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Aging-related electrophysiological changes of pulmonary atrial sleeves in dogs
HOU Yuntian , DU Xinping , LU Caiyi
Institute of Geriatric Cardiology , Chinese PLA General Hospital , Betjing 100853, China

[Abstract]  Objective

To detect the aging-related changes in electrophysiologic properties of pulmonary myocardial

sleeves in dogs and to seek the experimental evidence for primary or independent factor contributing to atrial fibrillation( AF)

incidence .

Methods  Two 4-electrode catheters were inserted through the right femoral vein and fixed to the upper lateral wall of

right atrium and the junction of superior vena cava with right atrium under the guide of fluoroscopy. A decapolar catheter was

inserted into the coronary sinus via the internal jugular vein. Transseptal puncture was accomplished and a radiofrequency catheter
and a 10-electrode catheter(Lasso) was placed into left atrium and pulmonary vein. Effective refractory period(ERP), conduction
property, AF thresholds at different sites were measured by programmed stimulation and short burst stimuli. Results ERPs at
pulmonary veins, superior vena cava, two atria and coronary sinus in old dogs were shorter than those in adult group. Among
them, the differences in ERPs of left atrium, superior vena cava and pulmonary veins between old and adult dogs had statistical
significance( P < 0.01). In old group, the ERP of pulmonary veins was shorter than that of left atrium; but in adult group, there
was no difference between them. The conduction of impulses in superior vena cava and pulmonary veins in old group showed
significant progressive decrement. AF lasting longer than 30 seconds could be induced only at left atrium, superior vena cava and
pulmonary veins in old dogs through programmed stimulation and short burst stimuli. In adult dogs, no induced AF occurred in spite

of increasing stimulation threshold and rate.

Conclusion  The aging-related changes in electrophysiological properties of pulmonary

myocardial sleeves facilitates the initiation of AF. Aging-related changes of the heart might offer potential substrate for AF.
[Key words] aging; plmonary myocardial sleeves; atrial fibrillation

O P BN (55 BR) LA L BB AF I 2 W 38 o0 O RO 2R
MBRBIC R BOR B LR LR HERR
R, FER A RBTFE RR R I, KB B R 1k s
2 H L TR B AK LA B RIS AL, 22 T ML
WAL R S A MR AR o R

Yo% B #:2004-08-21

1 B A:100853 A E W, BEELEREES MG RF RN

HENBEAKR, B, 19358 AL, BRAIEBRETA, E¥H
+,EBE, Tel:010-66936762

FIR2ER IR, B AL R B B R A 6 KR 48 n )
FEREY, KMLHELSBEEELERELRY
B B RIRA . 72 55 L Jili Bk 1 1) i 7 Bk 19 22
i, BORHL “Hh B MR S5 M, AR LA
(myocardial sleeves) , 2 fili # K PN ¥ 2 5 0 # 3 )L R
SHRMBAEE , A EE X BT ER R (>
8 F VHIBEER (2 ~7 % ) Fiid Bl e AR BRARME ,
FAET BB A A i 3 B T B R AR S
BIEHE .



- 128 - EEFLBEERAE 2005F 63 F4%5 S 28 Chin J Mult Organ Dis Elderly  Jun 2005 Vol 4 No 2

1 SRIFGE

1.1 FERMHAEANE 8 REFENMR.8~12%
45,2~5% 4 2 K5 20~25 kg, HEHERFR . B9 H
fENE BERLR YL, KA PHILIP Maximus
CM 80 BUB(FIE LA 32 S 815 GEP s A= 3%
1%

1.2 ZhHag REHZH 0.25 myke Fbki S
FEBE , SCEe B AT 50 ~ 100 mg AR HRBERES . K
EAEE BKEASER. EHREAHEIERNE
DHEESFBELS avF AT RAA SO FROEE
o HEXLHEESHERK, 4 30 ~ 1000 Hz J§
P F T ORABIE RN b, RPREmEA s
7K 10 ml/min,

1.3 &% E HRIMEMIEE TEZREIR
Fo BAEREKIEA 2B 4 BRSBTS HNETAH
B e LRk 5.0 B R R . B MBA #
BkiEA 10 iR S8 Tl Rk EN ., 2ABR#
Bk FE 0.9F 60 cm 58 1 5 18] % 22 M1 b5 1A IR 28
R, A 4 R AL BER 10 IR ERFE, ML
BRI EE Bk AT AR 00 o 38 AL Bl 30 Bk v R, I R Bk R
i H e AR I A i B B

1.4 Aawimibd NNASS BFHHREK
%84S, FIBUETIA S, B, SS, BUKEM 10~
20 ms, DA'S;S, 400,350,300,250 ms, FK3E 2 ms, Fl¥
WA 2 fERE R 10 mA, 2 BITEH B R M BE , A2 55
mVBE | SrEAR 6 Bk 52 A0 22 A5 Bt 8 ok U 8 A OAS BEBH
DEABAMPEE XA RLFHNERK S, S,
(B3 o e A R 30 S BB S K il e Bk AL Py B 1
S\S, [, BEREHE X HER—EHRKANEK
BRAM B REERANIZE, FEkAEs)
A A0 30 5 <5 5 T B o e Bk 22 A s 1% Bl IR 3 1 3
HRFR, BB SN S, S, B BRTRIBME,
FER R PR, B Y S,-A B S-A, L B X R
Shit R R HE , 2BH(H =30 ms B, BN ARIE R
FER, FEEE BRESE T |5 B B R
HI¥ (burst) K . BR3h 55 K BE B E : 422 517E L
B G A, 7 A burst #1772 7 40 80 KK (S,S, ~
$,5,5:8,), XL BT BB R BEME. S,S o
S 3 L, BKTE A 2 ms K HL I A 6T 7 3 BRAEL Y
2 RELABER O FEER 10 ~ 20/min FIH 2R 1855 S 1
10/min , Burst Bk % 2 ms, 3B E N 2 FHEE. BIK
burst FF4E 5 s burst A M 250 ms FFIE, K KB R

10 ~ 30 ms, &K burst [A]}% 60 s, HE HIFE.
B E YO O B RS HLI K QRS B
B, BCHD PR (> 450/min) AL AEA O
1.5 sitds®E HPH s, AREKEA K
B, P<0.0SHINHABEHEEZR

2 & B

2.1 AHREM EBRREFLER, EE#HK,E
PR Ik 2 R il B Bk A A8 RO R B 4 A D (98 +
22)ms * , (133 + 31) ms, (101 + 23) ms * , (127
19)ms, (87 £30)ms * o BAFEK _HREAL AR 2
B4(139 +21)ms, (151 + 22) ms, (162 + 35) ms, (153
+24)ms, (131 £29)ms, E K00 5 & FRALA L
BRERYAEANFARENSEE, P Ao, FES
Jok ANt e kA RO RE B BE I A LR T2 2 R
(* P<0.01), W3 1, ZEERBl# AN B AL
DEARSRBHE(P <0.05), BERZAEA
R E L B 25 (P >0.05),

R1 FHEHESOENBERER(Z s, ms)
FE AL ERP  Si-A,  S-A,(longest) $,A,-S A,

RLA
Lk 133£31 10725  140+32 38 + 14
B 151£22 94+24 119+21 24+13

SvC
Zi 101+23" 77+31 10324 31+ 14
A 162+£35 5316 7123 20+12

LLA
iR 98+22" 81x23 12326 36+ 17
B 139£21 75+22 10235 3015

s
PA 127+19 91+28 14322 40+ 14
B 153+24 8326 104:18 2716

PV(LorR)

Lk 87+30°*67+£25 12038 53+ 12°
HRAEE 131+29 44119 T1+25 25+ 11

PV = Filig# bk, CS = ebR# K2, RLA = £ FF I BE  L1A =
IR lEE SVC = FREERBK, ERP = BRI, EBR 5
EREE,” P<0.0L; BB RIFRK S LEFHE,” P<0.05

2.2 M EBRREGLE, LEEK, SR
HlkEM G H KA S,A,-S A, 20514 (36 £ 17) ms,
(38 £ 14)ms, (31 + 14)ms, (40 + 14)ms, (53 + 12) ms,
BERFRZERNEFER (S,A,-S A =30 ms i, E
I RIER ) 15T HER 7l Bk B0 5 H A
NS BS5ERHLESEIT#EER. BEREA



THEZFIRERRNE 2005F 63 545 F 28 Chin J Mult Organ Dis Elderly  Jun 2005 Vol 4 No 2 - 129 -

DB, EREEREK, R Bk S A R BKAY S,A,-S,A
S35 (24 + 13)ms, (30 + 15) ms, (20 + 12) ms, (27 +
16)ms, (25 + 11)ms, HTLHBEFER, ERIG
Bk FRBRERHBIER, (53+12)ms vs(25+
11)ms, P<0.05,
2.3 EWHHEL LDEZBM AEIRREKE L B R
e, SMERAKESE S K, BXRER 10ms F
BRI & TR R . FEBR AR T8 BT
B M SEREA G M EERIKADR,2 B
REREE O3 #E, 5 EAE RS (£ 2).
Z R B HR R BE 4 3 g I ik (118 +
16)ms, b HEF#PK (110 + 16) ms, Z£ 55 (100 + 13) ms, 5&
AREIKSE(90 £ 12) ms, 47005 (86 + 10) mso JRAFE K
R — B RS R FFEERT E] > 30 s T HE, R B
FIFESERTE] R 1 ~ 5 min,
#2 BHOBEENER
H B AL AT SVT PAF
RLA
i 2 1
A 1 0 0
SvC
i

A 1 0
LLA

i

B
cs

P2 1 1 1

BAF 0 0 0
PV(L or R)

F.3 4 0 3

BAE 1 [\ 0
AT = B LB, SVT = B EXEO3h S, PAF =

R, B SEETR] > 30 s,

N
[
w

NN
—_
N

3 it it

it e Jok LA L P 2 4 B b O SFe e S 2
ik, HERBESEA B RE SR MER, Mk
O WA A B LR £ 22 i B ST 2 R LI 4L 41
B 2 TR SE A R B P9 A 2K B 220 5 LA B A0 AL A 25
¥, 3hH-5 W PRAF 73 9E 52 K BB 43 Ry kb o B Ak IR
F it Rk LA , {EL I AL o ] BB 7= A PR R R A L TS
SHEHLEAARTE . ek N T B 2 B
B, g0 UK 4 ~ 20 mm, SBEMBET,
ik AO BLE MIARER A% L X B E

Bl Btk P LA A JSE S e ok 3 i 28 T O
2, WA e g 4F 4 L Uy RBRR - WLt P L4
MBS Ry Cxd3 BEBE A o i KO S 8 35
DU BRI 318 - 71 v FT - 66 mv,
it BT S Lo JOLEF 4 3 4 v 062 [ 0> 55 3h 4 o A A
1oL, 1 BRI FT 22 B , 308 ek 26 Al R 300 i 38, 4 i A
FRNEPTA ik L8 Z@MERNET, Mk
mSREE AL R O3 E .. ¥R EET
XA EHE IR AL : T 0 AR, S A S HE
B R KT S £ S B B Bk L AR 43 A
Wig A ((31.3 £4.47) vs (90.2 +£20.7) em/s,
P=0.001)), WAE((45.8 £6.90) vs (67.6 +
10.4)em/s, P =0.012)), BifEHAL 80% E & iy if
RRAERTE BRI R K . MRS 30 5) & A TE Bt dR bR
it , i 4TI 5 FE 0 0 o 5 8 138 i 0 ok ULy 22 0 328
e KB BEE K TREMNZEENT . 75
ok PR A 0 80 SO, A7 AR 24 L -3 7 B Bk UL
R, B TIB AL, BREEZALLE R

G, Fi e Bk 4T REIE SR VR B B rL A (R SR

R, PR R L B R ) AIE BB R R R
TV, I A 0 A o A TR 252 A 9 TR LSBT
ATERE TR T8 Bk £ ALt B BB SR T o 4
Fio
TERBERRG T, AR AR A T, K
Lt 40 55 0E %0 B LA R A R 2 5. A4 et
LA B0 H e R B T A R E O B LE
We? SERH R BLR ER K UL Rk PR IR i S
FFTAA] 3K 400 Y /min, 3T F T IE ¥ R 454 40 &
BB ERE, NHREALEAR, T Leu-7 B3
ik EREARKOESRREE SRS R TR
B, Bk O, SRR O, BIZS AL OR 45 B A0
B, B) HNK-1 (983%™ o (BB 353 i e Bk UL
S5EEZENHEHHANRKERAARTESTH
B m, BHTEARTA . dt e LIS, i i —
SHARNI T B R E 2 P B ARk T B
Tl BURA IE # 6 WL 40 et T A BRI AT 4EHES
S RETIR BT B BRI . TS SE B PIITR
B, R BT BK LR 20 25 ) O 4O B R HETE 3™
5 B A JUUeh 20 A/ B M PR R 4 R LR 5 A
SHEEERZN. BHEERNER, BRER
FEMSL I o
ERGTHBREFEENRRIFSERET
(FHF 158 1)



+ 158 -

MEEFLBRERRNGE 2005F 68 5544 5528 Chin J Mult Organ Dis Elderly  Jun 2005 Vol 4 No 2

SR R R R HA T LB P IRABG R o
2E XK

1 Gautel M, Mues A, Young P. Control of sarcomeric assembly:
the Rev Physiol Biochem
Pharmacol, 1999,138:98-126.

2 Neagoe C, Kulke M, Monte F, et al. Titin isoform switch in
ischemic human heart disease. Circulation, 2002, 106: 1333-
1341.

3 Opitze CA, Kulke M, Leake MC, et al. Damped elastic recoil
of the titin spring in myofibrils of human myocardium. Proc Natl
Acad Sci USA, 2003, 100: 12688 -12693.

4 Opitze CA, Leake MC, Makarenko I, et al. Developmentally
regulated switching of titin size aliers myofibrillar stiffness in the
perinatal heart. Circ Res, 2004, 94: 967-975.

flow of information on ftitin.

Lodish H, Berk A, Zipursky SL, et al. Molecular cell biology,
4* ed, New York: W.H. Freeman and Company, 2000. 774
779.

Ojima K, Lin ZX, Bang ML, et al. Distinct families of Z-line
targeting molecules in the COOH-terminal region of nebulin. J
Cell Biol, 2000, 150: 553-566.

Hein S, Gasch WH, Schaper J. Giant molecule titin and
myocardial stiffness. Circulation, 2002, 106:1302-1310.

Bell SP, Nyland L, Tischler MD, et al. Alterations in the
determinants of diastolic suction during pacing tachycardia. Circ
Res, 2000, 87: 235-240.

Wu Y, Bell SP, Trombitas K, et al. Changes in titin isoform
expression in pacing failure give rise to increased passive muscle
stiffness. Circulation, 2002,106: 1384.

(E#% 129 W)
YVIRAR X —F5L, Xh 5 LA 451 38 ko (BB Ak )
WESFBAERBRHRATREDEE, WL
AF B B Ao B e K AU A9 3] 45 4 5 8L A
A7 0 B A B SB AT R R T B, o X B R
BIIG BT T A TR IR

Vet 0o b LA 2 41 2 B ol A B 22 M Y
WA ZRFVBT 52 B — BB 43, A< PR AT 3 B O X o 4 1
H AN IR A i BER HR U 5 70 ek UL b A P
EHFTX BT R GRERBRREC 5, LEH
B , AR B Bk 52 A0 Bk O A R LB AR R A
UNGILES: Sk cp I A bl W oyl €t g
b NIl R A S LTy SN S
LEBRARSETEBEEBEES, EEBRR
FROR R IR L 7o B 10 Js 0 B S AR AL , PRt 4 o i
B P SIBRE S A B W, T e SRR LR R, AR
Wy , B 428 R R B (B ORISR , B8 K B
B SER G SRR AL R LA BT R B L e
EHAS T HBH AL, 6 ERFR RRAZKL
RO TR RS RAIE T 54, IR B 2
HRUBSTERER, E—SRFRERFTEM
A1 2E £ 400 0 0 - A A R AR 1 T P B

BEIW

1 Furberg CD, Psaty BM, Manolio TA, et al. Prevalence of atrial

10

fibrillation in elderly subjects. Am J Cardiol, 1994,74:236-241.

Benjamin EJ, Levy D, Vaziri SM, et al. Independent risk factors

for atrial fibrillation in a population-based cohort. The

Framingham Heart Study. JAMA, 1994, 271: 840-844.

Hancox JC, Patel KCR, Jones JV. Antiarrhythmics-from cell to

clinic: past, present, and future. Heart, 2000, 84: 14-24.
Tagawa M, Higuchi K, Chinushi M, et al. Myocardium
extending from the left atrium onto the pulmonary veins: a
comparison between subjects with and without atrial fibrillation.
Pacing Clin Electrophysiol, 2001, 24: 1459-1463.

Verheule S, Wilson EE, Arora R, et al. Tissue structure and
connexion expression of canine pulmonary veins. Cardiovasc Res,

2002, 55: 727-738.

Tada H, Oral H, Ozaydin M, et al. Response of pulmonary vein

potentials to premature stimulation. J Cardiovasc Electrophysiol,

2002, 13:33-37.

Cheung DW. Electrical activity of the pulmonary vein and its
interaction with the right airium in the guinea pig. J Physiol,
1981, 314:445-456.

Blom NA, Groot ACG, DeRuiter ML, et al. Development of the

cardiac conduction tissue in human embryos using antigen

expression. Circulation, 1999, 99:800-812.

Winfree AT. Spiral waves of chemical activity. Science, 1977,
175:634-636.

Ho SY, Cabrera JA, Tran VH, et al. Architecture of the
pulmonary veins: relevance to radiofrequency ablation. Heart,
2001, 86:265-270.



