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Establishment of formaldehyde-induced sinoatrial node
damage model in rabbits
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[ Abstract] Objective To establish formaldehyde-induced sinoatrial node damage model in rabbit. Methods
40% formaldehyde were used to damage the sinoatrial node area of rabbits. The parameters including heart rate, sinoatrial
conduction time, sinus node recovery time, and the corrected sinus node recovery time were measured after formaldehyde-
indeced damage. The diferences of the methods, degrees and duration of formaldehyde-indeced damage were compared,
and the reabilities of models were confirmed by positive control drug in the experiments. Results (1) Damage method: In
formaldehyde wet compressing method, the damage degree can be controled by regulating the compressing timing and area.
Comparing to the former, the less injuries was caused and the damage degree could be controlled by regulating the drip
speed of formaldehyde in the formaldehyde drip method; but it tends to injure the surrounding tissue of the sinus node. (2)
Damage degree and mantainance of the model: the damages only maintained less than 7 days, when the percentage of heart
rate decreased less than 30% of basic heart rate, and its lasted more than 70 days, when the percentage of heart rate

decreased to 30% ~60% of basic heart rate, but the heart rate decreased more than 60% of basic heart rate would lead to
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higher death rate. (3) Verification of positive drugs: both atropine and xinbao pill could increase the heart rates of

sinoatrial node damage model, and improve the sinus function. Conclusions Formaldehyde wet compressing method has

more reabilites than formaldehyde drip method, and the percentage decreased in heart rate of damage degree should be

controlled between 30% to 60% of basic heart rate, so that the duration of models are longer, and the death rates are

lower.
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Fig.1 The changes of sinus node function in sinoatrial node damage models

R AFEA RS AR SE B4 RERY LR (2 £ 5,0 = 3)

Tab.1 The comparisons of sinus node function in different injury degree sinoatrial node damage models( x £ s,n = 3)

SNRT(ms) SNRTc¢( ms) SACT(ms)
A5 TR RS 1 h AR RS 1 h AL AT EHE 1 h
Group Before After modeling Before After modeling Before After modeling
modeling for 1 hour modeling for 1 hour modeling for 1 hour
INT 30% B0 2H
Less than 30% of 300.0 +31.2 393.3+29.34 59.7£9.2 110.3 £18.544 16.7 £9.0 40.6+9.444
basic heart rate group
30% - 60% Hl LR
30% —60% of basic 290.0 £27.8  685.0 £227. 044 66.0£21.6 207.2£90.444 18.9£5.5 69.9 £21.244
heart rate group
KT 609% i 0 A 20
More than 30% of 277.3 £46.8  906.7 =141.944 50.7+12.1  275+73.744 13.327.6 103.3 £27.944

basic heart rate group

T SR AP < 0.05,44P < 0.01,
Note: 4P < 0.05, 4P < 0.01, compared with premodeling.
2 3R 3 PR, 4 5 E 5N T 30% £l
DR 30% ~60% FEAl L R4 KT 60% AL
RARGEBTH 7 .14 .28 146 70 K103, Hh/h
T 30% Fhil O F L S Tl B 45 7 Koo 2R RIEH
I, SEBET R TE I B 2 5, H ASCL /T 100
ms , NP5 5 by 45 P O A5 A8 %) BB AR | il fse 1k Xt
INT 30% AU 3 41 G HE AT 3 A S 1 A2 A
30% ~60% Fefill LR H Rt 55 7 .14 .28 146 .70

RGO EBEA —E W, (H 5T B0 %
(P < 0.01), HASCL¥KT 100 ms, £ 55 5 45
PG B AR AE ; T 60% Fehih O F 4 G i A
JE5% T ROFEFEMTEBATLOR(P < 0.01),H
ASCL KT 100 ms  (HAERERE 7 d JGIET-, KAKS#
FInT L3 4 B oK i, v e S R 0
SRR,
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K2 AFEBIOIREE S B AR L ORI (x £ 5,0 = 3)

Tab.2 The changes of heart rate in different injury degree sinoatrial node damage models( x +s,n = 3)

‘ll‘%( ¥X/min) Heart rate( Beat/min)

4 - EEE1h  EFE7d EFE14d EHE28d HEBE 56 d ERUE 70 d
4153 TR
. After After After After After After
Group Before . . . . . .
Jeli modeling modeling modeling modeling modeling modeling
modetng for 1 hour for 7 days for 14 days for 28 days for 56 days for 70 days
INT 30% Hefth R4
Less than 30% of 290.7 £21.8 217.7+16.9 283.3 +£33.0 — — — —
basic heart rate group
30% —60% Hehfi.0r 41
30% -60% of basic 274.3 £16.7 139.0+37.3 157.3+20.5 147.3+3.2 177.0+10.5 183.0+6.2 169.0 +£18.0
heart rate group
KT 60% Fefili L34
More than 30% of 283.7 +£48.2 103.0+23.5 114.3+17.0 — — — —

basic heart rate group

T HEBETLLEA P < 0.05,44P < 0.01,
Note: 4P < 0.05, 44P < 0.01, Compared with premodeling.

K3 AR SE AR LS A (x £ 5,0 = 3)

Tab.3 The changes of cardiac cycle in different injury degree sinoatrial node damage models( x +s,n = 3)

RN 43 ASCL(ms)
5 FOE(%) HWRYE 7 d EHE 14 d M 28 d HEHEE 56 d RS 70 d
Group Percenlag.e After modeling After modeling After modeling After modeling After modeling
decrease in for 7 days for 14 days for 28 days for 56 days for 70 days
heart rate( % )
/NT 30% SR 0AE 2
Less than 30% of basic 25.1+0.8 6.5+16.0 — — — —
heart rate group
30% —60% JkfiliL> 34
30% -60% of basic 49.6 +11.4 166.3 +48.0 188.1+10.7 120.5 +23.9 108.9 +3.8 108.9 £3.8
heart rate group
KT 60% e 0y 3R 2
More than 30% of 63.9+2.0 317.3 +80. 8 — — — —

basic heart rate group

R4 RELEEBOBIILG 25T 0K ASCL B2 (x +5,n = 8)

Tab.4 The changes of heart rate and ASCL before treatment compared in sinoatrial node damage models( x +s,n = 8)

- HHEL % AT 2L
15 (me/ke) (¥K/mim) B3R (%) (¥X/mim)
Heart rate Percentage Heart rate ASCL(ms)
Group Dose .
(me/ke) before mod-elmg( decrease of before lreat‘menl
Beat/min) heart rate( % ) (Beat/min)
BRFARLL Sham operated group — 286.8 +18.0 — 281.9 +£20.0 —
RIS B2 Model control group — 291.6 +36. 1 36.0 £3.4 169.9 +23. 1 ++4A4 150.8 +37.4
FATFG A 2H Atropine group 0.13 278.7 £29.9 38.7+8.4 171.5 £20. 1+ ~44 149.0 +38.9
L AL Xinbao pill group 78 271.3 £25.5 38.6+10.4 170.5 +21. 1+ + 44 140.0 +£39.2

BRI AAP < 0.01, SIEFARHALE P < 0.01,

Note; 44P < 0.01, compared with premodeling, **P < 0.01, compared with sham group.

DEARMIERN REREERGERN N
mE 4.5 s, SEFARALK, HES A RS
LR BEFFE(P < 0.01), HEBE.OR T %
HATRIITE 30% ~60% B N ; 45 45 25 41 % ASCL
PR T 100 ms, HL 45 24 11500 3R 25 550 5 10 iy ol 5 AR A1
(P < 0.01) ;A R dl Rl FE AT HL 3, 4 25 A0 R
ASCL JoH I 22 57 ; SRS IR ZH FL 3, o0 AL S

2.3

FIFCAhH izl 14 28 d JR DR B EF & (P <
0.058 P < 0.01),

mE 6 fran, 5T AR L, BT A 4
SACT ,SNRT ,SNRTe ¥R #FEK (P < 0.01) ,$#&/R
5 5 A5 A 1S AU 5 o 2 5 AR G R LA, o0
T K BT HE A 4 e 45 245 28 d J5 SACT., SNRT,
SNRTe ¥ #4550 (P < 0.05 8, P < 0.01),
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RS REFEBGBIGE AR 0REEN(x £5,n = 8)

Tab.5 The changes of heart rate compared in sinoatrial node damage models after treatment( x = s,n = 8)

EITIENES

B2 14 d DR w2528 d LR

x|
- ( 7t J/f ) (¥X/mim) (¥K/mim) (¥X/mim)
é 11]1)g ) & Heart rate Heart rate after Heart rate after
roup ( U/blj ) before treatment 14 days treatment 28 days treatment
me K8 (Beat/min) (Beat/min) ( Beat/min)
ey
. A — 281.9 £20.0 285.6 £16.0 282.0£15.2
Sham operated group
TR YT HE 4]
PRl — 178.5+44. 7%+ 178.8 +27.9*+ 180.0+40.8**
Model control group
L 5 2
PSR 0.13 171.3 £38.4** 212.1+34.4" 226.6+31.4°
Atropine group
UINEE IR
78 177.3 £28.5** 259.5 +30.8 ™ 239.4 +5.0™

Xinbao pill group

R BT ARELE P < 0.01, SERX AL P < 0.05, P < 0.01,
Note: ** P < 0.01, compared with sham group, * P < 0.05, P < 0.01, compared with model group.

R6 REEBBAIG LT E A NREN L (x £5,n = 8)

Tab.6 The changes of sinus node function compared in sinoatrial node damage models after treatment( x +s,n = 8)

251 At (mg/kg)
SACT SNRT (ms SNRTc( ms
Group Dose ( mg/kg) (ms) (ms) o(ms)
1 : Q
B AL — 19.6 £16.7 274.0 £59.3 76.0 £67.5
Sham operated group
LR R 2
AR A — 103.6 £65.9** 574.4 £190.6 " * 200.5+69.2*
Model control group
W4T 4L
tiin 0.13 77.2£26.1° 376.9 +71.5" 146.0 £68.2
Atropine group
LE ALY
L 78 46.9 £21.0™ 333.4 £56.4 ™ 121.3+74.9"

Xinbao pill group

W SRPARELE P < 0.01, SEAX A LE " P < 0.05, P < 0.01,
Note;: * * P < 0.01,compared with sham group, * P < 0.05, P < 0.01, compared with model group.
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min) .SACT(69.9 +21.2 ms) SNRT(685.0 +227.0
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KT 30% et B a] FAsE A i A SCL K5 KT 100 ms;
AR R BT 4358 30% ~ 60% Fefifl U R 1y
RIEFEI A AT 35 70 d, H Y OR FEE SR KT
60% FE Al Lo B, T R it i oK, sh A & £
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S 3k
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