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R A P i )R K B O L miR-122 BRG]
Fe oA A5 2 Or

BRER, BER', VME’, 28K, ARE', # '
(R PEHRF 1L PEELASFR, 2AMESFIE, HH 4 2MF 730000)

[XgiF] %)=z, axHSZIEKRR; #I RNA

[ E] HE 4SS EdaARSEREXR S miR-122 ¥ H AR EEREEFoN, HiE HFaAES
ERKA A S )AE BEAE FREN M S E+ T 0 5 F B Wistar K ZAF A EF 5T B2, 0 2 25 a]
JERFIAR REHOKGE B, 5% % 4 BE , BRRHCMALREST miRNA Aik#deyme, £R %02 T%K
AAMZHERRGRENKFE, H)228k% i miRNA A 13 A, &2 T miRNA A 16 A; 480 20 & 5
EiF% miRNA A 15 A, & X T miRNA A 13 A, Ba+FieLfla ik Eif6 miRNA A 4 A, RE TR
miRNA A 21 A, sP A=A P #AE LR mR-12 #F A D FIRGEIN AR LBREEMENLR
Slc7al, @it st £ JF & ik 69 miRNA #4733 A BN, S )a284 8 A~ miRNA & F $e L A SleTal , FH-EH 84 11 A
miRNA & A $e ik B Slc7al , B )2+ F 4 A28 6 A~ miRNA A3 A K Slc7al, &if LEASALARGREKRR
miR-122 &k = A ¥va , TaeiBid E¥e L | SleTal Hra N R Fh 4k, 3 miE P k| A3t —F e B 4R TIRIE,
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[ ABSTRACT] Aim To study the effect of angelica on miR-122 in myocardial tissue of spontaneously hypertensive
rats (SHR) and its bioinformatics analysis. Methods All the spontaneously hypertensive rats were divided into angelica
group, model group, captopril group and angelica captopril group, the same-age Wistar rats as normal control group, then
the systolic blood pressure of the tails of all rats in different groups were measured before and after treatments.  After 4
weeks, myocardial tissue of the rats were extracted to test miRNA expression profiling. Results  Angelica can reduce
blood pressure levels in SHR. 13 miRNAs were found up-regulated and 16 miRNAs down-regulated in angelica group,
and 15 miRNAs were found up-regulated and 13 miRNAs down-regulated in captopril group and 4 miRNAs were found up-
regulated and 21 miRNAs down-regulated in angelica captopril group. We made a analysis of biological process of miR-
122, which was up-regulated in all of the three groups, and an amino acid transport gene Slc7al was found. By miRNA
target precdiction, 8 miRNAs were found targeted by Slc7al in angelica group and 11 miRNAs were found targeted by
Sle7al in captopril group and 11 miRNAs were found targeted by Slc7al in captopril group. Conclusions  Angelica
can regulate the expression of miR-122, with the mechanism that angelica influenced endothelial function by the target gene

Slc7al of miR-122 and resulted in regulation of blood pressure, which established a foundation of further research.
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i 25 A e L o — ol o 22 st 4% Y R N ER
PR 2R L W T B0 52 2% PR , 1R oo A8 =1
ME A B R, R g R T E O L T &
L2 /N RNA (microRNA , miRNA ) 2 #1655
BELRSF I TN S RNA 43 F KR 18 ~25 A4
AR, 2t — B A R IR K BE S 70 ~ 80
AMZAFIRIY miRNA Fi A3 U152 AL, it 5 HAD
L mRNA (%) 3° 3F 4i 5 X (untranslated region,
UTR) 45 45 51 5 RNA i 3 (9 UL EK & 45 1 (RNA-
induced silencing complex , RISC ) fi¢ #F FH! mRNA #Y
Rof A i BEL A HEHE mRINA (39 0%, 7 5% S5 7K 752 )
P KD, A 1993 4F miRNA & B E 4,
miRNA FE/Co Il L6 P B A B H 2 AL, 76O
MLAEBIG HAC ZE M R A FE A L T 3
SELCM | O B R R L R IR R R Dy EE Y A ) b
L7/

IR BE Y 5 5 0 T RAR PR
SIS 1 RTINS O S S | R | R N T R 7
B DIRCT  BFSE R I IS B AT A B
B 7 RO F A8 R T 24 05 50 B B
Rofe HS 7 SORRE R 258, XoF 1L i 7R £ 92 8 5 A5 3 1] 37
TRIVE R, O E0K R R A 48 EIORT I W0 28 27 4R AR
B — W I RERIER

AWFTE LS55 T A 1 miRNA 22 57 K38 1 4L
P, A3 A I3 X [ A& i K B (spontaneously
hypertensive rat, SHR ) miR-122 A H I JE [ L4 4
MR IZ AR Sle7al BYSZMA it — DR HAE &
ML % 2R % R s A miRNA A FH AL AT o5 1 it
FHEA

1 #RFnAE

L1 sh¥iEsE

8 JEl At B R M o B ok BURCIE ot Wistar
KB EE 180~220 g, 20 A1 1 B Ao 4 38 A 46 50 30 2
WA IR ST B (3048 #4385 77 11400700069126, 7
Hib 2 A RBAT UA A 1100520455) Fn H 7 F [ 25 A 2 5T
B, ERBFMATERIAHRFESL L
FREFRIE,
1.2 5 Fn{L =g

AR CO* FEI L V48 K i (H i 4 IR & ik
R A RSN F R A, PowerLab 2 5 % &
ST % 4. (PowerLab Data Acquisition systems AD In-
struments , Australia, & 5 % ML845 PowerlLab 4/25) ,

1.3 SABGROENS

K | PowerLab 5 5 X &2 R A& R Al L E R
FMEARFERATRA K% E, N /&
MHAXRBRBERANITICEAATHR, ZERE,
B M KBRS HKE Powerlab 25 X & 404 R4
W EEREREEM, AL HEHHIAR
Y BT B DR F AR R, A A BLE B3R
FmEREEREA T LE R REILL N = 4.,
MERL A (A AK) Fn S VT A 100 mg/ (kg - d) ], FHE
LA 4[12.5 mg/ (kg - d) 1.4 VJF[50 mg/ (kg - d)]
+FR AL F[6.25 mg/ (kg - d) |4, EF A RASL T
HKWAKEE BA8 A LA H 4/, NEHAM0E,
FRMNES k&, BFHME,
1.4 BEARRES miRNA RIELE B

B ARE K WEL 120 KRE, KEAE
MR E A RN G & 5, FFBBH QA 4,
DEPC K ¥ J& , BUG ALA 4 47 100 mg, < Bl & T 7
ARF, ERB48HBERFR L FLHE HHi
£ W B AR A TR B H#EAT RNA 2 BUR R R 3 8l 7
x A Affymetrix miRNA 4.0 HH R ARH#AT
miRNA RN 07, HFREET ERT A
AG-SP-RI21-01-2012, # & il & % #| 77 3 B Ar ' %
£ A AG-A0-QC01-01-2012,
1.5 HirEAHE

ol i UK 4 JE BUHE AT R R SPSS 21.0 #EAL
HATHATF AT KA Daes T, A B R 2
H & 7 £ 498 ,P<0.05 h ZRARITEE L,

2 &% R
2.1 HAMB LS MEX R E 3Bk 48 E 6
N

BRI [ M e I K BRI R i 3 T OE
TR IRLL (P<0.01) ;35245245 4 JHJ5, 44 44
+RFE R 4 B & i s R RO 4 R A T
R, SRERIL] R 25 A G it 2# 78 L (P<0.01) , 4
VAT — i PR B b R AR B & M v i R K BRI K
F(F 1),

22 HAXMBAMSIMEKXKR miRNA RiXEH
=AU

KNG S B 7 25 S AL R e, M IH A 5
RERUL P 5 22 SRR 1) miRNA 3 29 4~ 3Rk
P 13 4~ (Ratio>2.0) , 35 N 16 1~ (Ratio<0.5; &
2); RIC A4 5 ARG b A &2 25 e Rk )
miRNA 3t 28 4~ %55 I 15 1~ (Ratio>2.0) , KiE T
75 13 > (Ratio<0.5; 3K 3) ; 4+ R 4GE A 2 S8R
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2H A 22 SRR B miRNA 3L 25 /> ik Fi# 4

1. HAX B LS MEX RE3) K4S E #2200 (mmHg)

/~(Ratio>2.0) , %35 N 21 1~ ( Ratio<0.5; % 4) .

Table 1. Effect of angelica on systolic blood pressure in SHR( mmHg)

Hif ] 1EH 6 2 FERIZH R R A YR 9+ HE A 20
22T 138.65+1.99 187.58+5.90" 186.85+4.45" 187.22+8.45" 185.49+7.24°
W1 A 140.38+4.01 193.52+9.35" 172.94+1.85" 181.86+7.90* 185.33+8.55"
252 2 J 140.65+3.54 198.54+4.06" 163.50+1.42" 172.08+2.20* 177.51+5.91*
252 3 Ji 140.53+2.86 200.62+2.66" 145.29+3.12* 168.74+2.15" 171.20+2.50"
e 4 140.13£3.33 198.51+3.22" 129.40+1.78" 154.67+8.55" 164.06+7.18"

a } P<0.01, 51E# XTI 4 ;b o P<0.01, SHIRIAL b4

% 2. HAHERFKIE miRNA

Table 2. Differential expression of miRNA on angelica group

4. HEA+FRLEFIHEZERRIE miRNA

Table 4. Differential expression of miRNA on angelica cap-

HFR W HAE FA i WA A
miR-3068 ¥ 3.4268 miR-328a A  0.4838
miR-362 F9 2.1368  miR-330  FiH  0.4567
miR-326 FiH 4.4115 miR-342 T 0.3849
miR-101b %  3.0411 miR-125a T 0.3513
let-7i FiH 2.0592  miR-127 T 0.1661
miR-19a FiE 25352 miR-138 T 0.277
miR-10la  FH  3.5109 miR-181c Fid  0.4951
miR-122 9 87.8397 miR-211 T  0.4334
miR-187 8 2.0357 miR-298 T4 0.3686
miR-200b R  2.2357 miR-487b FiH  0.432
miR-181a i  2.0829 miR-881 Fid 0.3681
miR-499 FiH 2.3822  miR-455 T 0.4722
miR-664 i 2931 miR-671 T  0.4617
miR-708 FIH  0.4126
miR-547 T 0.3894
miR-3473 T 0.3831

& 3. FHEL A HEERRKIX miRNA

Table 3. Differential expression of miRNA on captopril group

HFR GRE] HAE E2 i WA HE

miR-326 i 6.668  miR-99b T 0.4728
miR-350 i 2.28 miR-138  FiH  0.248

miR-101b  FJ4  3.3552  miR-150 FIH  0.4684
miR-10a A 2.0078 miR-193 T  0.4746
miR-21 i 2.1748  miR-211  FiE  0.3838
miR-26b FiE 2.1485 miR-298 T 0.316

miR-98 A 2.8538  miR-542 T 0.4966
miR-122 Fid 1054213 miR-487b TFH  0.4922
miR-194 i 2.0963 miR-425 T 0.3978
miR-450a  FJ4  2.1075 miR-671 ¥  0.3828
miR-451 iR 2437 miR-708 T 0.2185
miR-494 i 3.3366 miR-678 T4  0.3733
miR-505 iR 23663  miR-127  FiH  0.2355
miR-499 i 2.0595

miR-3068  L1H  4.4283

topril group

HFR bRt H A AR WA HfH
miR-326 b8 25543 miR-18lc R 0.3941
miR-122 FiE 26.8641 miR-192  TFiE  0.4427
miR-503 I 22242 miR-211 T 0.3923
miR-632 i 22419 miR-224  FiE 0.155
miR-487b T 0.4315
miR-872 T 0.4087
miR-881 T  0.1742
miR-671 T  0.3092
miR-708 T  0.3331
miR-92b T  0.2792
miR-547 T 0.3569
miR-1949 T  0.4603
let-7d T 0.2395
miR-140 T  0.2019
miR-148b T 0.2426
miR-338 T 0.492
miR-23b T 0.3273
miR-27b T 0.4178
miR-128 T 0.4177
miR-127  FiH  0.137
miR-138 T  0.3041

2.3 miR-122 MERERKEEESH

MHA R FE A A S IH + R FEE A4 miR-
122 #7222 5 %35 LR miRNA H 22 57 3R A5 8
R, ¥ miR-122 B2 KIE R H B A A ) 270 F Y 40
LR AT R R AK (gene ontology , GO) & 5434, 3
Hetq 54 4~ Cluster( £ 5) .
2.4 1HX miRNA $REFE BN L R

i F§ miRDB , miRWalk , PITA | Targetscan , PITA
ST P 35 %of 22 S A B Y miRNA FEJE PR 4T
T, e 2 D PN W3 Y 58 LEE R 45 F miR-122
FUIELA B A 45 SR Rl 45 5 BETE S miR-122 BF5E
R G ) S e R DR 8 T R TR T 1 A 1Y
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Sle7al 0 5E [A F o F00 i 3 4% 41 M o6 22 S5 R/ ik
miRNA & #EEL A Sle7al (5 6-8) .

x5 BAEYFEIENEEFEES £
Table 5. Categories of target genes with specific biologic-

al process

£ 8. HIF+FIE LR HEME X miRNA K HHBE F T F o
Table 8. MiRNA on angelica captopril group and predict-

ed websites

Yt A Cluster 2 H

ESROEHN AL REEE PN 9
SN T A
LSS RTEEPS
B IDRCIIEEPS
HiESHSA X
LS VAR (R EPS 11
SR K
LR PRV A G

ESE L) AR ESEEEPN
HE AR s

S ELLEERSPRIEEPS
SRR EPS

EER TIPS

[N

_— = W = WO

6. HAZAEX miRNA T H 505 F i 5 oy
Table 6. MiRNA on angelica group and predicted websites

PN o A sl b ¢E|
miR-122  miRDB .miRWalk ,PITA  Targetscan 4
miR-342 miRWalk \PITA Targetscan 3
miR-138 miRWalk PITA | Targetscan 3
miR-298 miRWalk PITA | Targetscan 3
miR-881 miRWalk PITA Targetscan 3
miR-125a PITA  Targetscan 2
miR-138 miRWalk .PITA 2
miR-708 miRWalk \PITA 2

x 7. FRETFIAE% miRNA R HHE FE Fw R ig
Table 7. MiRNA on captopril group and predicted websites

# P T o 3t P32t 5 H
miR-26b  miRDB .miRWalk ,PITA  Targetscan 4
miR-122  miRDB .miRWalk \PITA  Targetscan 4
miR-10a miRWalk PITA | Targetscan 3
miR-450a miRWalk PITA | Targetscan 3
miR-499 miRWalk PITA | Targetscan 3
miR-494 miRWalk .PITA 2
miR-138 miRanda ,miRWalk ,PITA  Targetscan 3
miR-193 miRWalk PITA | Targetscan 3
miR-298 miRWalk PITA | Targetscan 3
miR-542 miRWalk \PITA 2
miR-708 miRWalk .PITA 2

2R T P 31 o9 3t %
miR-122  miRDB miRWalk \PITA Targetscan 4
miR-138 miRWalk \PITA Targetscan 3
miR-181¢ miRWalk ,PITA | Targetscan 3
miR-224 miRWalk \PITA | Targetscan 3
miR-881 miRWalk PITA | Targetscan 3
miR-708 miRWalk \PITA 2
3o ®

R LA 2 N 5792 9 R U 9 e T 2 1)
oz PRI 22, S5 TRl PN %) s AL 3 BR AT T e 7 =
5, I 5 2 BH RBAP S AP L P ARG 0 o 808 45 XL
(R IR, L2 FET R i ) I HE R 2 BRI L Y
ONAERRINR 17 &P iR B2 H TR PR B A
TN N M e R () sh iy e iz
I FH T T e v e B oo I s 245 40 i 25 1) S Al
gt FRATLABE T 2 VAR 57 RR ML, b s
MEZSPRETT SR RS 5, DA ST L B rh 2524
VARTLAX A 2  veg ai e A B 24 205 PR 2 58 3 ™ A
S S5 SRR A X" Wi i
ERARME R TS H AR TE miRNA &R oA %
O R IR B R (S E =y b = (R
miRNA JA$55 5 5 1 & i L 0 I 58 4 38 Sy v it
FEEIRAHLE R R 2L T H M . A58 R A
Affymetrix miRNA 4.0 it F 2238 HARMEAT miRNA #ik
TR AT, B FT 4l S 2 R, 24 I 2] S R 4 L 3%
B2 FMRGAN miRNA 3t 29 A4 ik B 13 4>, %
KN 16 A RAGE A S i i 25 ik
IS miRNA 3t 28 A~ 3RiK B 15 4>, AT 13
A I+ R BRI 2 52 25 5358 1) miRNA 25
AR 4 A RIBT M 21 4, miR-122 253
AR 25 I 4 v oy 87.8397, 7 R G Al 41 v ohy
105.4213, 78 4 0 + < 4835 FJ 41 4 26.8641, miR-122
FEIX =1k B H 22 S aRA B s, AT
MAAE S ) R A R R AR R AR R, FRATTE
ELISHIERY miR-122 AL P LA T D AR A #r, PRIk
X miR-122 (R PR HEA T A4 W2 BRI GO & HE4)
Mr G5 R kB S BRI 2 G 3L SleTal , BF5T
K I miR-122 LR 1 BT mU I i B I R S AL
FEAENT, B miR-122 7K T3 v m 48 0 s B 1 he
RO IS (A XU, DRT IR e ARG 0 I 5
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H P S B 20 1 A 5 miR-122 A9 — M40
B LS &R iz R SE A Sle7al . ©A MR A
I,SLCT A7 2 /N EHE, PHES 2 3 R 732 1 ( cationic
amino acid transporter, CAT) F1 L % % FE 1R % iz 85 H
(L-type amino acid transporter, LAT) , 7E — %£ 4 Jifg
P, CAT FFal L 45 NO A BRSO Y LK 2R
MO 45 NO & e T 9 R 41 A
NO FEJEY) LK &R AR R a2 507 W
CAT ZJG5 WA B NO ZUIAHE, NO AW FI
RAP R 0 PN Bz )y il 2 L i e s il s g — A =
BIHNZE ,SleTal FE 3"UTR Y38 R 22 Z2 288 M5 ) oY 2
TIrRE , eI £ 5 0 TE A AR e, B N R
RERFEARAIRG 2 R A S, O HL RIS i e 1E % 194~
T L LK 22 R e 1 D e P AT A o il s g KU 25 42
w8 Sle7al K 5852051869 o7 Yk 25 BLpH T B
i) FA RN 3UTR, 1 E 2O 3L C B ) F
BRIEM 3UTR, i H B, 3R 1) T S5 L
AR ) P A 3K 3P UTR, FRAIG Sle7al SEPI7EE
KL, SleTal FEH 3UTR Thfigt: 2 SRR
AJHESE miR-122 52 AE M2 1Y ARAfF 5T, X
miRNA #E47 F0 , & 025 59 41 H miR-122 , miR-342
miR-138 . miR-298 , miR-881 . miR-125a , miR-138 , miR-
708 " EAT Sle7al FOILD  FRATTHEN 2405 W] REE A3
PEIXEE miRNA HAY Sle7al $EELP 45 LAS 2 BRI
Teiz [ NO ) FH B A 5% M PN Bz 1) e a2 11 52 M I 378
7, BT miRNA 5 H L R (] 52 22 %) 22 9 8 45 ¢
F,— 1 miRNA W] R 2L i — 3 ]
WATRESZ 2> miRNA P45 FATT H R — A L ]
Sle7al FEATI , ELAAJE 5 P 2% J2 miRNA ik 1
B5HIE, miRNA VE IS AR, 75 2 — 2 i 58 LAIE S 3R
[(LBE AU

[ &% 30Hk]
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