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=Abstract=

The Effects of Local Anesthetic Agent and Epinephrine on
Blood Flow of Femoral Artery in Rabbit

Soo Won Oh, M.D,, Gil Hoi Koo, M.D. and Choon Hi Lee, M.D.*

Department of Anesthesiology, College of Medicine, Chung-Ang University,
Department of Amesthesiology, College of Medicine®, Ewha Womans University, Seoul, Korea

Many surgeons and anesthesiologists prefer using vasoconstrictor mixed with local anes-
thetic agent to reduce the incidence of side effects and prolong the duration of analgesia
because most local anesthetic agents, except cocaine, were believed to possess vasodilating
effect. However, some investigators recently reported vasoconstricting effect of local anes-
thetic agents. There is still controversy on the vasoactive effect of local anesthetic agents.
So this study is aimed to clarify the vasoactive effect of local anesthetics in the animal
model resembling clinical settings.

Rabbits were anesthesized with ketamine and halothane, and respirations were controlled
with Harvard animal ventilator. Lidocaine(0.5%, 1.0%, 1.5%) and bupivacaine(0.125%, 0.25%
and 0.5%) with or without 1:100,000 epinephrine were subdermaly injected on the femoral
areas of 24 rabbits. The concentration-dependent vasoactive effects of lidocaine and
bupivacaine on the femoral artery were measured with Doppler flow meter in vivo. The
mean arterial pressure, pulse rate, arterial blood gases, pH and level of serum electrolytes
were measured at every 2 minute interval for 30 minutes.

Results were as follows:

1) There was no significant vasoconstriction with 0.5% lidocaine and 0.125% bupivacaine.

2) Statistically significant(p<0.05) vasodilations were observed with lidocaine(1.0~2.0%)
and bupivacaine(0.25~0.5%).

3) There were no changes on the duration of vasodilation induced by local anesthetic a-
gents of various concentrations.

4) Onset of vasodilation induced by local anesthetic agents of high concentrations were
faster than that of lower concentrations.

5) In the mixed injection group of epinephrine and local anesthetic agent, the vasocon-
striction induced by epinephrine was completely reversed by local anesthetics, approxi-
mately 5 minutes later.
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In conclusion, local anesthetic agents at dose exceeding 1.0 % lidocaine and 025 %
bupivacaine increase local blood flow significantly in animal study in vivo which is appli-
cable in human clinical settings. The increase blood flow may be due to dilatation of blood
vessel. Further study on the analysis of association between amount of absorbed local an-
esthetics in the blood vessels and dilatation of blood vessels is needed.
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Fig. 1. Schematic arrangement of the experiment.
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Table 1. The Mean Arterial Pressure after Injection of Local Anesthetics

{mmHg, mean+5D)

Time L05 L1o LLS L2.0 L2.0+Epi B0.125 B0.25 B0.5 B0.5+Epi
Control 784+10.7 803+ 7.9 804%113 75.7+11.1 789+ 88 80.7+£125 805+153 833+1l1 79.4+£157
Imin 764% 98 832+103 795+104 76.0+102 793+105 821+102 81.9+17.2 839+13.2 822+136
3 77.1+111 802+10.7 784+ 99 77.1+124 802118 815+ 99 732+183 850102 81.0+14.2
5 783+10.1 79.7+ 9.8 79.1£121 782+ 93 822+129 8lL6+10.8 795+135 84.0+11.8 83.1+1238
7 779+ 76 80.2%x11.2 80.2+11.9 769+108 83.1+11.2 808+11.2 832+142 83.6+108 825+12.2
9 80.2x11.4 822+ 82 81.8+104 77.6+12.1 830+ 94 80.2%10.7 825+13.4 822+ 95 824131
11 790+ 87 789+ 9.8 79.8% 98 788%11.8 836+106 81.3+127 82.2+15.6 826+105 822+125
13 780+113 79.2+ 95 80.1+£102 772105 785+114 792+ 85 825+125 828%13.7 820z 95
15 79.3+10.1 8L1%10.9 805+ 87 764+11.8 822+13.7 789x 9.2 832+140 829x159 80.6::10.7
17 788+103 822+11.1 788112 76.7+12.0 81.9£13.0 799+11.4 83.0+128 832+165 80.2+11.0
19 81.0+ 9.6 820+105 785+ 9.0 757+109 8L7+159 802108 825+125 852+195 835+ 93
21 81.4+103 81.2+106 76.8+117 763+11.3 795+14.6 815+ 8.8 817+ 95 842+148 8L7t11.6
23 773+ 98 832+12.0 756%132 77.9+10.8 783+142 824+100 823+10.1 83.8+13.8 8l.5+138
25 792x120 824+ 75 757£140 765124 794+140 8L7x116 829+ 99 83.0+100 806+136
30 786+ 99 81.5+11.2 768+13.8 776% 9.8 79.8+ 9.7 81.1+105 845*138 829+115 788+1L8

L0.5: 0.5% lidocaine 2 ml, 1.1.0:1.0% lidocaine 2 ml, L1.5: 1.5% lidocaine 2 ml, L2.0: 2.0% lidocaine 2 ml
L2.0+Epi: 2.0% lidocaine 2 ml and 1 : 100,000 epinephrine(20 ug), B0.125: 0.125% bupivacaine 2 ml
B0.25: 0.25% bupivacaine 2 ml, B0.5: 0.5% bupivacaine 2 ml,

B0.5+Epi: 0.5% bupivacaine 2 ml and 1 : 100,000 epinephrine(20 ug), -

p<0.05, n=24(idocaine 12, bupivacaine 12)
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Table 2. The Pulse Rates after Injection of Local Anesthetics

(mmHg, mean:£SD)

Time L0.5 Lo L15 L2.0

L2.0+Epi

B0.125 B0.25 B0.5 B0.5+Epi

Control 230.2+33.5 239.2+43.5 20.83+35.3 213.0+£24.3
I min 225.4+40.4 230.0+35.2 222.8+40.1 222.84:30.1
3 234.4+45.1 23524324 210.7+:394 21974345
5 230.6+29.9 235.0+33.0 217.5+29.0 223.8+32.1
7 232.0+39.3 238.1 +34.8 216.7+32.2 232.2+35.2
9 240.0+33.7 240.1£405 220.0+35.3 229.7+29.6

11 236.5+:35.6 236.2+38.9 218.5::34.4 226.7+33.4
13 240.2+40.1 241.1+41.2 216.8+42.1 2195+37.2
15 238.7+29.8 238.8+£39.2 210.4+387 220.8+345
17 243.3+37.7 241.74£395 208.5+37.8 224.0£29.8
19 235.0+36.5 238.6+£36.8 209.4+35.2 227.7+£32.8
21 233.8+29.0 242.2+43.8 210.4+40.1 228.3+30.9
23 237.4+343 241.1£31.9 219.2+36.9 220.6+28.9

230.2+38.4 218.8+34.2 219.9+£455 210.0+£305 220.5+35.1
2352405 220.8+28.7 220.5+38.4 215.8+33.8 225.3+36.4
236.8+42.1 2175301 223.8+42.8 213.3£35.4 22084388
235.041.8 222.9+34.1 220.8+34.8 2155+28.1 2225+395
239.1£43.5 217.3£29.7 219.3+£36.8 220.2+33.2 230.9+42.6
228.8+39.5 224.41345 2234+£35.1 219.7+38.2 23161482
230.4£37.4 2208305 220.81+38.8 215.6+:40.6 230.8+435
232.0£38.2 220.0+32.8 230.5+42.8 220.8+35.5 220.2+386
225.7£42.6 224.4+31.2 2254+385 219.4+38.1 222.8+30.1
228.8+40.2 217.6129.8 2264394 220.3+34.2 2254+40.1
225.6+41.1 2199327 2255+22.9 217.5+36.8 226.9+38.7
226.2+41.0 225.1+33.5 220.8+19.5 212.6+31.5 232.5+38.5
228.1£40.8 2185+29.6 222.8+26.8 210.5+£33.3 219.5+35.2

25 232.1+25.8 239.5+35.4 217.3£354 2245+34.6 2246375 220.2+36.3 223.4+30.5 2147329 22224355
30 23504373 238.4438.7 21554392 230.4+28.6 230.5::42.3 22234314 220.7+:326 217.2+35.2 225.8+36.8

L0.5: 0.5% lidocaine 2 ml, L1.0:1.0% lidocaine 2 ml, L1.5: 1.5% lidocaine 2 ml, L2.0: 2.0% lidocaine 2 ml
L2.0+Epi: 2.0% lidocaine 2 ml and 1: 100,000 epinephrine (20 ug), B0.125: 0.125% bupivacaine 2 ml
B0.25: 0.25% bupivacaine 2 ml, B0.5: 0.5% bupivacaine 2 ml,

B0.5+Epi: 0.5% bupivacaine 2 ml and 1:100,000 epinephrine(20 ug),

p<0.05, n=_24(idocaine 12, bupivacaine 12}
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Table 3. The Arterial pH after Injection of Local Anesthetics
(mean+SD)

Time

Los L1o L5 L2060 L20+Epi BO0.i25 B0.25 B05  B0.5+Epi

Control  7.32+0.05 7.35+0.03 737002 7354004 7.32+£0.05 7.32+£0.05 7.35+0.04 7.35+0.03 7.34+0.03

1 min
3
5
7
9
11
13
15
17
19
21
23
25
30

7.32+0.04 7.34+0.05 7.35+0.04 7.32+0.06 7.32+0.06 7.33+0.05 7.35+0.02 7.34+0.03 7.35£0.03
7.33+0.03 7.34:0.04 736003 7.34+0.04 7.36+%0.02 7.31+0.06 7.36:0.03 7.34+£0.03 7.35:0.03
7.34£0.02 7.35+0.05 7.36+002 7.34:+005 7.35:+0.04 7.32+£0.05 7.36+0.02 7.35+003 7.35:+0.02
7.34+0.03 7.34+£0.05 7.3720.03 7.34+£0.03 7.34+0.04 7.32+0.06 7.35+0.02 7.34x0.01 7.35£0.03
7.34+0.02 7.34£0.04 7.36+£0.03 7.35+0.04 7.35+0.03 7.32+0.06 7.34+0.03 7.35£0.02 7.35%0.02
7.33£0.04 7354005 7.35+0.03 7.35+0.04 7.32£0.05 7.33+£0.04 7.34+0.02 7.35+0.03 7.29+0.05
7.33£0.03 7.35+0.02 7.36+0.03 7.34:004 7.32+£0.06 7.31+0.07 7.35+001 7.33+£0.02 7.36:+0.02
7.34+0.03 7.34+£0.02 7371002 7.34+0.05 7.33+0.05 7.31+0.07 7.35+0.03 7.34:£0.03 7.34+0.02
7.36+0.04 7.34+0.08 7.37+0.02 7.35+0.03 7.34%£0.04 7.31:£0.06 7.34+£0.04 7.33+0.02 7.35+0.02
7.36+0.04 7.34+0.08 7.36+0.03 7.34+005 7.34%0.03 7.32+£0.06 7.34+0.02 7.33+0.02 7.35+0.03
7.37+0.03 7.35+£0.02 7.36£0.03 7.34+0.04 7.32+0.04 7.32:0.05 7.34£0.01 7.34£0.03 7.3310.02
7.36£0.03 7.35+0.02 7361003 7342004 7.34+0.04 7.31+£0.05 7.34+0.03 7.34+0.04 7.34+0.02
7.34£0.04 735+0.05 7.36+0.03 7.34%0.03 7.34+£0.04 7.31+£0.06 7.35+£0.02 7.35+0.03 7.33+0.02
7.33+£0.03 7.34+0.04 7.37+0.02 7.34+0.04 7.35£0.03 7.31%£0.06 7.35+£0.03 7.34+0.03 7.35+0.02

1050

5% lidocaine 2 ml, L1.0:1.0% lidocaine 2 ml, L1.5: 1.5% lidocaine 2 ml, L2.0: 2.0% lidocaine 2 mi

L2.0+Epi: 2.0% lidocaine 2 ml and 1: 100,000 epinephrine(20 ug), B0.125: 0.125% bupivacaine 2 ml

B0.25:

0.25% bupivacaine 2 ml], B0.5: 0.5% bupivacaine 2 ml,

B0.5+Epi: 0.5% bupivacaine 2 m! and 1 : 100,000 epinephrine(20 ug),
p<0.05, n=24(lidocaine 12, bupivacaine 12)

Table 4. The Arterial Oxygen Tension after Injection of Local Anesthetics
(mmHg, mean+SD)

Time

Los5 Lio LS5 L20 L20+Epi BO0.125 B0.25 B05 B0.5+Epi

Control
1 min
3
5
7
9

11
13
15
17
19
21
23
25
30

44091435 450.2+51.6 440.9+:435 429.3+34.7 424.9+435 402.4+50.3 418.8+£30.2 429.4+40.2 425.9+35.5
420.6::44.9 4453+42.2 420.9£57.2 430.4+41.5 4255+39.6 411.243.8 410.2£33.5 41594392 432.8:+:38.8
432.5+37.8 440.3+45.2 427.8:+45.3 435.9+39.8 436.1 £40.2 412.5+39.8 4125415 409.5+35.8 430.2+36.4
441.4:40.2 442.7+£458 42401403 430.6+35.6 430.2+41.2 4155+40.1 425.6+145.7 410.2+37.1 429.8+39.2
435.0£39.0 448.8+38.7 427.9+39.8 432.2+32.1 433.3+384 412.2+39.4 423.2+50.1 420.5£35.5 432.8+41.0
432.7443.2 443.3:+44.7 430.3:39.2 429.4+30.5 436.8+37.5 415.8::34.8 42231387 421.5+34.9 431.0+£284
428.7+£39.7 442.2:+46.4 433.0:385 422.6:+36.2 431.9+£40.5 411.4:32.7 423.6:-36.7 428.1+36.8 425.4+£35.9
433.5+29.9 441.7+475 4355+20.9 420.7+47.2 436.0£42.1 410.2+38.1 420.8+29.9 430.5£40.2 428.1+38.1
430.0+375 44221382 439.4+33.3 422.0£405 44.08+:40.2 415.6+32.0 422.5+34.4 425.8+41.8 423.5+38.8
441.1£39.3 442.41+39.0 43041402 419.5+35.7 444.2::43.8 418.1£29.8 422.6+35.6 421.6+35.5 422.9+375
437.2:£39.4 44081411 42851383 420.9+29.8 439.8+39.4 419.3+335 412.7+36.1 422.7£36.7 427.1 £356
440.2+44.7 44111452 432.4+427 425.4130.3 432.5+35.5 420.5+39.9 431.0+40.5 423.6+38.3 425.8::35.9
431.5:37.0 441.2+44.8 43551465 427.8134.8 432.1+32.8 421.1+£43.2 425.7:34.4 409.7+40.2 426.7£40.6
420.9+43.3 440.8+45.0 440.2+39.8 420.1375 430.6+35.6 413.4+35.8 426.1 £38.7 412.4+35.4 421.0+384
433.7+£432 44254426 4385381 418.739.6 4359+36.6 41571408 429.0::42.2 420.6:32.2 420.5£41.3

L0.5: 0

.5% lidocaine 2 ml, L1.0:1.0% lidocaine 2 ml, L1.5: 1.5% lidocaine 2 ml, L2.0: 2.0% lidocaine 2 ml

L2.0+Epi: 2.0% lidocaine 2 ml and 1: 100,000 epinephrine{20 ug), B0.125: 0.125% bupivacaine 2 ml

B0.25:

0.25% bupivacaine 2 ml, B0.5: 0.5% bupivacaine 2 ml,

B0.5+Epi: 0.5% bupivacaine 2 ml and 1: 100,000 epinephrine(20 ug),
p<0.05, n=24(lidocaine 12, bupivacaine 12)
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Table 5. The Arterial pH after Injection of Local Anesthetics
{(mmHg, mean+SD)

Time 105 L1Lo Lis L20 L29+Epi BO0.125 B0.25 B0.5 B05+Epi

Control  35.7+3.33 346+30 359+33 349+38 36.0+33 363+37 355+27 367+21 357%33
Imin  36.7£29 352%£25 34121 353+29 382134 354+34 341+33 358+38 355+39

3 36.2+32 358%42 35041 349+32 388x19 351£34 355+£28 354+26 360x32
5 36.1+:33 350440 353+36 351+33 37.2%22 347+28 351436 353+32 362+30
7 355+32 35.1+£38 354431 352132 35532 346130 356+34 335%31 358+26
9 355+3.0 348+32 36.0%+40 351428 360+35 345+31 354:£39 362430 360+2.6
13! 36.0+40 345+28 354+29 353+35 336+3.6 344+31 350+40 361+36 354%25
13 35938 345%27 358+35 360+£36 324145 345432 352437 361438 356+34
15 338+33 346+25 352+36 358+31 355+3.0 339+31 348+£38 358135 358+38
17 345+39 348+30 358+31 360+36 341+34 348+28 346+35 360+30 358+3.2
19 346+37 342+28 36429 359+27 338+40 357+33 345+38 357+£29 37.0x3.0
21 33.8+35 344424 363435 358+32 346+41 355+35 345437 354428 37230
23 34.1%33 345+25 360+32 361+34 350+39 35.0x35 350+3.0 355%39 365%19
25 342+31 346x28 361£33 357+31 347+38 355%31 348+£25 352x33 36.1x28
30 35.0£3.1 34230 356+29 359x34 344:+43 354430 355436 358432 358430

1.0.5: 0.5% lidocaine 2 mi, L1.0:1.0% lidocaine 2 ml, L1.5: 1.5% lidocaine 2 ml, 1.2.0: 2.0% lidocaine 2 ml
L2.0+Epi: 2.0% lidocaine 2 ml and 1 : 100,000 epinephrine (20 ug), B0.125: 0.125% bupivacaine 2 ml
B0.25: 0.25% bupivacaine 2 ml, B0.5: 0.5% bupivacaine 2 ml,

B05+Epi: 0.5% bupivacaine 2 ml and 1:100,000 epinephrine(20 ug),

p<0.05, n=24(lidocaine 12, bupivacaine 12)

Table 6. The Serum Sodium Level after Injection of Local Anesthetics
(mEq/L, mean+8D)

Time Lo5 Lo LL5 L2.0 120+Epi  B0.125 B0.25 B0.5  BOS5+Epi

Control  133.4+2.1 132.9+3.1 1254+2.1 1315+17 131.4+3.1 1328+1.2 1329£2.0 132311 132416
Imin  1303+24 1302+48 1305+22 1342+£23 133.3+22 1302435 1332+3.8 133.2+12 133.8+2.0

3 1344223 130244 1318x21 1325+3.0 1328+25 1304+31 1328+42 1329+15 1329+19
5 1339427 131.1£5.2 1307+1.6 1315+28 132.9+28 1321+1.7 1327+39 1306+13 1325%1.2
7 1329423 131.24£4.8 130519 131.0£25 1345+19 1324£15 133.0+3.2 1319+11 1333=15
9 133.0+2.3 130.8+39 131.8+2.8 132.1+0.8 1356+22 1335+0.6 1332+41 1325+1.2 1309%14
11 133525 1305+32 1316=15 131.8+£3.0 1346+23 1339420 1332+40 1334+15 13L1+14
13 133.4+2.7 130.8£4.0 131.8+1.9 1309432 1358+15 133.0%0.7 1352+28 1335+18 1334x16
15 1340422 130.5:4.1 132016 1315420 1367416 1342£21 1347+3.7 1336420 133.0x15
17 1335+2.2 130.6+4.0 133.1x25 131.8+25 1375+19 1324+23 1329428 132.7£16 1324£19
19 132.9+1.8 130.4+42 1345+3.0 131.4+2.8 136418 1335+37 1334135 1322415 133.6x1.1
21 130.8+42.6 130.2+3.8 133.1+19 1322427 1355+1.8 133.0+32 1326+4.1 133.0+24 1324%1.2
23 137.24+2.9 1305+35 1322+24 1328+3.1 1348+20 13L.7+26 135.0+3.1 132.8+26 132.0+13
25 136.0+22 1304+29 1322426 132.0+3.0 1339421 1323435 1335+4.2 1324+23 133.0x15
30 137.7£2.9 131.3+31 1325+19 131.7+2.0 1348+23 1305+35 1329+3.7 132.6£25 1342+16

10.5: 0.5% lidocaine 2 ml, L1.0:1.0% lidocaine 2 ml, L1.5: 1.5% lidocaine 2 ml, L2.0: 2.0% lidocaine 2 mi
12.0+Epi: 2.0% lidocaine 2ml and 1: 100,000 epinephrine(20 ug), B0.125: 0.125% bupivacaine 2 ml
B0.25: 0.25% bupivacaine 2 ml, B0.5: 0.5% bupivacaine 2 ml,

B0O.5+ Epi: 0.5% bupivacaine 2 ml and 1:100,000 epinephrine(20 ug),

p<0.05, n=24(lidocaine 12, bupivacaine 12)
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Table 7. The Serum Potassium Level after Injection of Local Anesthetics
(mEq/L, mean+SD)

Time Lo5 L10 L15 120 L20+Epi BO0.125 B0.25 B05 B0S5+Epi
Control 29404 3305 34+04 30+03 32104 34105 34+03 34+05 3.4%04
I min 32+05  33+04 32+05 31x02 3.1+04 37£07 35404 35+05 3304
3 31x03  33+05 31x04 31+04 31x03 3604 35x03 35+04 36x05
5 30+03 32+06 31+£08 31£02 3.0+03 36+05 35+04 35+£04 37104
7 3.0+04 33+04 31£07 3.0£03 2805 35x04 35+05 3506 3503
9 30+02 35+05 3106 3.0%03 31x03 34+05 3.6£04 3607 3503
I1 3.1+£02 35407 3.0+08 30+04 31+03 35x06 36+05 3510 35+04
13 32+02 35+06 31+07 31+02 30+03 3506 35+04 35+06 3.4£03
15 3.1+02 36+05 36+10 31+04 31+04 34£03 35+33 34+06 33+02
17 29+03 35+04 32x11 30+04 30103 35+04 34%03 32+11 34+03
19 29+03 34+04 31£09 30+03 31+03 35+06 34+03 33£11 35x03
21 26+04 34+05 31+£05 3.1£03 32+05 34%£05 35+02 34+09 34£03
23 30+03 34+04 3.1%06 31+02 32+03 33+£07 3503 34106 33£04
25 30+03 35+05 31xL0 30+03 31+£03 33+£06 34x04 35+04 35+03
30 3.0£03 35£07 32xL1 31403 32404 34£07 34£04 35+06 3503

L0.5: 0.5% lidocaine 2 ml, L1.0:1.0% lidocaine 2 ml, L1.5: 1.5% lidocaine 2 ml, L2.0: 2.0% lidocaine 2 ml

L2.0+Epi: 2.0% lidocaine 2 ml and 1:100,000 epinephrine(20 ug), B0.125: 0.125% bupivacaine 2 ml
B0.25: 0.25% bupivacaine 2 ml, B0.5: 0.5% bupivacaine 2 ml,

B0.5+Epi: 0.5% bupivacaine 2 mi and 1: 100,000 epinephrine(20 ug),
p<0.05, n=24(idocaine 12, bupivacaine 12)

Table 8. The Serum Calcium Level after Injection of Local Anesthetics
(mEq/L, mean+S8D)

Time Lo.5 Lo L15 L2.0 L20+Epi BO0.125 B0.25 B05  BOS5+Epi
Control 37401 39402 36+03 36+02 35+0! 35+02 36+02 38+03 40+03
I min 36+0.1 38+03 36+02 35+03 36+02 36+03 37+03 39102 4.0+02
3 37+01 38+04 36+04 35+03 35%02 3504 38+02 4.0+03 3.9+03
5 37+02 38+03 35+06 35+£05 35+02 35+03 37+05 4002 38+02
7 36+02 38+04 36+02 35+£04 34+01 341204 37+04 41+02 38%03
9 37+02 38+04 36+03 35+04 3502 35+04 38+05 42+03 3.6+03
11 37+02 40+05 36+02 34+03 34+03 37+05 38+03 42402 35%04
13 3.7£02 39£04 3505 34x04 34+03 36+04 37202 43+03 36+03
15 36+02 39+04 36+04 35+03 36+02 36£03 3.7+03 43+£04 36%03
17 36+02 39+£03 36404 35£03 35+£02 36£03 37+04 43:03 3704
19 35+£02 38+04 36403 35x05 35+02 35103 37+04 42103 35102
21 37+02 38403 36+02 35+04 36+02 35+02 38+03 42+02 35+03
23 37001 38+05 36402 36+03 35+03 36+04 37+04 41+03 34103
25 37+02 39+06 36+03 35+03 35%02 36+03 36+04 42104 35%03
30 36+02 39+04 36+05 35403 35%02 36105 36+03 41+03 37104

L0.5: 0.5% lidocaine 2 ml, L1.0:1.0% lidocaine 2 ml, L1.5: 1.5% lidocaine 2 ml, L2.0: 2.0% lidocaine 2 mi

L2.0+Epi: 2.0% lidocaine 2 ml and 1: 100,000 epinephrine(20 ug), B0.125: 0.125% bupivacaine 2 ml
B0.25: 0.25% bupivacaine 2 ml, B0.5: 0.5% bupivacaine 2 ml,

B0.5+Epi: 0.5% bupivacaine 2 ml and 1 : 100,000 epinephrine(20 ug),
p<0.05, n=24(idocaine 12, bupivacaine 12)
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Table 9. Percent Changes of Femoral Arterial Blood Flow after Injection of Local Anesthetics

(%, mean+SD)

Time Lo5 Lo Li5 L2.0 L20+Epi BO0.125 B0.25 B0S B0S5+Epi
Control 100 100 106 100 100 100 100 100 100

I min 986+33 1014159 101.6+34 1032175 882+76% 1025450 97.3+£4.6% 1053+7.0* 95.1+46*

3 97.4+82 984£33 995+£32 1094x103* 963152 1037476 98.1%108 1146x97 903+£7.2*

5 97.0+124 1048:£37% 108.1£11.6%1281+147%100.7£59 99.3+6.2 1065+£79% 122.1:+11.6* 958+38

7 934£137 1056+6.8* 121.3£139*114515.1* 99.1+£52 97559 1194+11.6*1338+195% 98945

9 9414130 1107+£92% 1147£105%1205+12.9%161.3+89 100469 1252:£17.3*130.513.2*1035:8.0
11 96.0+13.8 1087+89% 1103+411.2%1214+136%1051+9.7 101.7+40 1187£153*1254+141.*105.3+7.3*
13 974+12.7 1115£7.7* 1152£10.1*115.0+14.2* 1038+5.1* 1036+71 1155+£14.8*1185+10.2%103.8+6.6*
15 982+8.2 1043+56* 113.1+93* 112.3£105%1042+85 107.1+48 117.2+£192*1188+115%108.7£74*
17 99.3+62 1024+3.3% 106.9+107*110.7+7.8* 99.9+57 1025+47 110.8+11.3*1132+9.2* 106.9+5.3*
19 101.5+44 1035+38% 107.3+7.0* 111.5+88* 982+43 997149 [152£12.1%1143+8.6* 101.6+4.1
21 103.7+81 99.1+46 1024+49 1036+52* 980+51 1018161 111.8+93% 110.6+63* 100.7+40
23 1013+5.7 982451 996+52* 1024+57 975+6.6 1038+82 105376 1114+55% 983+57
25 1025452 980%+41 974+49 1012455 99763 101.1+43 109.9+58% 1062456 99.7+4.8
30 101.0+£2.2  988+3.0 100253 1022447 979457 1022450 995432 103.0+£39 962+69*

L.0.5: 0.5% lidocaine 2 mi, L1.0:1.0% lidocaine 2 ml, L1.5: 1.5% lidocaine 2 ml, 1L2.0: 2.0% lidocaine 2 m!
L2.0+Epi: 2.0% lidocaine 2 ml and 1 : 100,000 epinephrine(20 ug), B0.125: 0.125% bupivacaine 2 ml
B0.25: 0.25% bupivacaine 2 ml, B0.5: 0.5% bupivacaine 2 ml,

B0.5+Epi: 0.5% bupivacaine 2 ml and 1: 100,000 epinephrine(20 ug),

p<0.05, n=24(lidocaine 12, bupivacaine 12)
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Fig. 2. The percent changes of femoral blood flow in

various concentration of lidocaine. 1.0.5, L1.0,
L15, L2.0 and L2.0+Epi. represent the per-
cent changes of femoral blood flow in the Ko-
rean rabbits treated with 0.5%, 1.0%, 1.5%, 2.0
% and 2% lidocaine plus 20 ug epinephrine,
respectively.

FAE F 1189 1051 +£9.7% 3 Z7lstga 178 %
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M 0.125%2) pro s BARCE g Wbl

O L
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Fig. 3. The changes of femoral blood flow in various
concentrations of bupivacaine. B0.125, B0.25,
B0.5 and B05+Epi. represent the percent
changes of femoral blood flow in the Korean
rabbits treated with 0.125%, 0.25%, 05%
bupivacaine and 0.5% bupivacaine plus 20 ug
epinephrine, respectively.
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A Frkstged, F4F F 3080 AR Fo dizA
FFoz U=t 05% bupivacained] epi-
nephrined &4% Tollde 415 o2te €F 3
a2 %ol Aot & HUt Fo1eke] 198 ¥ o
2z £#Fo2 F459d(Table 9, Fig. 2, 3)
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