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= Abstract =
The Influences of Obstructive Apneas on Changes of Cardiovascular
Function in Anesthetized Dogs with e-chloralose

Jae Soon Jang, M.D., Ji Ho Kang, M.D., Sang Haak Lee, M.D., Young Mee Choi, M.D.,
Soon Seog Kwon, M.D,, Young Kyoon Kim, M.D., Kwan Hyoung Kim, M.D.,
Jeong Sup Song, M.D., Sung Hak Park, M.D., and Hwa Sik Moon, M.D.

Department of Internal Medicine, The Cathdlic University of Korea, College of Medicine, Seoul, Korea

Background : Patients with obstructive sleep apnea syndrome are known to have high long-term mortality
compared to healthy subjects because of their cardiovascular dysfunction. The observation of hemodynamic
changes by obstructive apneas is helpful when attempting to understand the pathophysiological mechanism of
the development of cardiovascular dysfunction in those patients. Therefore, we studied the changes in cardio-
vascular function with an animal model and tried to obtain the basic data for an ideal experimental model (this
phrase is unclear), a requirement for a more advanced study.

Methods : Sixteen anesthetized dogs with a-chloralose delete were divided into two groups : 8 dogs of room air
breathing group and 8 dogs of oxygen breathing group. We measured PaQ, PaCO,, heart rate, cardiac output,
mean femoral artery pressure, and mean pulmonary artery pressure at specified times during the apnea-
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breathing cycle before endotracheal tube occlusion (baseline), 25 seconds after endotracheal tube occlusion (ap-
neic period), 10 seconds {early phase of postapneic period, EPA) and 25 seconds (late phase of postapneic peri-
od, LPA) after spontaneous breathing.

Results : In room air breathing group, the heart rate significantly decreased during the apneic period compared
to that at baseline (P<0.01) and increased at EPA and LPA compared to that during the apneic period (P<
0.01). But, the heart rate showed no significant changes during apneic and postapneic periods in the oxygen
breathing group. Cardiac output tended to decrease during apneic period compared to that at baseline, but was
statistically significant. Cardiac output significantly decreased at LPA compared to at baseline (P<0.01).
Mean femoral artery pressure was significantly decreased at during apneic period compared to that at baseline
(P<0.05).

Conclusion : Through this experiment, we were partially able to understand the changes of cardiovascular
function indirectly, but delete new experimental animal model displaying physiclogical mechanism close to natu-
ral sleep should be established, and the advanced study in the changes of cardiovascular function and their
causes should be continued. (Tuberculosis and Respiratory Diseases 2000, 48 : 347-356)

Key words : Obstructive apnea, Sleep apnea syndrome, Hemodynamic changes, Cardiovascular function.
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Ketamine hydrochloride (§-8}, A&, tfghi=) 5
mg/kg& o] FHel FEFARE ¥, 1% a-chlo-
ralose 89 (Sigma chemical Co., St. Louis, Mis-
souri, USA) 3.6 ml/kg& RAZ3ld v}z & 3
A A 02 10 mlE ¥HE AF3l] vlFHE fA4]
ZAct.
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Inc., St. Louis, Missouri, USA)-& Algl&le] =35
FE AR, 3F=YT hwAlL (palpebral
reflex) & @Az} wi3e] 2ol waalgict.
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Table 1. Hemodynamic data and arterial blood-gas tensions in anesthetized dogs with period-

ic obstructive apneas

Variable Baseline Apnea EPA LPA
RA 0, RA RA 0. RA 0,
Pa0, mmHg 94756 21061415 61.9+150 1155+37.4 70.2+17.6 1205+324 80.2+12.7 17201321

PaC0, mmHg 365+36 433136 426+79

481158 41171

43.1+10.1 395462 341103

HR, beats/min  201.2+10.2 190.0+152 153.5+26.2 179.8+18.3 193.0+28.4 185.7+13.2 197.0£31.2 190.3+125

€0, L/min 414£0.92 432+£0.53 3.60+0.73 4.20%0.51 - - 3.29+0.65 3.40+0.28

FAP,mmHg 1335470 131.0+162 126.7+10.8 109.7+65 1302+166 113.8+9.2 131.0+18.1 1140496

PAP,mmHg 132463 113436 108457 105+3.1 150441 112439 145+48 11.8+46
models repeated measured analysis of variance 300 ] e~ m
WS o] 83l v, AaFo g net =T

£9) §ol4Fe P<0.052 s}t wE Aol 9
£ 7%= Bonferonni TlFH|RE slo] 4k H|FE
o Z3} 4t FAT Ao A BEFA7) gk 714
A, TFAN 271 B ZFAAN F719 ol wjawst
Qi, Lo Qle Aol F 7o FPANE F
34 ¥ Bonferonni UFB|mg sl FEFA7]e
@ N1AX, ZFAN 271 L ZFAN F719 2o
€ viasiglen, §419 feleE:e P<0.052 3
Aot

2 3

A v AT A4 RAF 4] 5 2 4,
F3FA7], TFAA 271, BFAN 3019 59Y
b2 Anel Autggr, Audd, g7 dEFY
&, B HEAY FAX &= Table 13} 2}

1. SYH ALEet M3

Ma GRQFE 7)AX] 94.7+5.6 mmHg, T35 A
719l 61.9+£15.0 mmHg, E&A7] 279 70.2+
17.6 mmHg, 3&FA/M $7]dl= 80.2+12.7 mmHg
24 7|ARe) vlate] BFEFAZIY FsiA Bast
"om (P<0.05), FEFA70 vlste s&A7)
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Fig. 1. Effects of periodic obstructive apneas on
arterial oxygen partial pressure
Definitions of abbreviations;RA =room
air breathing group, O,=oxygen breath-
ing group. Apnea=apneic period, EPA
=early phase of postapneic period, LPA
=late phase of postapneic period
Data are means+SD.

* Significance compared with baseline
within each group of RA or 0., P<0.
05

'Significance compared with apnea in
0., P<0.05

Note that some SD bars were not shown
to avoid overlapping.

271 2 EFAN I Frkshe A%E Biov
Aoz feofsiAle estch(Fig. 1).

Aa BoFe 7]AA 210.6+41.5 mmHg, 3%
FA17]9} 115.5 £37.4 mmHg, 3 &AN Z7]9
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Fig. 2. Effects of periodic obstructive apneas on
arterial carbon dioxide partial pressure
Definitions of abbreviations;RA =room
air breathing group, 0,=oxygen breath-
ing group. Apnea=apneic period, EPA
=early phase of postapneic period, LPA
=late phase of postapneic period
Data are means +SD.

*Significance compared with baseline
within each group of RA or O,, P<O0.
05

'Significance compared with apnea in
0., P<0.05

120.5+32.4 mmHg, ZFA7N F719 172.0£32.
1 mmHg=2A 71A K| u|zle] Z5Z A7) gol5t
Al ZA3AL(P<0.05), FEEFA7|9] Hlstd 5§
AN F71 FrodaA F7HIACH(P<0.05) (Fig.
1).

2. SUY OGS Hs)

Aba BIEAFL 71A4%] 36.5+3.6 mmHg, F-3.§A]
719 42.6 +7.9 mmHg, &4/ 27)9] 41.1+7.1
mmHg, &AM F7)d= 39.5+6.2 mmHgEA
714 A vjgte] F3FA7]o FJ3HA Fotstath
(P<0.05)(Fig. 2).

A BoFL 7]HA] 43.3+£3.6 mmHg, F3.84]
7]l 48.1+5.8 mmHg, &4/ Z7]9] 43.1+10.
1 mmHg, 3&A/ F7]el= 34.1£10.3 mmHg=
A 71- Ao vlgte] F3.FA7I fJEHAl F7HeH

240 |
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Fig. 3. Effects of periodic obstructive apneas on

heart rate

Definitions of abbreviations;RA=room

air breathing group, O;=oxygen breath-

ing group. Apnea=apneic period, EPA

=early phase of postapneic period, LPA

=late phase of postapneic period

Data are means £ SD.

*Significance compared with baseline in
RA, P<0.01

! Significance compared with apnea in
RA, P<0.01

*Significance between RA and O, by re-

peated measures analysis of variance,
P<0.01

T(P<0.05), FEFAI71 vt SFAN F7]00
FrolstA AR (P<0.05)(Fig. 2).

3. MYtEs W

Aba vjFoFe] A 7IAA7E 201.2£10.2/
min, F3FA)7]o] 153.5+26.2/min, ZFA %]
o 193.0+28.4/min, FA Frlele 197.0+
31.2/minzA 7]AXo| v)3le] FEFAI7 §-<l5t
Al a3 L(P<0.01), F3FA7] vlgte] &F
AN 27 2 ZFAN 71 44 freJstAl 718t
A P<0.01) (Fig. 3).

Ak T AubEaE 71AA7E 190.0+15.2/
min, £3§A)7]9] 179.8+18.3/min, EFA7 %7]
o] 185.7+13.2/min, Z&A/ Erldle= 1903+
12.5/min2A #& Aolg Holx] odth(Fig.
3).
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= AaFo] i mE F F Alojdle FAFHoR
$oJ8 B 5L BYTH(P<0.01)(Fig. 3).
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4, gy W

Cardiac output (Limin)
ES

Basaline Apnea LPA

. Effects of periodic obstructive apneas on

cardiac output

Definitions of abbreviations;RA =room

air breathing group, O.=oxygen breath-

ing group. Apnea=apneic period, LPA

=late phase of postapneic period

Data are means +SD.

There is no significance between O, and

RA.

*Significance compared with apnea in
the combined groups of RA and O,, P
<0.01

Mean fammoral artery pressure {mmHg)

170
160
150
140
130
120 |
o
4100
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Baseilne Apnea EPA LPA

——

. 5. Effects of periodic obstructive apneas on

mean femoral artery pressure

Definitions of abbreviations;RA =room

air breathing group, O,=oxygen breath-

ing group. Apnea=apneic period, EPA

=early phase of postapneic period, LPA

=late phase of postapneic period

Data are means 1 SD.

There is no significance between O, and

RA.

*Significance compared with baseline in
the combined groups of RA and O,, P
<0.05

Ak HRAZE 7132 4.14+0.92 ¢ /min, F5F
Al7lel 3.60+0.73 ¢ /min, EEAN Frlo 3.29
+0.65 £ /min@3, A4 FAZE 7IAX 4.32+0.
53 ¢ /min, 25&A7]d 4.20+0.51 £ /min, 3&
A F7)dl 3.40+0.28 ¢ /minFgr}. AAFA GH
o & F F Alolole= nsAgo] A, F 29
ZAANE FY A5A A9EHe 7IAH | vjg
o FEFA7IC Badte %S BV FAA &
o]Ao] giglony, £ F A7l Hlgte] 3FAN F7|
d 2% 7HAE HYH(P<0.01)(Fig. 4).

5. Y cisiSwet eisl

Abds B R 7144 133.5+7.0 mmHg, REF
A7 126.7 +10.8 mmHg, E&FA X714 130.2
+16.6 mmHg, ZTEA] Frld 131.0%181
mmHg3, 44 FoFe 7|Ax 131.0+16.2
mmHg, $E2FA716] 109.7 £ 6.5 mmHg, ZFA)
%70 113.849.2 mmHg, &AM 7o 114.0
+£9.6 mmHgth. 5 & Alojdls AHAaFAd e
AFAGo] §In, F 9 FAXE FHT AR
A 71A A viskd FaFA76] B dEFAEY
o] & ZA4AE BAH(P<0.05)(Fig. 5).

6. Wa sjSuyet sl

A H[RAFEE 7]AR] 18.2£6.3 mmHg, F3FA]
7l¢} 10.8£5.7 mmHg, EE&A/) &7]o] 15.0£4.1
mmHg, &AM &9 14.5+4.8 mmHg$ 3, &
4 FAZE 7|AA] 11.3+3.6 mmHg, F5&A7]4]
105+3.1 mmHg, Z&FWM =79 11.2+3.9
mmHg, 2EA/N ¥£7])o] 11.8+4.6 mmHg ). 4k
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Fig. 6. Effects of periodic obstructive apneas on
mean pulmonary artery pressure
Definitions of abbreviations;RA=room
air breathing group, 0,=oxygen breath-
ing group. Apnea=apneic period, EPA
=early phase of postapneic period, LPA
=late phase of postapneic period
Data are means +SD.

There is no significance between O, and
RA.

There is no significance between any
variables within each group of RA or O,
There is no significance between any

variables in the combined groups of RA
and O,.

250 oo wg F F Aolole L] A
o, ¥ 29 FPANE FHY ABIME F3F-
EF F700 wE B AU wske ddch(Fig.
6).
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e AAEE W uEAFEEIN} A
vehd Aubgsrt Z24sHl grke Rt Azt
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719] F3J ohi7ISt A Y3 N9E % (cardiac
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A2 ZAgAAM FIFAI AuEge] Fadhe
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