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Fig. 1.Recording paper of hemodynamics calculations.
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Fig. 2.Recording paper of cardiac output measured by thermodilution method.
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Fig. 3. Experimental protocol.
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= ..__S_Y.__ 2
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LVSWI = H()‘(M‘:?————dm X8I gram- meters/m’
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A diazepamE 5§t Lol Mu Ho Tt
o8 FaE Baoy (p{0.05), ©l&Y HE
QA= FAGHoE {5 HEE Holx ¢
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—o] 34 - AN d

Table 1. Cardiovascular values for baseline, Li, L., Ls, and CaCl; injection

e AR - AAA-

1 k i
Baseline L:(100 mcg/kg/min) L.(200
5 15 30 5
HR GI 112.5 + 3.50 103.25+ 7.87 107.25+12.58 109.75+ §&.66 110.50+ 8.02
GII 106.25+ 6.90 110.25+ 7.24 116.75+ 3.79 116.00+ 2.12 117.00%+ 4.42
MAP GI 102.00+ 3.85 93.75t 1.55 93.50+ 1.76 85.00+ 7.34 86.25+ 7.55
GII 94.75+ 5.27 88.00+ 4.95* 89.00+ 6.06* 88,75+ 5.95* 86.75+ 6.22*
MPAP GI 13.00+ 0.70 13.25+ 0.48 13.75+ 0.63 13,00+ 0.41 13.50+ 0.50
GII 15.25+ 2.29 15.75+ 1.79 16.25+ 1.49 16,00+ 1.08 17.50+ 2.22
PAWP GI 7.25+ 0.48 8.25+ 0.75 8.254 0.75 7.25+ 1.03 8.00+ 0.82
GII 8.50+ 1.32 9.25+ 1.70 9.75+ 1.11 9.00+ 1.91 10.75+ 1.65
Cvp GI 4.25+ 0.85 4,50t 0.65 5.50+ 0.96 5.26+ 1.11 5.50+ 0.96*
Gl 2.75+ 0.85 3.75+ 0.75 3.25+ 0.95 3.25£ 0.95 4.25+ 0.95
Cl GI 4.91+ 0.21 4.39+ 0.4 4.38+ 0.11 4,41+ 0.09 4,04+ 0.15
GII 5.16+ 0.19 4.91+ 0.33 4,70+ 0.30 4.72+ 0.36 4,25+ 0.38
SI GI 43.88+ 2.98 43.18+ 3.52 42,65+ 5.15 41.20+ 4.51 37.48+ 4.26
GII 49,05+ 3.08 44.70+ 2.37 40.40+ 2.94 40.90+ 3.80 36.43+ 4.76
SVRI GI 1602.25+96.62 1632.50+68.94 1612.504+ 68,95 1440.75+ 112.47 1600.50+ 144,34
GII  1422.75+52.32 1383.00%+90.37 1460.25+65.10 1453.75x+ 61.82 1558.25+ 37.79
PVRI GI 94.75+ 7.36 92.75+ 17.35 101.004+ 11,94  104.50+ 12.67 110.25%+ 12.42
Gl 104.75+21.75  105.00+ 20.12 110.50+12.61  117.75+ 9.73 130.00+ 19.66
LVSWI GI 61.08+ 5.67 55.23+ 5.35 54,43+ 7.36 48.78+ 9.76 44,784+ 8.78
GII 62.83+ 4.78 53.93+ 5.61* 49,554 6.37 50.05+ 7.16 44.55+ 7.74
PVSWI GI 7.75+ 0.59 7.73+ 0.34 7.88+ 0.58 7.25+ 0.55 6.80+ 0.52
GII 9.88+ 0.86 9.48+ 0.90 8.834 0.79 8.83+ 0.79 8.55+ 1.02

The values are ezpressed as meanzt SEM.
# p{0.05 compared to baseline values.
p<0.05 compared to Ls at 30 min.
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mcg/kg/min) Ls(300 mcg/kg/min) After

15 30 5 15 30 CaCl,
102.50+ 8.68 106.00+ 1.68 101.50+ 6.76 94.50+ 8.18 92,00+ 7.43 81.25% 8.77
110,50+ 1.32 105.50+ 1.86 105.25+ 1.49 103.50+ 3.20 104.25+ 1.49 92,25+ 3.92
83.00+ 6.26* 82.75+ 6.43* 79.00+ 5.11 75.50+ 5.42* 75.50+ 4.84* 79.50+ 5.01
86.25+ 6.85 92.50+ 11.16 91.00+ 11.16 90.50+ 12.28 90.75+ 12.64 98.50+ 10,01
12.75+ 0.63 13.50+ 0.29 14.00+ 0.82 13.25+ 0.8 13.00+ 0.71 13.00¢ 0.41
17.50+ 1.85 19.00+ 1.15 18.75+ 1.03 19.00+ 1.22 18.50+ 0.50 19,50+ 1.50
7.75+ 1.18 9,25+ 1.11 9,00+ 1.22 9,21+ 0.85* 9.25+ 0.85* 10.00+ 0.41
10.75+ 1.65* 12.00+ 1.15* 12.50+ 0.50* 13.00+ O0.71* 13.00+ 0.41* 13,75+ 0.25
575+ 1.18* 6.00+ 1.41* 7.00+ 1.58* 7.00+ 1.29* 7.50+ 1.50* 7.75+ 1.38
4,25+ 0.95 4.50+ 0.87 5.80+ 0.87* 6.00+ 1.00* 6.00+ 1.00* 7.00+ 0.81
3.87+ 0.16 3.75+ 0.24 3.4+ 0.2 3.14+ 0.21 3.04+ 0.16 3.84x 0.06
4,01+ 0.28* 3.81x 0.71* 3.45+ 0.10* 3.20+ 0.20* 3.05+ 0.19* 3.92+ 0.12
38.58+ 3.47 35.484+ 2.78 34,08+ 1.85* 33.70+ 2.27* 33.45+ 2.20 48.83+ 5.22
36.40+ 2.61 36.05+ 1.42 32.80+ 1.21* 30.98+ 2.27* 29.23+ 1.88 42,90+ 2.98
1615.75+ 245.92  1683.75+249.92  1703.25+ 198.44  1767.50+182.55  1801.50% 138.99*  1501.00+ 126.72

1632.50+ 53.67  1836.501 158.59  1976.25+ 227.82* 2105.751 252.45%  2201. 00+ 248.42*

1866. 75+ 182. 69

105. 75+ 20.72 73.75+ 28.74  120.25t 27.83  105.75% 24.22  101.00%+ 18.26 62.50+ 8.99
136,75+ 13.19  148.00f 6.40  147.25+ 27.98  157.50+ 39.24  147.25+ 16.80 120.25+ 36.53
44.00+ 6.74 39.30+ 1.29*  36.23% 1.B4*  34.20x 1.23*  34.25% 2.81 53.45¢ 7.9
43,15 6.35 45.68+ 6.32*  40.63+ 5.52* 38.23t 6.34*  36.65+ 6.67 57.70+ 8.03
6.65+ 0.50 6.50+ 0.55* 6.48+ 0.39* 6.00t 0.18 5.88+ 0.22 8.65+ 0.97
8.55¢ 0.73* 9.30+ 0.31 8.3+ 0.38 7.90+ 0.4 7.28+ 0.31 1..20+ 0.60
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docaine 300 mcg/kg/min (Ls)T RFolA S48t
Ho 2 {3 WIe Y.

A IZAAM NER AHESE 112,54 3,503,
L, 5%+ 103.25+ 7.873], L, 15890 107. 25+
12.583], L, 3084%= 109.75+8.663193, L, 5
ol 110.50+ 8.023], L, 158+ 102.50+ 8.66
3}, 1, 30% 106.00+ 1.683] 2831 L, 589 101.
50+ 6.763], L, 15%°] 94.50+ 8.183], L; 30%
92.00+ 7.4331 91}

A LA 78R A¥ee 106,25+ 6.93],
L: 5%l 110.25+ 7.243], L, 1551 116.75+ 3.79

~o]%& - AMNA - MR- HAR - AU~

3], L, 3080 116.00+ 2. 1231 92, L, 589 117.
00+ 4.423], 1, 158 9] 110.50+ 1.323], L, 30%9)
105.50+ 1.863) 18] 1 L, 5841 105,25+ 1.493],
Ly 15%-¢] 103.50+ 3.203], L; 3049 104.25+ 1.
49312 A< #al7l g

e Ly 30% ¥ CaCl, A E [ FdAME
Ls 300l 92.00+ 7.43%1 4] CaCl, ¥4 ¥& 81.25
+8. 7732 3o BARY e g
on, HTNME L, 3020 495 104.25+ 1.
499041 92,25+ 3.92312 FARHoE FolHA
#F239H(p0.05) (28 4).
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Fig. 4.Changes of HR values against diazepam injection with various dosages of lidocaine. The values

are expressed as meant SEM.

T EYet (MAP)2| w2t

A I FA lidocaine ¥ A F& 102.00+
3.85 mmHg, L, 5%° 93.75+ 1.55 mmHg, L:
1589 93.50+ 1.76 mmHg, L, 30 95.00+ 7.
34 mmHg, L, 58] 86.25+7.55 mmHg, L, 15

o] 83.00+ 6.26 mmHg, L, 30% ) 82.75+ 6.43
mmHg{ 2L, L, 5% 79.00+ 5.11 mmHg, L; 15
&l 75.50+ 5.42 mmHg, Ls 3089 75.50+ 4. 84
mmHgH &, L, 158, L, 30, L; 58, L, 15%,
Ls 308d& &7 71&2) g vs FAdes
FolstA ATt (p0.05).
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mmHgZ 427 7|EX] o) vE FAGHoR
F98A Fadtg et (p€0.05), L, 5%l 86.75
+6.22 mmHg, L; 15%°] 86.25+ 6.85 mmHg,
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L, 30%91 92,50+ 10.40 mmHg, L; 5%f 91. 00+
11.16 mmHg, L 15%<] 90.50+ 12.28 mmHg,
Ls 308 90.75+ 12.64 mmHg2 #1371 He
o, CaCl, 9 FAE I oA 79.50+5.01
mmHg, IIFA 98.50+ 10.01 mmHgZ L, 30
o ws Wt AU (29 5).
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Ly Lz L3 | min
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COC'Z

(I ~NzO * Halothane

Lidocaine infusion {mcg- kg=! - min-t)

Fig. 5.Changes of MAP values against diazepam injection with various dosages of lidocaine. The values

are expressed as meant+ SEM.
*=p{0.05 compared with baseline.

Y HESYe (MPAP) 2| Bis}

A IZAAN 71EX BT HF5Y YL 13.00+0.
70 mmHg, Li, Ly, Lso1A] 13,25+ 0.48%1 A1 14.00
+0.82 mmHgdS12 W37t ddoud A
JulE giRen, MM 7&] FF A
@& 15,25+ 2.29 mmHg, Ly, L, Lol A 15,75+

1.79¢1 41 19.00+ 1. 15 mmHgE A & X&HA F
M BEov BA%EQ oy gtk (28
6). £ CaCl, FAFNE 7, UT ZFAA
FAgA R F% W PR

HEY #4712 (PAWP)2| st

A TR 7123 ASD H715ko] 725+ 0.
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Fig. 6, Changes of MPAP values against diazepam injection with various dosages of lidocaine. The values
are expressed as meant SEM.
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Fig. 7, Changes of PAWP values against diazepam injection with various dosages of lidocaine. The values
are expressed as meanz+ SEM.
*=p<0.05 compared with baseline.
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48 mmHg, Ly Lo1A) 7.25+ 1.03 mmHgel A 9.
25+ 1. 11 mmHg B AA F718l9.2em L; 158,
L, 30%] z+2} 9.21+0.85 mmHg, 9.25+0.85
mmHgZ lidocaine F #ol vld] FAgHe=
F-A8A Z7F8Ah (p<0.05).

A WA lidocaine T o} 8.50+1.32
mmHg, lidocaine ¥4 ¥+ 9.25+ 1. 7041 4] 13.00
+0.71 mmHg ¥H71A 71 e, L, 5&,
L, 15%, L, 3089 10.75+ 1. 65 mmHg, 10.75+
1.65 mmHg, 12.00+ 1.15 mmHg® SA&H o2
Fo8HA F7 AT (p€0.05), Ls 5%, L 15%,
Ly 30%9] 12.50+0.50 mmHg, 13.00+0.71
mmHg, 13.00+0.41 mmHgZE FA&FHLZE &
&A F73tA T (p<0.05).

CaCLE 549 ¥& I T2 10.00+ 0.41 mmHg,
& 13.75+0.25 mmHg® L; 308 vl& 5
74t (p€0.05) (2™ 7).

St (cvp)ol Hist

A 1F)A lidocaine F F 4.50+ 0.650 A]
7.50+ 1. 50 mmHg7tA & HHA = Frleyen,
L, 5%, L, 158, L, 30&9 Z+Z 5.50+0.96
mmHg, 5.75%1.18 mmHg, 6.00+1.41 mmHg
o]¥i, Ls 5%, Ly 15%, L; 30%°l 7.00+ 1.58
mmHg, 7.00+ 1.29 mmHg, 7.50% 1.50 mmHgZ
4z 2AGHo 2 {odA FUHAT (0.
05).

A AN lidocaine F F 3.75+ 0. 7591 A4
6.00+ 1.00 mmHgE 97X 2 F7189em, L,
589 5.50+0.87 mmHg, Ls; 15%° 6.00+ 1.00
mmHg, Ls: 3089 6.00+1.00 mmHgS.E F7
gxoz fo3A F7rsdct (p€0.05).

CaCl, ¥ = I Tl L, 30%°l 7.50+ 1.50
A CaCl, ¥ ¥ 7.75+ 1. 38 mmHgE FA

*&——» Group 1

CVP (mmHg)
]

B 5 i 30 5

30 5 15 30 C

Fl 1 1 n 1 1

AR [T W il ”I”MMWMM
L, | L2 L3

(IO

N0 t Halothane

Lidocaine infusion (mcg- kg-! - min-1)

Fig. 8 Changes of CVP values against diazepam injection with various dosages of lidocaine. The values

are expressed as meant SEM.
*=p<0.05 compared with baseline.
=p{0.05 compared with L; at 30min.
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gHoz fostA Fhelden (p<0.05), IF
N ME Ly 3059 6.00+0.19904 CaCl, B¢ %
7.00+ 0.81 mmHgZ 7}t oy SAgH o2
oo gl (29 8).

AR (CH2f st

Al I7NA lidocaine T Fe] 4.01+0.33
L/min/m? lidocaine® & ¥+ 4.39+0.149 A} 3.
04+ 0.16 L/min/m* A ¢l A Zidgou vF
Az oo gl

Al LZ)AM lidocaine ¥4 o] 5.16+0.19
L/min/m?% lidocaine ¥ ¥+ 4.91+ 0.339]4]

—ol A% - P - viig - AAE - AP -

3.05+ 0.19 L/min/m?d ¢ o] A #Za8dem L,5
Fol 4.25+0. 38 L/min/m? L,15%°) 4.01+0.
28 L/min/m?, L?30% ) 3.81+ 0.17 L/min/m’%,
% L;58-of 3.44+ 0.20 L/min/m? L; 1581 3.14
+0.21 L/min/m? 15308 3.04+0.16 L/min
/mio 2 Zzh 7|EA o) N BAHLZ fo5A
Zaddetk (p€0.05).

CaCl, o F& I T L; 30290 3.04+0.16
o)X CaCl, ¥4 ¥ 3.84+0.06 L/min/m*2, II
FAME Ly 30%] 3,05+ 0.19°14 CaCl,F-o ¥
3.92+0.12 L/min/m*& 578t ol e
EAGHo 2 #98A F/HEAT (p€0.05) (2
g 9.

6r

5r-
Tl
£ 4t
[
E .
S 3f

B 5 I5 30 5 30 5 15 30 C H::)
2 T llHIIIIIHII”‘I_HHIHHHHH{IH”Hl””IHIHLHIIHIIIIHIUHII IIIIHIHIIIHHIHIHI[I!IHIIHIJH [T T
] 2 3

(I

N,0 t Halothane
Lidocaine infusion (mcg- kg-!-min=!)

Fig. 9.Changes of CI values against diazepam injection with various dosages of lidocaine. The values

are expressed as mean+ SEM.
*=p<0.05 compared with baseline.
=pC0.05 compared with Ls at 30min.



—Diazepam A5 ¢} LidocaineF & %ol FFE 1 AYARA ¥slo] ulale 4%

oi8| uiEx|S (she) wis

A 1A lidocaineF] o] 3.88+ 2,989 A
lidocaine5] % 33.45+ 2.20 ml/m*7tA1S] ¥4
oA &3P NTAA lidocaineFe Hol 49,
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05: 3. 08 A1 lidocaine 4 ¥ 29.23+ 1.88 ml/m?
Wz Z4adgen, CaCl 9 Fv 13004
L2 30% 9 33.45+ 2.2090 A CaCl, ¥ ¥ 48,83+
5.22 ml/m*2, HTdAE 29.23+ 1.88%14] 42,
90+ 2.98 ml/m’'2 #Z FTATHE F8A
Zohakant (pC0.05) (23 10.

551 ——o Group |
| A——A Group I
_ a5t
®
~N L
E
% 35
25/ B 5 15 30 5 15 30 5 5 30 C M
T
L L2 L3 1
[0 NzO * Halothane
Lidocaine infusion {mcg- kg-! - min-1)

Fig. 10. Changes of SI values against diazepam injection with various dosages of lidocaine. The values

are expressed as meant SEM.

HMAWE M&x|3= (SVRDS| Bis}

A 12NN 7122 AAYS AR} 1602,
25+ 96,6291 4 lidocaine® ¥ 1801.50+ 138.99
dynes sec/em’/m?7hAe] WA, TN 7]
Z2] 1422. 75+ 52. 7590 M lidocainest ¥ 2201.0%
248.42 dynes sec/cm’/m*7+A W E F71EIHL
o, 129 L;30%, ITY L5%, L 158, L

3084 77 FAgHo 2 {osA FraHh
(p€0.05).

CaCLFAFE I &2 Ls 302 1801. 50+ 138.
99 4] CaCL%<] ¥ 1501.00+ 126.72 dynes sec
/em¥/m?E, TT-& L; 3089 2201. 00+ 248. 429
A CaCL%o % 1866.75+ 182.69 dynes sec/cm®
/mPe.2 47 BAGHo R #o%A FAHTG
(p£0.05) (29 11).



—ol3% - AAG - i - AL - AAY -

(X100) 23

N B S |

21

¥ 7 Ll T

SVRI{dynes-sec /cm3 - m2)
T

c Time

15 30 5 15 30

5 15 30 5
T
L | Ly

1 ) . : ( m n)
[T IIIIIIIIIIIIIHIHIIIH[HIIIIHIIH {CTTERICEAT PO

3

(I

N2O t Halothane
Lidocaine infusion {mcg-kg-! - min-!)

Fig. 11.Changes of SVRI values against diazepam injection with various dosages of lidocaine. The values

are expressed as meant SEM.
*==p¢0.05 compared with baseline.
=p{0.05 compared with Lgat 30min.

HE2 Xgx|$ (PVRD2| B4}

A 179 71$A 94.75+ 7.36°1 A lidocaineF
o F 92.75+17.3544 120.25+ 27.83 dynes
sec/cm®/m?7hA & H A Wstatg e M
AE 7152 104. 75+ 21. 7514 lidocaine £ ¥
105. 00+ 20. 1290 A1 157.50+ 39.24 dynes sec/cm®
/m*7tRA o] M2 7 Frhsg o BA AL
2 fg8A FtetAe g

thek CaCl, & & 1 oA L; 3051 101. 00+
18.26 dynes sec/cm®/m®l] W18 CaCl, F9% 62.
50+ 8.99 dynes sec/cm®/m*o. 8 EA G Ho g 9
A dA ZA&eR e (p<0.05), LTTelA= Ls 30
#ofl 147.25+ 16.8091 4 CaClyFol ¥ 120.25+

36.53 dynes sec/cm*/m’e.2 #F&3FY e A
g4 Jue g (27 12).

EAA HHE EdXlS (LvSwi) el Bis}

A IFANA 7183 61,08+ 5.67 gm/m*A A 1i-
docaine ¥ ¥ 55.23+5.2504 34,20+ 1.23
gm/m* 3§l A Z48tgen] L, 58 36.234 1.
84 gm/m? L, 1549 34.20+ 1.23 gm/m?, Ls 30
Holl 34,25+ 2.81 gm/m*E FAI A2 2nlg)
A #F23E e (p<0.05).

A HEANA e 71EX7} 62,83+ 4.78 gm/m?e]
3L, lidocaine ¥4 F& 53.93+ 5. 6114 36.65
+6.67 gm/m7}A FY A FLEH e, L, 30
B ¥ 45.68+6.32 gm/m?, Ls 5890 40.63+ 5.52
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1701

I50 | -

130 |

o

PVRI (dynes-sec /cmS- m2)
~ ©
[} o
1] 1]

i B t
. B 5 15 30 5 5 30 5 5 30 C  lime

(min)
l|llIlIllIIllmlllllllllllllllllIIIlIIIIIIIIIIIIIIIIINIIIIIIIIIIIIIIllll|IIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIII (T i
t 2 3

ﬂ]I[[HII[ﬂ] N0 ¢ Halothane
Lidocaine infusion (meg-kg~!+min-!)

[
(=]

Fig. 12, Changes of PVRI values against diazepam injection with various dosages of lidocaine. The values
are expressed as meant SEM.
=p{0.05 compared with L; at 30min.-

70r
&——=o Group [ t
A—A Group Il
60 |
~ |
E
g 30T
CH!
5 a0}
g4
.
30t
B 65 15 30 5 15 30 5 15 30 ¢ 'E'“’:‘.‘:)
HHIHHHHHIH T T T e
{ 2 3

ﬂmﬂﬂmﬂ N20 t Halothane
Lidocaine infusion (mcg* kg=!+ min-!)

Fig. 13.Changes of LVSWI values against diazepam injection with various dosages of lidocaine. The
vahies are expressed as mean+ SEM.
*=p{0.05 compared with baseline.
=p{0:05 compared with L; at 30min.
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am/m?, Ly 15%] 39,23+ 6.34 gm/m?, Ly 302
36.65+ 6.67 gm/mo2 EANH oz v glA
Z23H T (p<0.05).

CaCl, B9 % [T Ly 3080 34.25+2.81
o ] 53.45+ 7.99 gm/m*E, I T& L,30%¢ 36.
65+ 6.67914] 57.70+8.03 gn/mE EAGHL
2 ongiA F7rEet (p<0.05) (¥ 13).

LAY U MRIXIS (RVSWDE 8}

A I2ANA AEA] 7.7540.59 gm/m?e} A li-

—ol A& MY - vl AR - AU~

docaine o ¥ 7.73+0.34904] 5,88+ 0.22 gm
/m?e) W, LTAAME 78R 9.88+0.86
gm/m?e) A lidocaine® ] ¥ 9.48: 0. 90014 7.28
+0.31 gm/m*AHE 2 FLIPen 19
L. 30%, L, 5%, II¥9 L, 1589 71&X
)3l BAGEH o8 {43A ZAdHt (p<0.
05).

CaCl: ¥4 F& IF°] L, 308l 5.88+0.22
o} A 8.65+ 0.97 gm/m>2. 2 1T A E Ly 3089l
7.28+ 0.3141 4 CaCl, 5 - 11.20: 0. 60 gm/m*
o2 ZrsEt (2d 14).

&——=e Group I

i A—A Group II t

~ 10}

N

E

~

E -

&

= 5} Kook

(7]

>

[14

B 5 15 30 5 5 30 5 15 30 C "('i“’:!'z)
L L2 | L3 |

ﬂ]]]]]m]m NZO t Halothane
Lidocaine infusion (mcg kg~ min-V)

Fig. 14.Changes of RVSWI values against diazepam injection with various-dosages of lidocaine. The

values are expressed as meant SEM.
*=p(0.05 compared with baseline.
=p{0.05 compared with L;at 30min.

Lidocaine2| §EsTe| s

A IZAA L, 5% 4.48+0.36 mcg/ml, L,
15%) 3.97+ 0.22 mcg/ml, + 1 30%-°l 4.06x 0.

30 mcg/ml, L, 5% 7.66+0.68 mcg/ml, L. 15
£ 7.50+ 0.66 mcg/ml, L, 30%¢] 7.91+0.77
mcg/ml, Ly5%-°l 11.33+ 0.77 mcg/ml, Ly15% 9]
11.83+0.59 mcg/ml, L; 3089 11.30+2.11
meg/mle2 47 lidocained] A&7 FA o)



~Di

ARt Lide

Z7V ol wet S7hstden, oA e L5809
3.70+0.32 mcg/ml, L;15%¢) 3.83+0.33 mcg/
ml, L; 30%°) 4,10+0.22 mcg/mi2 IF39]
R M A vgtot EAHo R e
f12m, L5800 8.17+0.91 mcg/ml, L, 15%]
8.23+ 1.18 mcg/ml, L,30% ] 7.64: 0.79 mcg/
ml, Ls5%9) 12.95+ 0.71 meg/ml, Ls 1581 13.

Table 2. Plasma lidocaine concentration (mcg/ml)

ineFol &0l 2FxE R AYAYH Wlo] M Y-
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55+ 0.28 mcg/ml, Ls; 30%-°ll 13.79+0.82 mcg/
mlZ lidocaine®] X2 A o] F71Eel uwe}
271899 L, Leide IZ¢) b8 nI3an
83 lidocaineX 7} EA JVEldorv, F 3t
EAGHo2 F2% Aol YU (F 2, 29
15).

L:(100 mcg/kg/min)

L,(200 mcg/kg/min)

Ls(mcg/kg/min)

5 15 30 5

15 - 30 5 15 30

GI 4.48+0.36 3.97+£0.22 4.0610.30 7.6610.68 7.53+0.66 7.91+0.77 11.33£0.77 11.83+0.59 11,30+ 2.11
GI 3.70£0.32 3.83%0.33 4.10£0.22 8.17£0.91 8.23+1.18 7.64+0.79 12.95%0.71 13.55 0.28 13.79+0.82

The values are expressed as meant SD.

15r
E:] Group 1
| Group I
ot

Plosma lidocaine concentration {mcg)

[
. 4l e 1|k
T E
5| ; 1 H LH E
8 S LH TE | E
s| 5] [s0] |51 [18] [z0] |s] [is] |36 ?;g;:)
Ly La Ls

i
Tt
X -

M N,0 ¢ Halothane

Lidocaine infusion (meg-kg-!-min-t)

Fig. 15.Changes of plasma lidocaine concentration values against diazepam injection with various lidocaine
infusion. The values are expressed as mean+ SD.
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De Jong 5”& BiLo A diazepam®] RFF2 2
AQBA e F7HAflol T3 AHFFNE TR
4 glom, X diazepameE AHABA] gL #
M BT} diazepam AA X TN HA= ¥
37l | AQlen, B4 F3URFA #EY s
AYEA gAgEe FAgel #LE F U0z
stgct. ®E# Aldrete®t Daniel®& diazepam$
AFGo g Th vl FHOZRE ¥ Rol
Y A7 138 4 v sg e, dia-
zepam®] AFR0E WAVIZE 67% A 0% 2
ZaAF L AudAz A% AR 50% A
0% 2 FAANZHGL 35t

B dYdMe AEARA &3] gle A1
2738 RolE MAA Y9 lidocained] A&7
AAA NEEA S Foheg 23t A% Fde
23R gkon, diazepame] AR YL E AF ¢
ol o] F7 AEEA Fhv e BAET

Lidocained] ¥4 E=& (systemic toxicity)&
HASY OF EdA Jebd £ glor, X7t
Ao E lidocained] FHE ¥AHH ws}
gz glov, nHA F& B4 A, A%
48%¥8 (cardiac performance) & AAZ
At

Lidocaines] A EA4F3oze 39 vy
(numbness of tongue), 7F¥-& “7] (light heade-
dness), AR, =A%, ¥, EF, TEFFA
azln AE# oA Fel v

Lidocaine?] ¥4 534 & 55 4234 54%
HE# gA] Aleldle W& A g1, lido-
caine22 A H¥H AL lidocained] UAHH
9l AdHohe $3A744 5402 AT FIE
o2 Atasd oF oA 4¥EH AAV o
&) A #r FE3) 871 51, QLS
% Hg4+E (hypercapnia)©) 1.2 lidocaine?)
2 XA% (minimumn lethaldose) ©] 4¥]2
Mgt Enx glch?

—olA¢ - YA - Y - HAR - FFA -

T NHAZEES F3 AAA L B A
BF (acidosis) o} FHetibFol ol =A ZE71%
':]_. 10)

Lidocaine®] A4l 543 Hde Azgrde
diazepam©] B8 AFAHAW Ao 2 G Follx
thiopentale] AV H GAHFo) JSdx BT73
I @] o]%Hi gltt. ol thiopental®d] &
&8 &3 F¥o] diazepams] HL YATY
Aoz A% 21 WAI)S) o)7 AF FHE 5
F9 AAE J¥FHoz S8 WEQ] A
Figs

Lidocaine® ¥% 7} 3.5 mcg/ml ©] 84 734
EAYE FY5EE 9ANINA geHoash,
HEAZNME EE lidocaine YFAE A 4
£%5¢ F2AYa @

Lidocaine®] ¥Z% X7t 5 meg/ml °]8HAle 4
AxA QRS complexd 713H& WH3AFIA &
on A¥PA 9FE vAA ¥n =F 1F
AAA L BEEx HEA A gETh

¥ZE4 %% (toxic plasma concentration)$]
5—10 mcg/miAle TE2EH FAH JPAA 4
Y& A E AAA AEUE o7, B 4R
A=Z3E (cardiac impulse) 8] AEE =T A 3HA
e, A44€ PR 7, ¥l QRSTE Ve

Lidocaine9] 71¥& ##-8-& 5 ARA A Y
g, $3 4349 A5 $39 dgE @
2o % lidocained ¥FEE7} 5 mcg/mie)d A
veldr}, Lidocained ¥ZF% %X 5-10mcg/miAl
= &AL veld 5 e, lidocaine FE7F
10 meg/ml ©1BANE $FAAA 9A, F3F,
AR dold F Ut

Lidocaine®] @YX} (convulsive threshold) &
F9Y ANaFE, BFEF, LS Fagd,
AEALT dYe A% 829 A£HY lido-
cained] BY FAA e Foj o} o}, @

B AHAE lidocaine?! 43 AAZ 100 meg
/kg/min F9 30% ¥ 200 mcg/kg/minE FI3}
feon, ofF 308 ¥ 300 mcg/kg/ming& A&H
A2, lidocaine 100 meg/kg/min FoJA)
¥ lidocained %% 4 mcg/ml, 200 mcg/kg/ml
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BoA YFFEE 7-8 meg/ml, 300 meg/kg/ml
EoJA] 1113 meg/mleE lidocaine 200 meg/
kg/min, 300 mcg/kg/min FT& lidocaine?]
2242 JEe %2 vt 23y ol
el w59 M7t F4 AYY, L&A, A
AYFAGAF, #H44d GE FAAF, 44
e FAXF 9 ¥IE Yoy 2F
A A oHY. oy 4% BLAFd k=
B THAPNE 1-2 mg/kg®) lidocaine F34)
FNEH glo] lidocained] HAFo] Y 3o,
A&NAA &40 Qe AAANE T ®L
¥l lidocaines] FAAlNE AEFAY 75
A48 gAEo] AN Busk dXse 2
FE HAFL Qi

Lidocaine®] A8 & AL lidocaineo] 4ol
AR AR A AL F A o wjfEE
2EAQ AFAARE 7FA™ Thomas$®2 rat*
% nucleus tractus solitarius® bupivacaine®) 1} Ii-
docaine®] A F4o 2 £ & 2q3 Pt
310 Heavener'®& 3L%0] 9] &34l lidocaine™
bupivacained] FAF F4-o02 FANE PR
o RIE Ut

Lidocained] ¥ FoJF<¢t 2HE Jepde %
7] ¥t F7M7% lidocaine® A¥HA 9] F-&
NAF A&AZAAN g8 A= gHA 4
¢ AFEaRE Hdyge) 2 & Jon § AF4)
A AFESE #FY F e o] A=A
B+ lidocained] H& FEoA Fo F FA Y
Bl wkgolold & AY ZAHAY Fo F 5
oM o)F AxE #IE & gl

Lidocaine?] 8F X7t Z7F3ld A 8#A e o
AMEZRIY A v, v FAqMe JE
B4 A A7 99t Kaost Jalar®E A
8 7] (decerebrate dogs) A lidocaine & & ¥
&3 gAHTE #FAPon, JEAFNAE
22 lidocaine FEXANME 4Z9A g Y
BYtE RIE Utk ‘

Wagman 59 lidocaine2 2 o}71 € ©& o] Ji-
mbic systemo|A 719E 5 vtz B3 x&Al
BA &4 #A g& FEANA limbic system

& & A% (high center)d AF2E lido-
caine®] % ¥& FAA lidocaine2 2 HE
AP HA E4¢ AA g3 & 5 Ao Ao
IHEE barbituratestt HE FF3ARA AAA
5 FavFHAR U Z8 NEAR AHEA
ZARQ AEBA GAo) D] FARA BTF
slojof g},

Z2A7374 JAAEL lidocaines A ¢
HAERA AT 1HE FE 4 Aen 3 AA 9
A2 JAER7L & F A3, o AL lido-

‘cainelZ Q% ABHAA JAEFHY FtE £

Atk 53] AABA JAAY JAHE-E& 7HA
AAE ke FAE lidocained] AFHY A2
JA A AN ¥ UAE Ao J|dEr).

McWhirter $%-& barbiturate$} nitrous oxide 2
wH 8 Aol A lidocained] MBEA L] FHFE ¥
28Q Y barbiturate2 vt @ sl E A3l
L8 A& AEEA JAEEE Ek o nit-
rous oxide2 W} E /oM A¥EA 9 A7}
AR k&S Beoa kg

B AN gYgsiE, H@sY 47159 371,
FA3NYge Z7HE B 5 A} ol gk
lidocained H4 45 H2¥F FAAe &
FgoldeH ol AAAA g8 wAEHE
whgo F7t2 Fa vl A7 HE ] FHHQ
AR FEg NA%eE BadL? dog®F sheep®
o 4] lidocaine$} bupivacaine 54 ATA HE¥#
o A 9L o 19 dX@o}. Lidocaine
100 mcg/kg/minE 143 A A= Collingsworth
5¥e] ®iro]rsl go)] PR ) FZYH(.5—
6 mcg/mD 9] 3Froller oy Fi Ee ¥4
0 EL doiW ¥BF lidocaineX &+ FFIHA
2% Apou-Madi 599} 718W A8A AR LA
Hg& AR e FEE 71F 29} Aberg 50
MAllA sE2 A FAY 4L gA =
228 %9 3.5 meg/mle BFFE FAMHA
o}

Lidocaine®] ¥&% %+ 100 meg/kg/min A%
AFHANE Al LF S4FFE U
de ¥ 5 meg/ml olAeIPen, F Y
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48 Aol §1vh. Diazepame ¥3F w3}
AYE ol (55—95%)37) W) 7] wizgtr) &
74 4wt A S g GAE Aol AE
Z-go] ol ATE] $908, barbiturateE £
AFet FAg MAME lidocained] AL 2%
gvhs Ba27F Qloh Diazepame 448 ¢3t
A7), S& A 829 ol E Fa Fav)
HAA Y ZAFA FFAAA FAL 727
A AHg-Ert.

a2 bupivacaine, etidocaine 5 ¥& VA
SUATH(98%) S 71 F4& vlHAEE vH A
diazepamg) AHE-& o] & FAulHA e F9 A

& A3ANE 4 ivke BRIt gidh o
B oA diazepam ¥4 ¥ % 2] 43 bupiva-
caine, etidocaine groupolA °ol&¢] ¥FFE7}
wgtor HFE vAVIE FUTL st 0)g9
ZAH% diazepam ESAA] I WA ¥F &
WAz A WAL tAE § UAsE B
FAoh, B A diazepam®) REFL 2 lido-
cained] ¥FFx 9 zlolE 7t g o BAEHA
ogu7t flem, Ly 5%, Ly 3084 diazepam
Fo FeolA 283 lidocained ¥FEE=7F H
¥S Aoz vy

2 o

AXEE, 9 =2 54 vH3A, oy @
AR ¢F B FEAAAA &3] K] i
docained] &%, =& alFAZ Q7 5 4
A BAE ¥ Ee A7 A8 A4
=¥ diazepam® FAF A o) A¥ HERA
H3 @ lidocained] VEEZE T, £33}
Eae] #@E g9 NEd =g dux B 48
3

Nitrous oxide, halothane22 1} d o)A
THO|FA AME F 2HIFE A HF o]t
45 35— 45 mmHgE FXSHHEA T4 vl A ¢l
lidocaine®] €#-& 100 mcg/kg/min, 200 mcg/
kg/min, 300 mcg/kg/minZ Z7 3087 43

=04 UMD ATl e - AR - 3L~

AABAA, diazepam AF o] {5 g 4%
32 W3l 9 lidocained] VFEFHEE =73
31, A8 A¥8FAY CaCLE Foste &
BAEg BE3Y vl ol o Ee AAE I

Lidocaine®] A|&3 A o) Z51g o ola} A
gaA Y JAZ AstA vdebgen P $9d,
AR, 48 &Ry, F44d e FYgAs,
SAA e ZUAS T A2 (p€0.05),
AEY A7, F4 A< ANED AYA 5
& F7HE R et (p€0.05), A9ES, BT ¥
U, H¥H AYAS$Y HIe A U
t}.

Lidocaine 100 mcg/kg/min A&FH A A&
diazepam& FHE LUFANAM T FF FH¢a 9
ARE FA2E BHoen (p0.05), lidocaine]
YT F T diazepamTof 81A] & I FolA & 3.
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— Abstract—

The Effect of Lidocaine Dose and Pretreated Diazepam on
Cardiovascular System and Plasma Concentration of
Lidocaine in Dogs Ansthetized with Halothane-Nitrous Oxide

Kyeong Sook Lee, Sae Yeon Kim, Dae Pal Park

Department of Anesthestology
College of Medicine, Yeungnam University
Taegu, Korea

Jin Mo Kim, Chung Gil Chung

Department of Anesthesiology
College of Medicine, Keimyung University

Taegu, Korea

Lidocaline if frequently administered as a component of an anesthetic : for local or regional nerve
blocks, to mitigate the autonomic response to léryngoscopy and tracheal intubation, to suppress the
cough reflex, and for antiarrythmic therapy.

Diazepam dectease the potential central nervous system (CNS) toxicity of local anesthetic agents but
may modify the sitmulant action of lidocaine in addition to their own cardiovascular depressant.

The potential cardiovascular toxicity of local anesthetics may be enhanced by the concomitant administ-
ration of diazepam.

This study was designed to investigate the effects of lidocaine dose and pretreated diazepam to cardiova-
scular system and plasma concentration of lidocaine.

Lidocaine in 100 mcg/kg/min, 200 mcg/kg/min, and 300 mcg/kg/min was given by sequential infusion
to dogs anesthetized with halothane-nitrous oxide (Group I).

And in group I, after diazepam pretreatment, lidocaine was infused by same way when lidocaine
was administered in 100 mcg/kg/min, the low plasma levels (3.97+ 0.22—4.48+ 0. 36 mcg/ml) caused
a little reduction in cardiovascular hemodynamics.

As administered in 200 mcg/kg/min, 300 mcg/kg/min, the higher plasma levels (7.50+ 0. 66—~ 11.83
0.59 mcg/ml) reduced mean arterial pressure (MAP), cardiac index (CD), stroke index (SI), left ventri-
cular stroke work index (LVSWI), and right ventricular stroke work index (PVSWI) and incresed pulmo-
nary artery wedge pressure (PAWP), central venous pressure (CVP), systemic vascular resistance
index (SVRI), but was assciated with little changes of heart rate (HR), mean pulmonary artery pressure
(MPAP), and pulmonary vascular resistance index (PVRD).

When lidocaine with pretreated diazepam was administered in 100 mcg/kg/min, the low plasma level,
the lower level than when only lidocaine administered. reduced MAP, but was not changed other cardio-
vascular hemodynamics.
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While lidocaine was infused in 200 mcg/kg/min, 300 mcg/kg/min in dogs pretreated diazepam, the
higher plasma level (7.64+ 0.79— 13.79+ 0. 82 mcg/ml) was maintained and was associated with reduced
Cl, SI, LVSWI and incresed PAWP, CVP, SVRI but was a little changes of HR, MPAP, PVRL

After CaCl; administeration, CI, SI, SVRI, LYSWI was recovered but PAWP, CVP was rather incresed
than recovered.

The foregoing results demonstrate that pretreated diazepam imposes no additional burden on cardiovas-
cular system when a infusion of large dose of lidocaine is given to dogs anesthetized with halothane-
nitrous oxide.

But caution may be advised if the addition of lidocaine is indicated in subjects who have impared
autonomic nervous system and who are in hypercarbic, hypoxic, or acidotic states.

Key Words . Lidocaine, Continous Infusion, Diazepam, General Anesthesia



