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[Abstract] Objective To report the characteristics of cardiac involvement in a group of patients
with mitochondrial encephalomyopathy with lactic academia and stroke-like episodes (MELAS). Methods
A total of 113 patients with MELAS who were admitted to Peking University First Hospital from January
2010 to December 2019 were included. The type and severity of heart disease were judged by
electrocardiogram (ECG) and echocardiography. Cardiac dysfunction and systolic function were assessed by
New York Heart Association (NYHA) classification and left ventricular ejection fraction (LVEF). Results
All 113 patients were from 112 families, and the main genotype was m. 3243 A > G (81.42%, 92/113).
ECG was performed in 113 cases, among which 14 (12.38%) had abnormal cardiac conduction, including 10
(8.85%) with pre-excitation syndrome, 3 (2.65%) with complete or incomplete right bundle branch block,
and one (0.88%) with [ ° atrioventricular block. Echocardiography was performed in 70 cases, among
which 18 (25.71%) had myocardial lesions, including 13 (18.57%) with myocardial damage and 5 (7.14%)
with pulmonary hypertension (PH). Only one case had NYHA Il with decreased left ventricular systolic
function. In 32 patients with cardiac disease, only one patient presented cardiac symptoms in the 7th year

of the course of disease. Conclusions MELAS patients may have various manifestations of cardiac
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involvement, including cardiomyopathy, heart failure, arrhythmia, and so on. Attention should be paid to

cardiac-related examinations.
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Table 1. Clinical data of 18 patients with MELAS complicated with cardiomyopathy

pe o G RE g (U g o ——— I

8 DA (NYHA 404, LVEF) D% R

1 B 4 1.50 — 12.45 S m.3243A> G 1 %%,64% PH(PASP 49.40 mm Hg)
2 B 20 2.70 — 17.15 H# m.3243A> G 1 4,69% LVH(LVMI 116.82 g/m?)
3 B 7 1.00 — 12.10 W A m.3243A>G 1 4,62% LVH(LVPW 8.00 mm)
4 Tk 5 1.00 — 14.00 S m.3243A>G 1 9%,72% LVH(LVPW 7.20 mm)
5 B# 38 2000 — 21.80 Wr 3T R ENN I %,70% LVH(LVMI 128.18 g/m?)
6 B 21 18.00  REEHE RN 1534 AFIIIRERGE  m3243A>G I %,62% LVH(LVMI 123.62 g/m?)
7 B 9 1.00 BER BB R 13.15 DS m.3243A>G 1 4,75% LVH(LVPW 8.00 mm)
8 W 27 1150 B R M R 23.66 kAR m.3243A>G 1 4,59% LVH(LVMI 225.38 g/m?)
9 B 16 2.50 — 12.60 WE m.3243A>G 1 %%,65% LVH(LVMI 164.64 g/m?)
0 “# 23 3.00 — 18.22 H# m.3243A> G 1 %%,70% LVH(LVMI 121.48 g/m?)
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13 B4 23 5.00 = 17.30 WA AR m.3243A>G 1 4%,55% LVH(LVMI 130.40 g/m?)
14 B 25 10.00 B SE 4 PR A 19.36 & m.3243A> G 1 %%,58% LVH(LVMI 118.36 g/m?)
15 Bt 34 1400 BHOEROUKEERE 1557 apa(d m.3243A>G 10 %,25% DCM(LVED 55.00 mm)
16 &t 40 1.00 — 17.29 LIRSS m.3243A>G I %,60% PH(PASP 37.24 mm Hg)
17 &t 67 0.50 = = Bl G m.3243A>G 1 %,72% PH(PASP 35.00 mm Hg)
18 B 24 2.00 — = Wik 1k m.3243A>G 1 %,65% PH(PASP 52.10 mm Hg)

—, not obtain, K31, BMI, body mass index, K HEAE % ; NYHA , New York Heart Association, 41 2.0 Il P23 ; LVEF, left ventricular ejection
fraction, /2 0> & 5 1ML 43 %4 ; PH, pulmonary hypertension, ffifi 1 Ik & & ; PASP, pulmonary artery systolic pressure, fifi 3l Jk W 45 1 s LVH, left
ventricular hypertrophy , 220> Z AL J& s LVMI, left ventricular mass index, 70> % 5 i 38 %0 ; LVPW , left ventricular posterior wall , 22 0> % J5 BEJ5
J¥,DCM, dilated cardiomyopathy, P 3K AL LS s LVED , left ventricular enddiastolic diameter, 220> %5 47 9K K 12
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Table 2. Comparison of clinical data between cardiac
group and non-cardiac group

jl:LH[UL’”?H fLE[U“"’ﬂi Qf;ﬁ_mﬁ P{E

WE IR R

(n=81) n=32)
R BI(%) ] 5753 0.016
F 1k 38(46.91)  23(71.88)
Ltk 43(53.09) 9(28.13)
ERIM(P,, P, , % ] 15.00 18.00 0.053 0958

(9.00,32.00) (13.50,24.50)
BMI(x « 5, kg/m?) 1742+3.16  16.84+3.96  -0.789  0.432

FERE[M(P,,, Pyy) 4] 3.75 4.00 0.120  0.752
(1.58, 7.58) ( 2.01, 7.75)

R ] (%) ] 14(17.28) 7(21.88) 0.320  0.572
i & AE (%) ] 73(90.12)  26(81.25) 0.947 0331
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HEPRI AL (%) ] 0.565  0.572

m.3243A> G 67(82.72)  25(78.13)

FEm.3243A>6 14(17.28) 7(21.88)

*adjusted x* value, 5 1F x*ff . Two-independent-sample ¢ test for
comparison of BMI, Mann- Whitney U test for comparison of age
and duration, and X’ test for comparison of others, BMI ) LG B AT
ST REAS Y o A 56 A i AR R Y L 84T Mann-Whitney UK 55,
HAHEAR B LU EAT X2 K256 . BMI, body mass index, A& T 48 %t

Fe 02 B R BB 3 G R IR S R R 1~ 20 4F
L R 5 B0 LR JEE A AR AL o LS 1 B
S, 90% E‘Jﬁiﬁﬂmﬁ?%*ﬂd& ATP fy 7= A
F T 22 Lk T Al R, AE fR QI8 1 T B A ﬁ
;LMT%A%%M# L5 0 LA JEE T R 20 B A2
1 AR R, S5 AT AR R O T RE SR
I PR 7301 2 304 00 HE T 5K ) BB B AIK L =5 BE R
22 B0 IR 2 0 35 5 I R I L
T3 aE U o 6 B AR Ay ) T AR AL L0 LA ZEHE K
62 U T T UKL R S SR R A B i
FEEY ;35 55 L 0 00 T ] DL 3G 2B (9 4ohi AR 45 44
SRR K e R A I HE 3 S AR

AW SEA S B B R 0 Bl B il 3 kR 2

JETHE, BEAE A MELAS (3% 3 % i 31 ik = i 4
FARGE 7, Sproule & PUHEN | K K R & R W fiE
J& MELAS 8 % & A= fiti 2l ok = F i 265 o R R VR 1
F [ g R AR B LA . LK AR A W — A LA
(NO) W JiE Wy (I Ak, J5 35 02 — b A 2800 Jd ol 58 97 5k
AR LA ZRA T P F -1 %3k Ll —
S IR T A il B ik E e 1 & AR AL R
BAER Y, X T MELAS (3%, — &b A= 2 1
B P IR R SRR A IS, MELAS &
P U 0 O S LA R T i A R R R R E AR
KA E] 5T R R LK 222 AR ml sk 20 i A v B 2 AR R
R E R Y %ﬁﬁMELAsﬁﬁﬁﬂﬂiﬁJ%%E
(R D) & ML v A B B A7 T i — D AR

mﬁﬁﬁﬁ14fﬁJ%%/uEﬁl’§I%mqu1§§r%%

WL ALHE U ER B AR R SR S B R B & AR
|3ﬂ{?ﬁ' , 5 SCHR R A — 2 . Sproule ZF iR 45
MELAS f8 35 ]t 3000 JIE A% 5 B RO 2K 8, 1
A 45 B % A% T B IR R R -0 42 AR - FF (WPW ) 25
RN = e AR Ok e g ¢ N RN 8 & RINeZ) U}
D PR TR s O B ad | Dy R S 5
a5 12 WPW ZEA A5 MELAS £ % 1.0 JIE 52 241
K, Gollob 4§ PO 7E Y 0 K MRS AL M WPW 255
T 2 & I PRKAG2 3 R A8 5 32 35 TH) 4 50 5 1R
J T 5 Ak B T, AR S T 5 S0 i X Y R e
4 7 R I S, MELAS f 35 I & WPW 28 & 1iE 1)
B 5 0 28 oL, 55 2 kL K Bk Bl 30RE 1 FE B8 A
Ko ARWEFE MELAS B # AR R0 A 8 (PO
IPUBUINS X cRINE B AN LT SBT3 I X RIS 7N
FF ) kAR T R R (16.81% XF 2.40%) “V5 1t
A AR 300 B E R S QT [H] W E 4K, 7E MELAS
BAE RN,

AHIF ST 29 78.13% (25/32) 14 JIE G 745 20 H8 5 3k
K7 m.3243A > G R7AE , %A & mtDNA i L
A BOR PE 27, HAFTE 1% 58 78 19 S8 350 L A8 & A=
REGHED  INA HAt miDNA 28 728 5 10 JBE 000 LS B4
s AL L AH G 0 FEARBIESE b, 0 IR AR 5 TR0
I 975 722 £ 5 D TR A R0, 4 DA m.3243A > G RAE Ny
F L, MELAS B35 & A 0 B 25 50 LA i
%%*iﬁiﬁtlae/i{;\ﬁii%‘u&i LAy 46 4 3 N 52
W) 4 G R 1 R i — B WE oY o AR WE ST Kk B0 IR
%‘Eéﬁ%ﬁtb%n?%‘uﬂ}ifﬁﬁ“éﬂ $27R 5 1 MELAS
R T R AR O WU AR 9 R e AR B B A 1
E VRS



o [ B 2 2 R 2022 4F 5 1 45 22 45 5 1)

AT 5 0 W95 A8 4 AN 14910 T AR 56 7 4F B0
JIESE AR o Brambilla 55 V' % B, Hy B4R 1405 S L E
ARG 3045 J5 H B0 IR AR, e 20 R 9 o0 JUE 5 A2 75
KR ML, m.3243A > G 5738 55 2 4l 28 k1A L
I BB AT R 0 IR AR 3R B Dy A 0 S I VR
P50 WG R Ry B 0 B ok A0 LS 1) 40
IE MRI 2 3 B8 by 48 38 34 58, $2 78 0 LT 4k 4L, &
O WE MR RT B L 8 Ay i 0 o 955 28 24 70
JEBO L PR R DRSS BRI R L E RS
Z R B T2 W, A 0 B DL I AR R TR
SEAR 0 3 Y Fassone 25 P38 Y, 2/3 Db Y £ R
A0 WL RL BRI 3 B o 11 R R AT A RE 32, 24
LR AR WL S ME — 1l PR 3R B0, 51092 W 4K R
DR TR AT L NG o R 2 | B SR il

ZE LTk , MELAS (835 7T £ & 4% Bl 28 A0 9
AR AL ARG LR AR 0 ) I O R R AR R
WOXF LR Ao S8 R AT O F T R R 0 B B A A
2, VR R B m e B, BB TT .

Flamz

& £ X W

[1] Schapira AH. Mitochondrial disease[J]. Lancet, 2006, 368:70-
82.

[2] Duran J, Martinez A, Adler E. Cardiovascular manifestations of
mitochondrial disease[ J]. Biology (Basel), 2019, 8:34.

[3] EI - Hattab AW, Adesina AM, Jones J, Scaglia F. MELAS
syndrome: clinical manifestations, pathogenesis, and treatment
options[ﬂ. Mol Genet Metab, 2015, 116:4-12.

[4] Messinis DE, Melas IN, Hur J, Varshney N, Alexopoulos LG,
Bai JPF. Translational systems pharmacology - based predictive

cardiomyopathy [J]. CPT
Pharmacometrics Syst Pharmacol, 2018, 7:166-174.

[5] Finsterer J, Zarrouk - Mahjoub S. Arrhythmias
syndrome[ J]. Mol Genet Metab Rep, 2016, 7:54.

[6] Sproule DM, Kaufmann P, Engelstad K, Starc TJ, Hordof AJ,
De Vivo DC. Wolff-Parkinson-White syndrome in patients with
MELAS[J]. Arch Neurol, 2007, 64:1625-1627.

[7] Chen JG, Wu M, Zhang X. Mitochondrial encephalomyopathy

with lactic acidosis and stroke - like attack syndrome with

assessment of drug - induced

in MELAS

arrhythmia: a case report[J]. Zhongguo Xiao Er Ji Jiu Yi Xue,
2016, 23:213-216.[ PR [, 505, 5K . SR A ik UL 7L R
2 v # BASTRE R AR SR BRI R DR B[] RN L
LR BE, 2016, 23:213-216.]

[8] Xie HL, Zhang LL, Yu XE, Sha CP, Shi YG, Chen L, Song B,
Zhang J.

mitochondrial encephalomyopathy with hyperlactic acidemia and

Clinicopathological — analysis of 5 cases of
stroke-like attack syndrome with preexcitation syndrome[J]. Lin
Chuang Yu Shi Yan Bing Li Xue Za Zhi, 2019, 35:1099-1101.
[ bk, skstse, mgt B, W Ik, £, BRbk, RHE, ik
A PRI LR A E ) SORL VR Bl WU R 05 LR ML AE 02 T R R
PR 25 A ik 5 Bl PR B2 B [0]. W PR 55 552 36 B2 2% A5
2019, 35:1099-1101.]

[9] Rare Diseases Branch

of Beijing Medical Association;

[10]

[16]

[21]

Chin J Contemp Neurol Neurosurg, May 2022, Vol. 22, No. 5 . 427
Neuromuscular  Group, Neurology Branch, Beijing Medical
Association; Chinese Cooperative Group on Mitochondrial

Diseases. Chinese expert consensus on diagnosis and treatment
of mitochondrial encephalomyopathy with lactic acidosis and
stroke-like episodes[J]. Zhonghua Shen Jing Ke Za Zhi, 2020,
53:171-178. [ AL st EEF S U 4y 2, AL B S a R
SR 2R LD A 2 b T 2ROk A PR A v R R A i AL
i P e FLIR INLAE AAS vh BE AR 2 TR & IR ). th et 4
Fhoeik, 2020, 53:171-178.]

Brambilla A, Favilli S, Olivotto I, Calabri GB, Porcedda G, De
Simone L, Procopio E, Pasquini E, Donati MA. Clinical profile
and outcome of cardiac involvement in MELAS syndrome (1.
Int J Cardiol, 2019, 276:14-19.

Lang RM, Badano LP, Mor- Avi V, Afilalo J, Armstrong A,
Ernande L, Flachskampf FA, Foster E, Goldstein SA,
Kuznetsova T, Lancellotti P, Muraru D, Picard MH, Rietzschel

ER, Rudski L, Spencer KT, Tsang W, Voigt JU.
Recommendations for cardiac chamber quantification by
echocardiography in adults: an update from the American

Society of Echocardiography and the European Association of
Cardiovascular Imaging[J]. J Am Soc Echocardiogr, 2015, 28:1-
39.el4.

Woroniecki RP, Kahnauth A, Panesar LE, Supe-Markovina K.
Left ventricular hypertrophy in pediatric hypertension: a mini
review[ J]. Front Pediatr, 2017, 5:101.

Marin - Garcia J, Goldenthal MJ. Mitochondrial DNA defects in
cardiomyopathy[ J ]. Cardiovasc Pathol, 1998, 7:205-213.

Tsang SH, Aycinena ARP, Sharma T. Mitochondrial disorder:
Kearns-Sayre syndrome[J]. Adv Exp Med Biol, 2018, 1085:161-
162.

Lev D, Nissenkorn A, Leshinsky-Silver E, Sadeh M, Zeharia A,
Garty BZ, Blieden L, Barash V, Lerman - Sagie T. Clinical
presentations of mitochondrial cardiomyopathies [J]. Pediatr
Cardiol, 2004, 25:443-450.

Majamaa - Voltti K, Peuhkurinen K, Kortelainen ML, Hassinen
IE, Majamaa K. Cardiac patients  with
mitochondrial DNA mutation 3243A > G [J]. BMC Cardiovasc
Disord, 2002, 2:12.

Stalder N, Yarol N, Tozzi P, Rotman S, Morris M, Fellmann F,
Schwitter J, Hullin R. Mitochondrial A3243G mutation with
Circ Heart

abnormalities in

manifestation of acute dilated cardiomyopathy [J].
Fail, 2012, 5:e1-3.

Okajima Y, Tanabe Y, Takayanagi M, Aotsuka H. A follow up
study of myocardial involvement in patients with mitochondrial
encephalomyopathy, lactic acidosis, and stroke - like episodes
(MELAS)[J]. Heart, 1998, 80:292-295.

Vydt TC, de Coo RF, Soliman OI, Ten Cate FJ, van Geuns RJ,
Vletter WB, Schoonderwoerd K, van den Bosch BJ, Smeets HJ,
Geleijnse ML. Cardiac involvement in adults with m.3243A > G
MELAS gene mutation[ J]. Am J Cardiol, 2007, 99:264-269.
Holmgren D, Wahlander H, Eriksson BO, Oldfors A, Holme E,
Tulinius M. Cardiomyopathy in children with mitochondrial
disease; clinical course and cardiological findings[]}. Eur Heart
J, 2003, 24:280-288.

Malfatti E, Laforét P, Jardel C, Stojkovic T, Behin A, Eymard
B, Lombeés A, Benmalek A, Bécane HM, Berber N, Meune C,
Duboc D, Wahbi K. High risk of severe cardiac adverse events
in patients with mitochondrial m. 3243A > G mutation [J].
Neurology, 2013, 80:100-105.

Bohles H, Sewell AC. Metabolic cardiomyopathy [M]. Stuttgart:
Medpharm Scientific Publishers, 2004: 67-84.

Sproule DM, Dyme J, Coku J, de Vinck D, Rosenzweig E,
Chung WK, De Vivo DC. Pulmonary artery hypertension in a



[24]

428

e B 285 2 7 2022 4F 5 T 45 22 4545 5 1Y)

Chin J Contemp Neurol Neurosurg, May 2022, Vol. 22, No. 5

child with MELAS due to a point mutation of the mitochondrial
tRNA® gene (m.3243A > G)[JJ J Inherit Metab Dis, 2008, 31
Suppl 3:497-503.

El - Hattab AW, Hsu JW, Emrick LT, Wong LJ, Craigen W],
Jahoor F, Scaglia F. Restoration of impaired nitric oxide

production in MELAS syndrome with citrulline and arginine

[31]

[32]

Finsterer J, Zarrouk - Mahjoub S. The heart in m.3243A > G
carriers[ J]. Herz, 2020, 45:356-361.

Wortmann SB, Rodenburg RJ, Backx AP, Schmitt E, Smeitink
JA, Morava E. Early cardiac involvement in children carrying
the A3243G mtDNA mutation[J]. Acta Paediatr, 2007, 96:450-
451.

supp]ementation[ﬂ. Mol Genet Metab, 2012, 105:607-614. [33] Santorelli FM, Tessa A, D’amati G, Casali C. The emerging
[25] El-Hattab AW, Emrick LT, Craigen W], Scaglia F. Citrulline concept of mitochondrial cardiomyopathies [J]. Am Heart J,

and arginine utility in treating nitric oxide deficiency in 2001, 141:E1.

mitochondrial disorders[J]. Mol Genet Metab, 2012, 107:247 - [34] Mao CG, Nie NN, Guo XQ, Xu M, Yang YL, Li ZP.

252. Mitochondrial ~diseases with the main manifestations of

El-Hattab AW, Emrick LT, Chanprasert S, Craigen W], Scaglia
F. Mitochondria: role of citrulline and arginine supplementation
in MELAS syndr(yme[]l Int J Biochem Cell Biol, 2014, 48:85-
91.

Koga Y, Akita Y, Nishioka J, Yatsuga S, Povalko N, Tanabe Y,

Fujimoto S, Matsuishi T. L-arginine improves the symptoms of

strokelike episodes in MELAS[J]. Neurology, 2005, 64:710-712.
Koga Y, Akita Y, Nishioka J, Yatsuga S, Povalko N, Katayama
K, Matsuishi T. MELAS therapy [J1.
Mitochondrion, 2007, 7:133-139.

Thomas T, Craigen WJ, Moore R, Czosek R, Jefferies JL.
Arrhythmia as a cardiac manifestation in MELAS syndrome[ﬂ.
Mol Genet Metab Rep, 2015, 4:9-10.

Gollob MH, Green MS, Tang AS, Gollob T, Karibe A, Ali
Hassan AS, Ahmad F, Lozado R, Shah G, Fananapazir L,
Bachinski LL, Roberts R. lIdentification of a gene responsible
for familial Wolff-Parkinson-White syndrome[]] N Engl J Med,
2001, 344:1823-1831.

and L - arginine

cardiomyopathy and respiratory muscle damage [J]. Zhonghua
Shi Yong Er Ke Lin Chuang Za Zhi, 2016, 31:613-615.[ & &
M, SR, S8 24TE, IRE R, 2 AL LG DL AT
JLs2 820 32 2 R U SOk A [T]. v AR S LRI R 2% A8,
2016, 31:613-615.]
Limongelli G, Tome - Esteban M, Dejthevaporn C, Rahman S,
Hanna MG, Elliott PM. Prevalence and natural history of heart
disease in adults with primary mitochondrial respiratory chain
disease[ J]. Eur J Heart Fail, 2010, 12:114-121.
Dominic EA, Ramezani A, Anker SD, Verma M, Mehta N, Rao
M. Mitochondrial cytopathies and cardiovascular disease [J].
Heart, 2014, 100:611-618.
Fassone E, Taanman JW, Hargreaves IP, Sebire NJ, Cleary MA,
Burch M, Rahman S. Mutations in the mitochondrial complex
I assembly factor NDUFAF1 cause fatal infantile hypertrophic
cardiomyopathy[ﬂ. J Med Genet, 2011, 48:691-697.

(ki H 11 :2022-05-07)

(RICHiH:=E)

SEE R T RETECR

(FERRHBERBREIREDX TREEEER KBIAER,
EGMBERMBERBHER

Qo T AR A 22 2% ) 4 T 00 DR i i A A 28 44 O B R) B I A 4 0 285 i R B4 5 Y LR SR AT

LYEEES EENES 5 CH LB LA F5 A 01, REX 4 SCN 457, 1 A AR 1 2 45 345 109 18 e o IR AT R0, 02
WICHIBEE ERATITHE R o MEH B2 0T BEHE S N8 X8 SO STk A/ NHET o HE IV 77 3507 82 | A 2 1l 5 72 R g
FHETE M, XS 5 E AL BT B B AE R R BE S AR AW BHE /N HEAT — R B WA B AR o SRSB4 1
B AU % SCH) BTG TEN(EH ) o MEE T INEEE AL AN E IFAUENE o X b B T AF sl 42 B9k 41
BHE TR SR BOB (B8 R e AR A R N R (R B A L 44 B N5 A R ) B M R 8 A T SR i e T 7 TRl
IO 1 B G R 2 4% S H Email Mk o

2. MR EIR iR R A MF Y NIAR 51 3 ~ 5 A G HEIR] o DG B IR IR Sk gt TR 36 [ [ N7 R 4 P UR A 4R Y BROBT B Index
Medicus "7 BE 27 800 2 (MeSH) N T 9 3] o 5 4557 WU MeSH F i J2 AR L 1) 3m] , T AR 41 440 bR 465 4 2R 0 MRUdme i 4 1) b o7 32 3803
WL FT R ST AR B R RS TR S o OGS Y 45 5 R VAR MeSH I8 IR 4R

3B IUHE S RSO By BRSNSy [ 5K i A R A Rk 4 00 H BlR TOG I E L BN T SCUTUAE R O, IR AE IR 45 S
DAL I 25, 0 g T oooxx (T H Gt o o xxxx) 7o R I H 44 BRI IR E A OCRRTTRUE I IER AR B S, 20
SEBIUE N LA TR TE R B AR o I B 5 0 EUE RS BN o ph TR e Bl g RSN 7E B ok PR AL B

AHEIRS R E RRE AN S SR B B A N A 0 AU 48 BF Y S (Background) 5 H % (Objective) . J5 ¥
(Methods) .45 5 (Results) X 2518 (Conclusions ) FE MU 3 o — BRI S Z ATRBS R JUA S EH 7S 18 A9 & &R
G SRR, AN PFIE R RS o 4052800 20 WL G S 3 S I SCRE 5 SC, AN A S 0 Dt SC b IR A I A A . T SRR ZE DA | 1 800 5
"L 4 S L 5 o S AT R o S S o R R A T RS B S8 R A S SR A4 R o Al A% 2 i 1 7 R R Y e S
B N A R LA T R MSCRE B O N RSO BN A B



