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

Jae Soon Jang, M.D., Ji Ho Kang, M.D., Sang Hask 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 Cathadlic 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 pathophysiclogical 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 unciear), a requirement for a more advanced study.

Methods : Sixteen anesthetized dogs with e-chloralose delete were divided into two groups : 8 dogs of room air
breathing group and 8 dogs of oxygen breathing group. We measured PaO, 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 physiological 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)
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mg/kgd 7he] EXol 2EFAME ¥, 1% a-chlo-
ralose £ (Sigma chemical Co., St. Louis, Mis-
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A7t F o2 10 mlE WHE AF3] alHE FAA
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gou, thg F&o= 8 French E8& 49U ¥+
o]& %E3}lo] 7 French Swan-Ganz catheter (Ar-
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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 947456 210.6+415 61.9+150 1155+374 70.2+17.6 120.5+324 80.2+12.7 172.0+32.1

PaCO, mmHg 36.5£36 433+3.6 426179

48.1+58 41.1471

431+10.]0 395+6.2 341103

HR, beats/min 201.2+10.2 190.0+15.2 153.5+26.2 179.8+18.3 193.0+28.4 185.7+13.2 197.0+31.2 190.3+12.5

€0, L/min 4144092 4321053 3.60+0.73 4.20+0.51 - - 3.29+0.65 3.4010.28

FAP,mmHg 1335+7.0 131.0+16.2 126.7£10.8 109.7+6.5 130.2+166 113.8+9.2 131.0+18.1 1140196

PAP,mmHg 132463 113436 10857 105431 150%4.1 11.2£39 145+48 118146
models repeated measured analysis of variance 300 -
BRE olgal] HmBIL, AaFolol e BEH o,

&9 fol43e P<0.052 3lth. s Aol A
£ A%l Bonferonni tiEu|ag sle 44 HF
373 Ata FAF Ao T3 FA7I A 71A
A, ZFAN 271 L ZHFAN F719) 2lol§ vlast
AL, B3] gl Aol F 29 33AE §
3% ¥ Bonferonni UFH| g 3lo] F3FA7|
e 1A, TEAN 27 R ZEAAN F719 x}o]
& vnsyen, FAF fI+Ee P<0.052 3
pila

-

A v RoiET A FAFE 2] FEE fE A,
FEEA7, 3EAAN 271, 3EAN 3719 F9HE
AR Aol Autgs, J4ed, 3T A=Y
ok, B WFUY §H X Table 13 2t}

1. Sy Mapel vig

Al 21Bo P 7)AR] 94.7 £5.6 mmHg, F-3FA|
7} 61.9+15.0 mmHg, &AW =74 70.2+
17.6 mmHg, Z&A ¥7]d+= 80.2+12.7 mmHg
24 71A A9 vjsle] E3FA7] R3HA Zast
Hom (P<0.05), F3FA7] gt S FAN

.
100
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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 O;, 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 ZFAN F7)0 Frkske ARE Hiov
EAHog R ¥drh(Fig. 1).

Aa BoFe 71AA] 210.6+41.5 mmHg, 2%
FA71e) 115.5 +37.4 mmHg, ZFAM Z7)
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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, 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 O;, P<0.
05

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

120.5+32.4 mmHg, TEAN F7lof= 172.0+£32.
1 mmHg2A 7]A A ¥gie] F-3FAI7] f2)3}
A ZASPYIL(P<0.05), FEFA7| vldt] 5&
AN F7l Aol F7HITHP<0.05)(Fig.
1).

2. WY oliisiEiapol wist

24 vjFo 2 713 A 36.5+3.6 mmHg, F3§A
71e] 42.6+7.9 mmHg, 3FA7 270 41.1+7.1
mmHg, EFAN Frldl= 39.5+6.2 mmHgzEA
714 2o widte] FEEA7]Y KA FHEAT
(P<0.05)(Fig. 2).

A Bl 714X 43.3+3.6 mmHg, FEFA]
7)ol 48.1 £5.8 mmHg, 3 &7/ 279 43.1+10.
1 mmHg, &A1 ¥7]dl+ 34.1+£10.3 mmHg=
A 71A ] v|Ble] B3 EA7) fejdtA F7Het

240 e Pa
| —o 0,
220

200 | ' -
180 |

180

Heart rate (beatsimin)

140 |

120 ]|

100 Basafine Apnes €A \PA

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

A1(P<0.05), FEHFAZIY vl SFA7 7190
FfrelatA astATH(P<0.05)(Fig. 2).

3. autE4 W

Ak v JubEes 7147 201.2£10.2/
min, FE&A17]o] 153.5+26.2/min, EFAA =7
o] 193.0+28.4/min, EFA Frlde 1970+
31.2/ming2A 7|A X gt FEFA7] f-2l3}
A B39 (P<0.01), F3FA7]) vlslo &
AN 271 B FEARAN Fo)o 32 f-l8A Folsk
AH(P<0.01)(Fig. 3).

Aa FoiZ] AwEes 714X 190.0+16.2/
min, £33 &A)719] 179.8 £18.3/min, Z&A/N 27|
o] 185.7+13.2/min, EFAN F7de 1903+
12.5/min2A #o¥ AelE Holx] g¥str}(Fig.
3).
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—o— RA
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Cardiac output (L/min})
-~

2 Bassline Apnea LPA

Fig. 4. 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 femoral artery pressure (mmHg)
8

Baseiine Apnea EPA LPA

Fig. 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 +SD.

There is no significance between O, and

RA.

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

A% o] ME 5 F Al FAHoe
fole T5ALE BIUHP<0.01)(Fig. 3).

4. Mg W

A4 HRAF e 7|AA) 4.144£0.92 ¢ /min, 23§
Al71d 3.60+0.73 ¢ /min, ZFAA ) 3.29
+0.65 ¢ /min¥1, 44 FAFL 7|4 4.32+0.
53 £ /min, £3&A7]9] 4.20+£0.51 ¢ /min, &
A7 F71) 3.40+0.28 ¢ /mingTh. AAE o8
o] Mg T F Aloldls i Age] I, F 29
ZAAE ST ABM Huragke 7|A)d vlg}
o FEFAII Aok YL HIou EAF &
o] glden, F3FA7]0) vlate SFAMN F7]
d @ 748 RYH(P<0.01)(Fig. 4).

5. Y2 cislswot His|

A4 B[R TE L 7|4 %] 133.5+7.0 mmHg, #3%
Al7]ell 126.7 £10.8 mmHg, ZFA/) 274} 130.2
+16.6 mmHg, Z{FA7B F7)d) 131.0+18.1
mmHggx, 44 Fo4F& 7]Ax 131.0+16.2
mmHg, 3 & A7) 109.7 +£6.5 mmHg, &AM
Z719)} 113.8+9.2 mmHg, ZFAMN F7]o) 114.0
+9.6 mmHgt}. F & Alololl= AtaFojd upa
Az IR, F 7o FPYNE FH A8
A 714 vlgte] REEA70] HF olEFelet
o] foj% A4 F BAHP<0.05)(Fig. 5).

6. Y Sl He

A2 ¥RAGEE 71HA] 13.2+£6.3 mmHg, $3554]
71l 10.8+5.7 mmHg, 3§47 7l 15.0+£4.1
mmHg, EFA F7]9 14.5+4.8 mmHgQa, A
& FoqFL 7144 11.3+3.6 mmHg, £3FA)7]4)
105+3.1 mmHg, Z&FAA 279 11.2+3.9
mmHg, EFAA %719 11.8+4.6 mmHgAc}. 4
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Mean puimonary artery pressure (mmHg)

Baseline Apnes EPA PA

Fig. 6. Effects of periodic obstructive apneas on
mean pulmonary 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 +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,.

&% id mg £ F Alelol= mEago] gl
o0, ¥ T9 $PNE FUY A8 FIF-
EF F719 e g e ¥ske figdc(Fig.
6).
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AL Aoz P}

A B35S AN Bl 9% v F Ade
Fa3k agloz yziEly glon, PHEE= AikLF
3} ZAdukgol o B A BAEE F7ie gaol
AL Ao AT 2B AzEr HAY
F5F 35T BRI T o5 AHidrFe
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