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(HWE] BH  RITIR T 23 (Sch B) RO b B sl (18 FK b7 B ) KB
O JULE R L L P OB Y R 0 SR BER AL . 3% 60 HLSD R BBl
ML R IE R 2 REALZE | BHPEXT B2 . Sch B & 41 FISch B il & 41

[FESES] RS41.7
[ZEktRERG] A

[DoT] (n=12). BRIEF 4L, HAH KRS £ BEIGE- 51655 (Ach-CaCl,)
LU0 LG osrm 085720 U O UL L TRA WS b WA A, RS 4 KPS, Rk 4 Ach-CaCLIR A
(] Hilh, PHPEXTHRZL . Sch BAKAN & ) & 41 K BR 430 LI LA S0 mg/kg . Sch
ARG R 7 T 35 g 40mg/kg. Sch 80mg/kgit B, 11K/d, #EZ:7d. RIKEHIKITHFAch-CaCl,

TRAWHE 2 AR B HUEL P 0 20 BRI 720 28 33 1l 534K (LVEE) |
(51 &3] Jo LA A R(LVES) | A0 % &P IR W P42 (LVEDD) . 260 35 I K 1)

MRSCEE, & A48, TR . kT 2 & X
AUy 5 B0 R BRC JIL R A A0 L T 3R 1Y
S S LRI [ ). MRRCE R 272458, 2022,

MN4E(LVESD). qRT-PCRAGIM T B Ji(Col T )FN L5 (Col M )mRNAAH
Nt Fe kK-, HEGL (L0 b 24U B2 754k, Masson e (646 .0 JULEF

47(11): 11011107 HEALARL, Western blotting iR f 2 11 INTB(p-Ake) . WEILINZL 2%
T 5 LR 1 (p-mTOR) 1B 1 2 U B 1S (p-S6K) H XY 3%

[ JEL A 20200529 K, BRCHERIGR SR, RN R, BIPEXIRAL, Sch B
i e MG ALK R B e LA A, R 1456 (P<0.05); M3 Sch B
] TGO, Sch BRI 41 BB WA R I AE 4G, FF2E 71450
(P<0.05). HAATLENERIARER, SEOMAICE, WAL, sch B

IR ¥ i 21 K BRLVEFFILVESBH {8 7415, LVEDDHILVESDH] W45k ; 45
Sch BRI EEZH LU4E, Sch Byl 4 K FRLVEFFMILVESH] i &, LVEDDFI
LVESD W 4 45 4 (P<0.05) . qRT-PCREGIM LSRR, SR i, FHME
AR . Sch BAKAIE &4 Col T ACol M mRNAFMIXT FikKEFEAL; 5
Sch B4 Feds, Sch BREIFIFE41Col 1 FICol T mRNAMINS 4 1k /K- [
f%(P<0.05) . HEY LSRR, 1EH 4RO UL HEF 3 5% . BU%,
ML AS IR, ATICK M B2 R RO WLAN B HE S 2560, 40 ] Bt
HEE, M) FKs BEAE X 4L K Sch BAG . R 7 2 R RO LA i 45
P31 00 B 2 3% . Massone M2 R, SRR b, BHMEXT R4 |
Sch BA A i ) 2 2 K B s A U ST B T 43 LU R AIG s 55 Sch BRI H 4
A, Sch By 77l 20 K B s L U DT B 0 LU AR (P<0.05) . Western
blotting il 45 e W w, SR e, PHEEXTREAL . Sch BARAIm 7l &4l
p-Akt. p-mTORMp-S6KHK AN ik HFEML; 5HSch BLAI R AL,
Sch B 4 4 p-Akt . p-mTORFMIp-S6KZE [ M Xt % iA 1 [ MK (P<0.05) .
258 Sch BRI B B Bt R 2F itk 220 B WLAR M 405 Fncs Th g
REERS, AT AE AL 8 i 1 Akt/mTOR/S6KAE 538 i & #EVEH
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[Abstract]

Objective To explore the effects of schisandrin B (Sch B) on myocardial remodeling and electrocardiogram

changes of atrial fibrillation rats. Methods A total of 60 SD rats were randomly divided into normal group, model group, positive
control group, low-dose group and high-dose group (12 rats each). Except normal group, rats in other groups were injected with
Ach-CaCl, mixed solution through tail vein to establish atrial fibrillation model. From the 4th day of modeling, 1h before Ach-
CaCl, mixture injection through tail vein injection, rats in positive control group, low-dose and high-dose Sch B group were given
intragastric administration of amiodarone 50 mg/kg, Sch 40 mg/kg and Sch 80 mg/kg, respectively, once a day for consecutive 7 days.
ECG of each group was recorded during the last caudal vein injection of Ach-CaCl, mixture. Echocardiography was used to measure
left ventricular ejection fraction (LVEF), left ventricular shortening fraction (LVES), left ventricular end-diastolic diameter (LVEDD)
and left ventricular end-systolic diameter (LVESD). The relative expression levels of collagen I (Col I ) and collagen Il (Col 1)
mRNA were detected by qRT-PCR, the pathological changes of atrial tissue were observed by HE staining, the myocardial fibrosis
was detected by Masson staining, and the relative expression levels of p-Akt, p-mTOR and p-S6K were detected by Western blotting.
The results of echocardiography showed that LVEF and LVFS were higher, while LVEDD and LVESD were shorter in
positive control group, low-dose and high-dose Sch B groups than in model group; Compared with the low-dose Sch B group, the
LVEF and LVFS increased significantly, and the LVEDD and LVESD shortened significantly in high-dose Sch B group (P<0.05). The

Results

results of QRT-PCR showed that the relative expression levels of Col | and Col Il mRNA were lower in positive control group, low-
dose and high-dose Sch B group than in model group; Compared with the low-dose Sch B group, the relative expression levels of
Col I and Col Il mRNA were decreased in high-dose Sch B group (P<0.05). The results of HE staining showed that the
cardiomyocytes in normal group were in order and dense, and the morphology of the cells was normal with no edema in the
interstitium. While those in model group were out of order, intercellular space widened and intercellular interstitium was with
edema. The injury of myocardial cells in positive control group, low-dose and high-dose Sch B group was significantly improved.
Masson staining showed that the percentage of collagen area in atrial tissue of rats decreased in positive control group, low-dose and
high-dose Sch B groups than that in model group; Compared with the low-dose Sch B group, the percentage of collagen area in atrial
tissue of rats decreased in high-dose Sch B group (P<0.05). Western blotting results showed that the relative protein expression levels
of p-Akt, p-mTOR and p-S6K were lower in positive control group, low-dose and high-dose Sch B groups than those in model group;
Compared with the low-dose Sch B group, the relative expression levels of p-Akt, p-mTOR and p-S6K proteins were decreased in
high-dose Sch B group (P<0.05). Conclusion Sch B can mitigate rats' atrial fibrillation, improve myocardial injury and cardiac
dysfunction, possibly by inhibiting the Akt/mTOR/S6K signaling pathway.
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1.2 i 51X Sch B(4lE>98%) I [ b 7 &3k
FAH, AchHICaCLIW H 2[5 Sigma-Aldrich A A,
HER ] & FlMassonif fll & 1 H g3 = RAYF
FARAR, 1R (collagen 1, Col 1 )FIII %Y
JiE )i (collagen NI, Col T)PCRA|HIE FH ) JH L
AR EARA R S bt B H B (protein
kinase B, Akt). p-Akt. WFLah¥) A% RLEN
(mammalian target of rapamycin, mTOR). p-mTOR,
¥ R 8 1 S6 3 i (ribosomal protein S6 kinase,
S6K) . p-S6KHMIGAPDHILIAN A EFECSTA R, H
TO L B A AR 2R B R AT R A ], kA
F1 & [ Bio-Rad /A il

1.3 PSR K60 R EBEHL MIE R 4, #
WUZ . BHEXSBRZL . Sch BRI 41 Sch Bl i
A, 12N, BRIEFASN, HA4a KRR # Ik
4 Ach-CaCLIR A 50 pg/100 g( 1% Ach 33 pg/ml+
CaCl, Smg/ml, ¥ FAFEERK, BACHLH)H L AF
BRI 1k d, HEgE10d; IE W 41K U Bk
TEO A5 A AR K . ISR 4 KT IR, XS
HRAZH . Sch BAFCR iy 1) 5k 20 K BRU7E 2 # Bk V2 5 Ach-
CaCLIREWAT L h, 7357 5 e S0 mg/kg . Sch
40mg/kg. Sch 80mg/kg, 1IK/d, #EZE7d; BIAIL]
FIIE H 2R B 1 A A R K

L4 DHEREI R H K Ach-CaCLIE &
WRINE, UL L S B I TS RO B, O L B
PLICR R BRI, DL B K p i A W AR &
Aebrils, DARIETH 2R Kep e th BRAVE AR IEARAS, il
SRAFIF A I [B] FTAFRFSL I [H]

1.5 HEAOSIERI S AR RO REFEIR O
EHE R SE UG . TR (0l 7 2238 8012 W {3UR T R
220 Z 3P 1M1 7348 (left ventricular ejection fraction,
LVEF) . 7.0 % 46 %8 53 50 (left ventricular fractional
shortening, LVFES). Z£.00 % &F i K 12 (left
ventricular end-systolic diameter, LVEDD), A.[»%
Wi AR HH N 4% (left ventricular end-diastolic diameter,
LVESD).

1.6 qRT-PCRAGI.CMLZHZH Col T FICol I mRNA
XS RIBKE ATIFMEE , FIBONE, P8 A
EROKIEVE T, H100 mgUh B4l 2L, 1 ml Trizolis
FIFEBCA L SRNA, FEIERNAWKE , KES ngil
RNAE TIEME.OE T, HIMASIY, 70 CH
ks minJi B T oK L A0, #HIIANTPs, M-MLV
J e Sl RN AT RG], fE42 C PCRAZ ild
ffr60minJi7, 95 CA IR, 3k13cDNA, LIcDNA
RN T L G FPCR . RV 45 95 CHIAR
PESmin; 95 CAEME30s, 60 CiRK10s, 72 CHEAH
15s, JtaoME3h. SLEFEE 3K, LIGAPDH NN
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ZW, SIYFEFI L, K2 Col T A
Col T mRNAFENF F kK

R1 qRT-qPCRT|¥F7
Tab.1 Primer sequence for qRT-PCR
S 51911751
1E X: $-CTCAGCTGTAGAGGCTCA-3'

cr JZ X: 5'-ATGCCTCTCAGCTTGTAC-3'
1E X: s TTGACGTACCGTAAGTTG-3'
Cotll JZ X : 5'-CGTTTGAACACTACCACG-3'
1E X: 3" TTCAGCGGATGTTGATGC-3'

GAPDH

2 X: §'-ATCGCAATGATGGAGTCC-3'

1.7 HEGAAILO LA SR B2 AR L BGR A0
A E T4%2 R EE, MK, Ak
R YA M, FATHEY M, SBiKEV G,
IRAKE YL TG 05 min, RGBT, Dresiye
WYL 3 min, WZEKIGVETE, HrERRE A,
T s TSI HARE .

1.8 Masson e kil LEF 4L HOA b5 D
fTMassonZe (. Bi/K ZFEMH, I AR Y43 min,
MRk 2 oAk, FRIE M £ e (0 s min, WEEHRRIE T
10min, AMEHEGRGI10min, MK, EH, HPER
WeE Ao T AR T WS B JTL A4t B ) B e S 39T
BUE O, KU R BEVLIEE S N ATE R W,
DRGNS B B IR £F 4, R I Pro plus #4455
ANALEY e DX AR S S TR A 43 (% ) =1 L X
TR/ LT T AR x 100% .

1.9 Western blotting*ﬁ‘]}ﬂﬂ)bﬂﬂ?ﬁgﬂ\':F'Akt/mTOR/
SOKAF 5 il P AH G AR AR IL  HL100 mgi 5 4
4, BRE . A1 B, AR A#30 min, 4 C
12 000r/min%tblomin(%lﬂ‘*ﬁélOcm); I 4E |
5, BCAEIE B VR, RS AR,
IIAS x EAEZE MR, 100 CEBAEN:, K20 plEH
FEA 1 TSDS-PAGEBEICHLTK, 120VHLIK1.5h, 0.3A
Wi 2h; TBSTUEAE, FREMI1h, A Ap-Akt,
Akt, p-mTOR, mTOR, p-S6K. S6KAHIGAPDHHLIA
(1:1000) T4 COKFH T % ; TBSTVERE, MAZ
Pr(1:5000)ZF EMFF 1h; TBSTEEML, ECLE(M, R
FiImageJ 8143 B 454 IR EEAE . H A& A X 2R 38
K= H I H 5l K EE B/ NS KA,

1.10  Geit2eab B SRJAISPSS 2103k F #7483
Bro THE TR DlwesRoR, 2410 GRS H R
R F 25001, #E—25 P LR FILSD- A 5 .
P<0.05 K22 R Giit i Lo

2 & S

2.1 AR RO H PR 4 U HEL PR ARG 45
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R, SHEAVH L, XA . Sch BAL
Frs 7 AR FRAFTS &L BT ZE K, FRSE Y 8] 46 58
(P<0.001); SPHMEXTIRL] 4, Sch BIEANE 7] &4
KEAFF K BT 460, FRE2at ] IE K (P<0.001) ;
5jSch BIEAIHH2H L4, Sch Bl 41 K FAFIA &
IFIARE LG, RFZE ] 47 %5 (P<0.001) (3%2)

2.2 HHKRBOIBEREPRAT LR O DI RER I 2

F2 B KEBAFTE K MBS ] L (s, Bts, n=12)
Tab.2 Comparison of AF induction time and duration among

rats in each groups (s, Xts, n=12)

21 51 AFif5 K [H] AFFFZERT ]
IEHEA - _
I 2 5.07 +1.20 8.67 £1.52
PR X 2 8.73 + 1.0s" 3.56+ 1.17"
Sch BfR ) & 20 6.46 + 1.40% 6.25 = 1.08®
Sch By il i 21 7.65 + 12200 473 £1.35000
F 19.843 35.036
P <0.001 <0.001

LT URBR DS AR DD SETA L, (1)
P<0.05; SPHMEXT AL, (2)P<0.05; 5Sch BIEFAEA L
#, (3)P<0.05

Rwor, HEHHAE, RAUHKRLVEF, LVFS
%1%, LVEDDHILVESD/ill(P<0.001); SAAIL L
B, PHMEXTREZE, Sch B, fmiifliE 41 K ELVEF .
LVESTt &, LVEDDHMILVESDF#IK(P<0.001); 5[H
PEXTREAH 38, Sch BAIK. Rl it 4 K R LVEF .
LVESF#AX, LVEDDMILVESD#4 il (P<0.001); 5
Sch B4l b4k, mifliE 4l KELVEF, LVFSH
5, LVEDDAFILVESD[#1K (P<0.001)(#3).

2.3 HHKEOHFHLFCol T FCol M mRNA
XK qRT-PCRIGINZE S Bon, SIEH
H HeEsE, BEAUZH Col T FCol T mRNAKH XS Fik K
VT (P<0.001) 5 SATRIAT LB, BHMEXT HRAL,
Sch Bk, 7l 41 Col T FlCol M mRNAANS FiAIK
F-REAR (P<0.001) 5 5 PHPEXT IE4L HL4L, Sch BAIX.
EFEH Col T F1Col M mRNAMH R FE IR AT+ =
(P<0.001); jSch BEFI 4 4, Sch Bl
Col T FCol M mRNAAXFFE kK[ (P<0.001)
(4).

2.4 SAHAAFKERHEYZL HEREASREIR,
TEH R B WA B HES B 55 . 3%, MBS
B BRI RO LA M HES ZE 6L, 200 it ] P 34

R3 ARG IIRERR bR L (s, n=12)

Tab.3 Comparison of cardiac function indexes of rats in each group (¥+s, n=12)

25 5 LVEF (%) LVFES(%) LVESD (mm) LVEED (mm)
EH A 70.03 + 4.21 48.13 + 524 3.49 £0.64 5.34 % 0.47
R ZH 49.59 + 3.44" 23.49 = 523 8.26 +0.77" 10.76 + 0.34"
B HE 4 65.40 = 5.06"% 43.51 = 4.30% 4.65 £0.520 6.15 +0.58®
Sch BAIKH 41 54.68 = 4280 29.64 + 4.85VP® 7.50 +0.90® 9.64 +0.37W)
Sch B #IHR2H 59.05 + 5,34V 37.45 + 4.340OO 6.42 +0.88N@O® 7.52 £0.520@O®
F 39.270 52.085 82.085 291.142
P <0.001 <0.001 <0.001 <0.001

LVEFE. 20 G40 LVES. 280 B0 40 LVEDD. 2O EEF kAR NAE s LVESD. AL E WA AN ; 5IEH 4 g,
(1)P<0.05; S FbEE, (2)P<0.05; SBHMEXTIRALHLEE, (3)P<0.05; 5Sch BAGHIHRALLEL, (4)P<0.05

K4 FSUKRED AL Col T FMCol M mRNAFHXTFIAIK
- H R (7, n=12)
Tab.4 Comparison of the relative expression levels of Col I and

Col I mRNA in atrial tissue of rats in each group (s, n=12)

20 51| Col | Col Ill
4 0.22 +0.09 0.14 £ 0.08
A 0.85+0.10" 0.76 £ 0.13%

P 6 HE 2 0.32 +0.08® 0.28 +0.120®
Sch B 41 0.65 % 0.120@® 0.55 +0.110P)
SchBE AL 048201100 04340.130PO®
F 75.329 51.697

P <0.001 <0.001

Col T. IR, Col M. MAALE; HIEWAILE, (1)
P<0.05; SHEILILEL, (2)P<0.05; FHAMEXT MU E, (3)
P<0.05; 5Sch BG4 L3, (4)P<0.05

Be, ZMLE K BHPEXTBRLL . Sch B A 7
e 20 R B0 UL B 40 10 I 0 22 i (181 1) .

2.5 4K ECL LA 25 s AU E A HE AR
Massonﬁé@?ﬁ%ﬁiﬁ, *ﬁﬂéﬁﬁ%ﬁ*ﬂjﬁ?lﬁ
0. PHPEXTIRY] . Sch BARAI Il B4, &=
ras R Wos . BIRLZR B0 LT U R T AR A 43
. (3.85% +0.12%) = T IEH 41(1.02% + 0.14%) .
FHPE X BB ZH (1.59% + 0.10%) . Sch BE#H &4
(2.90% + 0.15%) FISch B 41 (2.06% + 0.17%),
2 S WAH G L (P<0.001); 5 B X HREZH e
A, Sch BAR A Ry 7] 8 41 KBRS Dt i AR 43 b P e 7
1 (P<0.001); 5Sch B AL LLHL, Sch Bl
2H R RIS S T R ET 40 e B B REAIG (P<0.001) (112)
2.6 ARSI Akt/mTOR/S6KAF 5
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BEAH G B KT LS Western blotting# 45 {K(P<0.001); SFHMEXS AL EL#E, Sch BAG AN 7
FEoR, SEWFALK, B4 p-Akt, p-mTOR  fE4lp-Akt, p-mTORFIp-S6KH 141 X % ik 7K F- W
Flp-S6 KA [ AHXF R Ik 7K VW i 7t (P<0.001) 5 5 (P<0.001) 5 5 Sch BRI S AL ILEL, Sch B
SRR A, PHPEXHRZL . Sch BARAI & M4l FlEdlp-Akt. p-mTORFIp-SE6KA [ AHXT ik /KT
p-Akt. p-mTORFp- %KEE*HXH% i<7kﬂ?ﬁﬂiﬁl¢‘ ED%EWEE(RO 001)([5]3)

1 Athﬁ u)%éﬂ HEZL (124521 ( 200)
Fig.1 HE staining results of AF rats in each group ( x 200)
AIEHH; BRBIZ ; C MR IR ; D. Sch BG4 s E. Sch Bl it 20

l§|2 %Qﬂjifﬂ L))%QE {Masson¥j¥ ‘@, %(XZOO)

Fig.2 Masson staining of rat atrial tissue in each group ( x 200)
AIEF; BRI COBHMERIRAL; D. Sch BG4 E. Sch B il it 4
P-AKE S S . S —

Akt M- T s . —
p-mTOR s SN W A —
mTOR M S S — —
p-SEK s GHEEED e SN a—
o I & ¥

1.4 miEH A
miE A
1.2} CiEReopiiEaey
mSch B 41
o mSch B Al
i (1)
NEE 3 0
& 0.8k (3) (3)
- 8 8 2
= 0.6l ) 3 2)(1)
e (#) %) (3)§§
" (1) (1)
“r B 5) 2)
0.2}
’ p-Akt Akt p-mTOR mTOR p-S6k Sek

B3  Western blotting: Il K Fl.Cr 7 ZH 2 Akt/mTOR/ S6 K5 53 e AH G 2 1 ik
Fig.3 Expression of signaling pathway related proteins in atrial tissue of rats in each group (Western blotting)
Akt. 1A ; p-Ake. BRI (AR ; mTOR. WiFL3I M iNERKALEN; p-mTORMRRILMFL S IR ILEN; S6K. &
WHAE 1S6I T ; p-S6K. BEFRALAZHAE S6iiE; HIEW A e, (1)P<0.05; SEIRILILLES, (2)P<0.05; SFHMERTIEALE:, (3)
P<0.05; 5Sch BAIGHI &2 L3, (4)P<0.05
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EPOLERFEHYRITIRIT, HAYRR RN Z
W, R ULHTAFHT 2500 K 38 16 JE I

A 5% 38 1 B2 # KR S Ach-CaClLE# 37 AF K
B . Ach FlCa™ S0 i oL L L P Y B TR 25
Achili it 5.0 G UG AEM2 I 32 IRk 45 4, ITE K3l
i, FRERSML, O E s b, S2
ARCRRI GRS, TR L AF. 0 b il Ca™ B
SIERATHE AR, O3S H T S B i
Ca™ A far BG N, o0 o W) 3 2o 45 P 300 2K 35 B T )8 44t e
JIE b L 70 3 G i 1 B AR AILED R Es p [) E g
BREGRTE T, M4 5 SE R A B A2, AVl 40 it
PN Ca> AT, [ S B A0 I R AN 17 300 4 %
M0 T AF 4 5 JE R T FR 2 v AHE ST 45
FEoR, BRIV K FRAFA & B R 4508 . F5 e E
FEK:, T Sch B W AT K FAFE & i ] ZE K
Froent 40 . 51 KAFR S — RN EROLHE
¥, T IUER 4402 0 B S Y A, 0 WL 43
B, REREE A REV R4, DERIRE
(O WILAR AR, 40 A7 s Dt B AR 0 LA i) 7
WA B, E TR R g, S
G NG . BEAL, AT 2 A0 RO A2 B i)
FETE R, AT S 40 A 2 398 A ] i LR [ )
HITIR s K i, Bk, W0 LER 2k 2
iR A7 ARM B IR, Xiao % I ST K,
miR-4443 1] 38 i W FE LA K T8, (TGE-B,) /a-F
15 WS (- SMA)F 538 B9800 WU T 4 4
%) 15 B AR D B, DT A O LA 473

2D U SE R AR, P ARIR 7 I
BIEDFEIRERN, BIKARS SR, WRENIATT
O WURE BT 7 5208 S A0 E i e ms U Sch BEEHL A
AR 2ZERHEY) IR T BRI, A &M, Sch
BEAT Z AP 25 B2 6 M, R R [ mEA ] 2 A
(R 2t O LB A7, 00 ) 5 A0 6 %) 5 4 R S S i
Aps] SR ESE B, Sch B AL i 1 0 22 2 5 R
U 2R PG (MAPK) {5 5 3 5 2l 38 1 28 350
o5 FELEC LA AL T A2 451 (HSch BT AE
W AR R B O WLEF dE (LR . 2 O T BE 1 757
PE— . AP A, SRR S, Sch B
%, EFHEA KB NIEF LR RS . Col 1 FiCol T
mRNAR K AKF B B AL, O UIREHE AR LVEE A
LVESH] 545, LVEDDMILVESD B i /i,  Ho%

FERG A 45 RN, Sch B, i s AL R B L
LA TIER, HEFVEREST, 4R B ik
Jifr, AT AR PEANIZE , /R Sch BU IR L AF
KECDWLEF il [R] A28 fife L JULA6E 495 0 T RE s
5.

Akt/mTOR/S6KA 518 X 4 34 5 . 431k Fn
T HAEEIHYER . AktE—Fh 20 E R E A
W, B 75 % Thr308 M 22 2 2 Serd 73 Wi N W R
AT A5, AT 3 Sl A R s AR A ML Y 4 Y
ZRE AR IEMY ARG IS T R RS
S mTORTE L L P95 T R FEVEH . mTORFE A= 3
RAETHAET ML, BOSEHR S MR
iF53FS6K, 1M S6KEIZMEAR40s/ NI KES 625 1 ,
it BRIk S6 2K 1 E 15 5-TOP mRNABHIF, 7EAr A
TR R B 1 B R 2 K PR 73 5 e B ) BB S U Bt
&S -TOP, I, S6KAE B ICI: A Y14 il
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