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[ Abstract]

electrode wires, advanced catheter control system and implantable electrocardiogram ( ECG) monitor to track atrial

Objective In the traditional high-frequency atrial pacing modeling method , we innovatively used fine

fibrillation, to observe the efficiency and safety of the atrial fibrillation model. Methods Twelve adult beagle dogs were
randomly divided into control group (n=6) and atrial fibrillation model group (AF group, n=6). The SelectSecure system
was used to implant a thin bipolar solid electrode wire 3830, the diameter of which is only 4. 1 Fr, active fixed electrodes in
the AF group, and connect the special atrial fibrillation model pacemaker to establish the atrial high-frequency pacing
system. After the operation, rapid atrial pacing under the AOO pacing mode was used to establish the atrial fibrillation
model, and the implantable ECG monitor, Reveal LINQ tracker, was used to track the occurrence of atrial fibrillation in
real time. Color echocardiography was used to examine the echocardiogram of the experimental dogs with a probe emission
frequency of 2. 5 MHz. The end-systolic atrial area of the left and right atria was measured by echocardiography through the
four apical chambers. The left atrium tissue was observed by light microscopy and electron microscopy. Results Two dogs
died in the experiment and the other 10 dogs completed the experiment. The time it took to establish a successful atrial
fibrillation was 10. 63 + 2. 13 weeks. After establishment of the atrial fibrillation model, the pacemaker atrial stimulation
frequency for the high-frequency atrial fibrillation model was 588.75 + 11.26 beats/min under the AOO mode. The
implantable ECG monitor used in this study was accurate and efficient, and can record the AF load dynamically. After the
atrial fibrillation model establishment, the left and right atrial areas significantly increased (8.20 + 0.83 em’ vs. 3. 80 *
0.08 cm®, P < 0.05, and 4. 52 + 0.44 cm” vs. 2.75 + 0.96 cm®, P < 0. 001, respectively). Furthermore, the left atrial
area of the AF group was larger than that of the control group (8.20 = 0.83 ¢cm® vs. 3.72 + 0. 15 cm®, P < 0.05) and the
right atrium area was larger than before modeling (4.52 = 0.44 cm’ vs. 2.78 = 0. 18 ¢cm®, P< 0.05). Morphological
observation of left atrial tissue sections from the atrial fibrillation model dogs and control dogs indicated that the atrial
structure of the atrial fibrillation experimental dogs had been reconstructed. Conclusions A stable atrial fibrillation model
was successfully established by high-frequency atrial pacing. The SelectSecure system was used to implant 3830 bipolar
solid atrial pacemaker electrodes. This method accurately implants electrodes and improves the success rate of electrode
implantation in experimental dogs. Real-time and dynamic monitoring of the atrial fibrillation load with an implantable ECG
monitor, Reveal LINQ, improves the efficiency and accuracy of experimental monitoring.

[ Keywords]

atrial fibrillation( AF) ; beagle; animal model
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Note. A, The right external jugular vein was punctured and a guide wire was inserted. B, A thin 3830

electrode wire with the diameter of 4.1 Fr was implanted using the SelectSite™ sheath system. C, The
parameters of pacemaker electrodes were measured by connecting them to a detector across the bridge line. D,
Pacing electrode parameters were examined during the operation. E, The pacemaker was connected with a
pacemaker electrode. I, The pacemaker was placed in the anterolateral cervical pouch. G, The pacemaker
pocket wound was stitched. H, The incision of the pacemaker pouch was bandaged. I, The images suggest that
the right atrial pacing system was successfully established.

Figure 1 Establishment of a high-frequency right atrial pacing system in dogs

CIMEDF AT A BRI R A L 2. 5% 1% EAAM T HHRRVR R B 22 (5 20 ) %
—REIE T B WS ST R AL ROMEHH I IE S A RV R RS ¢ K,
gbRA 4% 2 RARERE TE AN R E LR T A B ¢
L4 Gitsmik o P<0.05 FR A% AL L,

K SPSS 19. 00 ZiiH AT SE 200 #T



op [ H R BE 2R 2 A 2019 4F 9 45 29 %5 9 Chin J Comp Med, September 2019, Vol. 29, No. 9 21

AL RMENEFAREG L RAE AT E AL F IR 0 &5 ) B A% 2 om; B AR

TR IIVIFE B2 k5 €l F 288 T ELA3 8 B R 4180, D Al A B8 T H B 0 T 4185 Bt A

B E BB S T H A AR A B DI 2 Reveal LINQ ; F 2 BLIIAE AL LW #% Reveal LINQ,
Bl 2 Reveal LINQ iBEEHFAHA

Note. A, The experimental dog was supine on the operating table. The implantation site was located

between the fourth and fifth ribs of the chest, 2 ¢m from the left margin of the median line. B, A skin

incision was made with a special scalpel. C, The subcutaneous tissues were separated with a separating

tool. D, An implantation pathway was formed after the subcutaneous tissues were separated by a

separating tool. E, The implanted ECG monitor, Reveal LINQ, was injected with matching injection
tools. F', The Reveal LINQ was successfully established.

Figure 2 The implantation of Reveal LINQ
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Note. A and B, Electrocardiograms were performed before the operation of the experimental
dogs, showing a sinus rhythm. C and D, Atrial fibrillation models were established by rapid
atrial pacing. E and F, In the establishment of the atrial fibrillation model, the atrial
stimulation frequency of the pacemaker in the high-frequency atrial fibrillation model was 500
beats per min. After closing the pacing function of the pacemaker, ECG showed a sinus
rhythm, tachycardia and peaked P waves. G and H, Atrial fibrillation models were
successfully established. The electrocardiogram showed that the P wave disappeared and was
replaced by an irregular tremor wave with an irregular size, shape and time limit, and an
irregular ventricular rhythm.

Figure 3 ECG during and after the establishment of the atrial fibrillation model

Device: REVEAL LINQ LNQ11

Serial Number: RLA756545S8 Date of Visit: 18-Sep-2017 18:29:32
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Figure 4 Atrial fibrillation events recorded by the implantable ECG monitor, Reveal LINQ
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Figure 5 The areas of the left atrium and right atrium were

measured by echocardiography
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Table 1 Comparison of the left and right atrial areas before and after successful establishment of the AF model

eIy O BN AR R (em?) OB BRI E (em?) t18 P1H
Indices Before establishment of AF model — After successful establishment of AF model t value P value
e 5 I Area of left atrium 3.80+0. 08 8.20+0. 83 -9.964 0. 002
A0 5 T Area of right atrium 2.75+0. 96 4.52+0. 44 -7.889 0. 004

®2 PR AL B

Table 2 Comparison of the left and right atrial areas among two groups

£ X HRAL (em?) AF 4 1 fH PH
Indices Control group AF group ¢ value P value
e 5 I Area of left atrium 3.72+0. 15 8.20+0. 83 13.30 < 0.05
0P THIAR Area of right atrium 2.78+0. 18 4.52+0. 44 8.85 < 0.05
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Note. Those two pictures of the control group showed that the left atrial myocardial cells in the control group were well organized, with

clear nuclei and regular fibrous reticulum filling with intact myocardial cells. The left picture of the AF group showed a larger intercellular

space, obvious vacuolar degeneration and granular degeneration of the left atrial myocardial cells, and the right picture of the AF group

showed obvious interstitial fibrosis of the left atrial myocardial tissue.

Figure 6 Pathological changes in atrial myocardial cells observed under light microscopy. HE staining
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Note. The two pictures of the control group showed normal
arrangement of myofibrillar seqments of the left atrial myocytes
and normal chromatin structure in the nuclei. The two pictures
of the AF group showed abnormal ultrastructure of the left
atrial myocytes in the AF group , as the myofibrillar segments
showed serious degeneration, obvious karyopycnosis, cell
apoptosis, endoplasmic reticulum delatation disintegration of
some muscle filaments, and dissarangement of myofibrils.

Figure 7 Ultrastructural observation of the cardiomyocytes of

left atria in the two groups of experimental dogs
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