SR 1AL, P<0.05,
KBGO WLEE R, rT WIRFELL , £ 441 2181 W3 A 0
JULTR] 5T AT U, 2 ik 210 332 108 5 - 4638 A1) 2 R B R 1 4% 51
K B LS HES 308 5%, £F il 818 A b, TR
Fekt HA DL 5 5E 40 R

Masson e (.45 5 i 7 (1] 5B) , 1E 41 K B0 LAl
SUA /D i SRR L UURR, B T et 5L iR o s B A 4
KBGO WU A KSR TR R R 2 AR 2R

o BT
A.HE J: {1,

£ RS S dk 2]

A RER G EAL

5 791 2 R B LA v g D 2 P LB AT AT
P, HIERWA(11.72+0.52)%] i, BRI 4 K
FC LA P PR R T 43 [ (61.04 + 1.08) %] i 2 T+
1 (P<<0.05) ; SR AIAL L5, R FE5 1) 4 AN AE SR AP AIC
Hh e R e 2 R BRLC LA b BH PR TR 43 B[ 43 R
(15.77+1.93)% . (15.75+2.07)% . (16.75+1.49)% .
(15.97 +1.61) %] i FF#K (P<<0.05) .

R N7 N IS

d. SRS 2

e SRR R CERERAA

B. Masson 44,

E5 REREXKEONARRERSFEHRNERE

HHEEZGS 2024 4F5 35 55 5 )
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3.2.6  KELOIIZHZH ADA  ADK 2 1112235 7K -
ERES

55 IE 4 AR B 20 K B0 UL 21 ADA L ADK
T A AR i E AR (P<<0.05) s SHERIZ g,
FEUF LA AE SR AT 457 B4R BUL 14U H ADA \ADK
FEAFGAKEE B ETHE (P<0.05) . 45RILE6.% 3,

ety

b KR4

AERAFAL G2 ESRAT AL SR R A
B. ADK &
6 BAKXKBOAHALDADA ADKELORIENEE

HLE

#x3 BAHAKXBROMALF ADA ADK & H 1 mRNA
RIEKFEMNELER (x+5,n=10)

e ADA ADK
S| mRNA EAH mRNA
&4 14515942653 L00£000 67372843737 1.00£0.00
fiA] 580,504 12,62 3544049 75229+ 1267 076022
MBI 174513530910 16505133 603665£3601° 4052070
FERIFITR R4 97387782 5410490 323515382 1294023
RIS 1857.19£52.06° 7145092 4716331531 16740240
R AR RS 13203221738 00211610 5980.75+2017° 268£022°

a: SIEH A A, P<0.05;b: SR [bis, P<0.05,

3.2.7
TELE

5IE 4 e, f R 2 K B L4 41 ADA
mRNA %35 /K ¥ i % 7= (P<0.05) , ADK mRNA ik
KO 5 2 AR (P<<0.05) ; SRERIAT LA, -RATEFI 41
RESR AR R RO L4 21 ADA  ADK mRNA %
SO 2T (P<0.05) . 4550323,

FED LA ZE T ADA . ADK mRNA 5 3% 7K i
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4 g

MF S0 JIE D REIRAR (1) SC A AT, P B= 3R YT F-BL
A L RE MO 21 AL e IR, ¥ LA BRI H Y. PR
SRS UK AR AR Y ML, SO BEES iz 4
TR, AU RS 1T 52 BT ik 2 =2 v i ik b 22 i s
Ty B SR, 45 v 22 e [ B R ik, DB TR 2 A
WP g ik, sl Nk BesZ 45, B PSR M ke o0
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