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Latency : P1 6.0£0.5 msec , N; 7.8+0.8 msec {(mean*SD n=63)

Fig.1 : SEP following tooth pulp electrical stimulation

The first positive wave (P,) and the succeeding negative
wave (N,) were detected and their peak—~to—peak amplitude
(|P1—N;|) was measured.
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Table 1: [P:-N:| at control (just before injection)

Agents |Pi=N:| (uV)
Lactated Ringer’s Solution 84+39
2% Lidocaine-A (1/80,000) 80+24
3% Mepivacaine 60+31
0.5 % Levobupivacaine 62+26
0.75 % Levobupivacaine 82+39
1.0 % Levobupivacaine 92+30
1.5 % Levobupivacaine 86129
0.75 % Levobupivacaine-A (1/500,000) 91+38
0.75 % Levobupivacaine—A (1/200,000) 65+28

mean+SD n=7

There were no significant differences between each group.
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Intensity of electrical stimulation : 4.0 mA
Local anesthetic : 2% Lidocaine-A (1/80,000)
Just before
injection 2.5 min 30 min 120 min 150 min
P
,M NN
N1
I 50uV
5msec
|P1-N1|] 80uV 17V TuV 28uV 61uV
Fig.2 : Change of SEPs after the injection of local anesthetic
| P.—N, | s were decreased following the injection of 2% lidocaine-A (1/80,000), and
began to recover at 120 minute later.
mean+SE n=7 mean+SE n=7
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a- 2% Lidocaine-A (1/80,000)
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Fig.3 : Changes of |P,—Ni | s after the injection of lactated

= 0.5 % Levobupivacaine
a-0.75% Levobupivacaine
--o- 1.0 % Levobupivacaine

+ 1.5 % Levobupivacaine

Ringer’s solution, lidocaine with adrenaline and

mepivacaine

| Pi=N; | s fluctuated slightly by the injection of lactated
Ringer’s solution. In 2% lidocaine-A group, | P:—N:|s were
significantly decreased from times 2.5 to 120 minutes after
the injection. In 3% mepivacaine group, | P,—N: | s were sig-
nificantly decreased from times 2.5 to 25 minutes after the

injection.
Wiz,

L7z (Fig.4).
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Fig.4 : Changes of |P,—Ni | s after the injection of levobupi-
vacaine
| P1—N; | s were significantly decreased following the in-
jection of each concentration of levobupivacaine. The sup-
pressions of |P:—Ni|s were more remarkable as the concen-
tration became higher.
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Table 2 : Significant differences between groups
Tlfne{&fter' 0|25 5 |10 | 15|20 (253040 |50 | 60 | 70 | 80 | 90 | 100|110 | 120|150 | 180
Injection(min)
. . %
2% Lidocaine-A
(1/80,000)
w | % | % | %
3% Mepivacaine # # # # #
0.5% #
Levobupivacaine
0.75% *
Levobupivacaine
P *
1.0% % % ¥ * * * * * * * * *
Levobupivacaine
evobuplvacan Kol f | K| K| x| x| x Tl x| x| ®
1.5% * * * * * * % * * * %
Levobupivacaine - #
Sl I Il I ol Il s ol Gl B G D A G I B~ < Gl G ¢

* p<0.05 v.s. 0.5% Levobupivacaine
# p<0.05 v.s. 2% Lidocaine—A (1/80,000)
%¢p<0.05 v.s. 3% Mepivacaine

No significant differences were shown among 2% lidocaine-A, 0.75% and 1.0% levobupivacaine groups. No significant differ-
ence was shown between 3% mepivacaine group and 0.5% levobupivacaine group.
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mean+SE n=7
* p<0.05 v.s. Control
% p<0.05 v.s. 0.75% Levobupivacaine

120 r
#p<0.05 v.s. 0.75% Levobupivacaine-A (1/500,000)
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—o— 0.75% Levobupivacaine-A (1/500,000)
©- 0.75% Levobupivacaine-A (1/200,000) X
Fig.5: Changes of | P;—-N; | s after the injection of levobupi-
vacaine with adrenaline -

The recovery of |P;-N:| in the group of 0.75% levobupi-
vacaine—A' (1/500,000) was slower than that of 0.75%
levobupivacaine. In-0.75% levobupivacaine—A (1/200,000)
group, | P1-Ni1|s showed no tendency for recovering 180
minutes later.
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Table 3 : Changes of the blood flow after the injection of saline, lidocaine and levobupivacaine

Mean+SE n=7
#*p<0.05 v.s. Control
Time a.ﬁé:r (n}in) Just

Injection | control |  after 0.5 1 15 2 25 3 4 5 6 7 8 9 10
Agents injection
Saline(n=6) 100 90+6 9442 | 10125 | 1014 | 101+4 | 10423 | 103+8 | 100£5 | 98+3 | 964 [102+10| 101+5 | 104+6 | 975
% Lidocaine-A 100 | 8550 | 72:8% | TLaT* | 6046 | 587+ | 55ab* | 53:5* | 5345+ | 54x5* | 53:5* | 56+6* | 55:6* | 58+7* | 5626*
(1/80,000)
2% Lidocaine 100 120£6 | 1149 | 12428 | 134+7%|135+9* | 132+7*( 12548 |117+11]113+11|109+12 | 114+16|104+12105+13 | 101+13
0.125% . ., . . . i ! . . 3§

. . 100 64+6* | 66x5% | 65+T7% | T2+9% | T3£T* | 76+8* | T4+T* | T8x8 | TT+8* | 78+9* | 78+9* | T8+9* | 79+9% | 8211
Levobupivacaine
0.25% , ) . . . . . . y . )

. . 100 T59% | T8x8% | T7+T* | T8+5% | T8x6* | 77+6* | T8LT* | TT£3* | TT£3*% | 79+4* | 84+6% | T6+4* | 7926 | THx4*
Levobupivacaine
0.5% . . 100 O1x11 | 85+12 | 79+9% | T9+9* | 80x8* | 76+6* | 76+£T* | T5x8% | T7+8* | 82£10 | 76+9% | T3+8* | T7+9* | TT+9*
Levobupivacaine
0.75% . . 100 82+10 85+6 | 100+6 | 112+5 | 11347 | 111+7 | 10915 | 107+6 | 10126 | 948 | 93+10 | 9211 | 91+14 | 91+14
Levobupivacaine :
L.0% . . 100 97+10 [103+10|112+11]112+12| 114412116214 |114+12|110+13|115+14 (111£15|116+15|109+13 | 104+14| 104214
Levobupivacaine

The blood flow fluctuated slightly in physiological saline group. The blood flow was significantly decreased by the injection of
2% lidocaine—A, 0.125%, 0.25% and 0.5% levobupivacaine. The blood flow was significantly increased by the injection of 2%
lidocaine. In 0.75% and 1.0% levobupivacaine groups, the blood flow showed slight increasing tendency, but these changes were

not significant.
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Fig.6 : Comparison of the maximum or minimum values of
the blood flow in each groups
The blood flow was most remarkably decreased in 2%
lidocaine—A group. No significant difference was shown be-
tween 0.125% levobupivacaine group and 2% lidocaine-A
group. The blood flow was most remarkably increased in
2% lidocaine group.
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Fig.7 : Enantiomer of bupivacaine
Levobupivacaine consists of only S(—)bupivacaine, while
bupivacaine is an equimolar mixture of enantiomers ; R(+)
and S(~)bupivacaine. S(—)bupivacaine has stronger local
anesthetic efficacy and lower potential for producing toxic-
ity to the central nervous system and cardiovascular sys-
tem than R(+)bupivacaine.
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Fig.8 : Comparison of the local anesthetic efficacy
Among four concentrations of levobupivacaine, the local
anesthetic efficacy of 0.75% levobupivacaine was the most
similar to that of 2% lidocaine—A. The duration of anes-
thetic efficacy in 0.75% levobupivacaine was extended by
addition of adrenaline (1/500,000 and 1/200,000).
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Table 4 : Physical properties of local anesthetics

pKa Octanol Protein
25C) | fouffer | Binding (%)
Lidocaine 7.9 43 64
Mepivacaine 7.6 21 78
Ropivacaine 8.1 115 94
Bupivacaine 8.2 346 95
Levobupivacaine 8.2 346 97

Physical properties of levobupivacaine are similar to those
of bupivacaine.
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