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Lidocaine (XylocnineB), introduced in 1948, is now the most 
widely used local anaesthetic solution in  dental practice in  Swe- 
den. A serious competitor is iuepivncnine (CnrbocaineQ3) intro- 
duced in 1959. One of the :idvantages of this latter preparation 
is that it produces good loc:rl :in:iesthesia of the soft tissues with- 
out any addition of epinephrine. If supplenientnry epinephrine 
is indicated, very sni:ill quantities :ire sufficient. 

At  Astrn's Research 1,:iborntories :I new local anaesthetic solu- 
tion has now heen p rep red .  It is o f  anilitle type, is called L 67 
:tnd has the following structur:il forinul:i 
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I 
The anaesthetic effect has been studied by Eriksson & Gordh 

(195$)), Astrijni CC Persson (1960) and others. They all appear 
to be satisfied with the annesthetic effect of the preparation. 
I, 67 has been ex:iniined for  dental plexus anaesthesia by Ber- 
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ling k Bjorn (1960).  They found that 2 '34 and 3 5% solutions gave 
n high incidence and :I good extent of :inaesthesia and that the 
duration was satisfactory even with :IS low a concentration of 
epinephrine as 3.33 ,ug/iiil solution. 

The toxic effect of :I local anaesthetic on the tissues should 
of course preferably be ininimal. This toxicity can he judged from 
the irritating effect of the preparation on the cornea of rabbits, 
:ind froiii the effect of injection between the dermal layers of 
rabbits' ears. Using these two methods on rabbits Wiedling (1960) 
found the irritating effect of 1, 67 to be negligible. Irritating ef- 
fects can d s o  be judged froin the influence of the solution on the 
tensile strength of healing wounds, inflicted in tissue infiltrated 
with the anaesthetic solution. This method has been used in the 
following investigation and is briefly described below (for details 
see Bjorlin, 1954). 

The investigation was carried out on white rats weighing about 
150--200 g. The animals were anaesthetised with ether. They 
were then shorn and shaved, after which four syiiiiiietrically dis- 
posed lines were marked in ink on their skin. The iiiarlts thus 
iiiade denoted the sites at which the wounds were later to be in- 
flicted. Two of the m:irl<s were always made about 1 ciii caudal 
to the scapular ring, and two at  a distance of a t  least 2 ciii froiii 
the caudal end of the first two incisions. At each of two of the 
iiiarks 0.5 1111 of the solution to be tested was injected. After about 
5 minutes, an incision about 1.5 cni long was carried through the 
entire thickness of the skin including the superficial muscle. The 
incisions were closed with three interrupted sutures placed 0.5 
cin apart. The wounds were dressed with sterile gauze. After 
seven days the wounds were tested for tensile strength using an  
apparatus niodified after that described hy Srtndhloni e t  c t f .  
(1953).  

The results have undergone st:rtistic:rl :in:ilysis :ind in the fig- 

n = number of :iniin:ilu 
111 = iiiean value 

ures the following letters are used, 

n = standard devi:ition 

t = Students I in/  - 3 
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The following levels of significance were used, 
o . . . . . . . . . . . . . . . . . . . .  0.05 < P (not significant) 

. . . . . . . . . . . . . . . . . . . .  0.01 < I'< 0.05 (tendency) 
y y  . . . . . . . . . . . . . . . . . . .  

\x\ . . . . . . . . . . . . . . . . . . .  significance. I 0.001 < P < 0.01 
P < 0.001 

In each series M expresses the increase (positive values) or 
decrease (negative values) in tensile strength in  per cent owing 
to the influence of the factor to be tested :is compared to the con- 
trol. 111 has been computed according to the formula 

m 
100 - - 

2 

IlES UL'I'S 

In a first series, the effect of a 2 % L 67 solution without epine- 
phrine was examined. As can be seen froin Fig. 1 the tensile 
strength of wounds inflicted in tissue infiltrated with L 67 de- 
creased by 40 % coinpared with that of the untreated control 
wounds. The difference was statistically significant ( t  = 5 . 2 ~ ~ ~ ) .  

EFFECT OF 2 PER CENT L67 

Fig. 1. 

I, 67 is intended to be used also in a 3 % solution and therefore 
it was considered worthwhile to perform soine experiments with 
this solution. The results are  given in Fig. 2. The tensile strength 
of the experimental wounds decreased in  this series by 56.7 % 
compared with that of the control wounds. The difference was 
statistically significant ( t  = 9 , 6 1 \ ~ ) ,  



EFFECT OF 3 PER CENT L67 
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x x x  I n.10; m =  -.73,5 t 7,6; 6=2&; t=9,6 M =  - 56,7 

Fig. 2. 

The effect on the tensile strength of the :inaesthetic solution 
with supplenientary epinephrine was investigated in two series. 
In the first series 12.5 pg/inl solution was added to  a 2 % solu- 
tion of L 67. This concentr:ition of epinephrine w i s  chosen be- 
cause the inost widely used locd :iii:iesthetic in Sweden 12 %, 
lidocaine-epinephrine) has this epinephrine content, wliich has 
proved sufficient to  produce good :inuesthesin and ischeniiu for 
surgical procedures. The results of these experiiiieiits showed that 
the tensile strength of the expeririiental wounds decreased by 
52.4 % conipnred with that of the control wounds (Fig. 3 ) .  The 
difference was statistically significant ( t  == 4,8\\\). \VIien 5 ,us 

EFFECT OF 2 PER CENT L67 WITH EPINEPHRINE (12,5p/ml) 

I 
n=lO; m =  -70,9 2 14,e; 6=47,5; t=4,e x x x  M=-52,L 



EFFECT OF 2 PER CENT L67 WITH EPINEPHRINE ( 5 ) ~ I r n l )  
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epinephrine per 1111 solution was added, the tensile strength de- 
creased by 42.9 % (Fig. 4 ) .  This difference was also statistically 
significant ( t  = 5.1"~). As I, 67 is also obtainable a s  a 3 % solu- 
tion with epinephrine 3.33 ,ug/iiil it was thought to be of interest 
to compare this solution with the more frequently used 2 % lido- 
raine-epinephrine solution. This was clone in one series, the result 
of which can be seen in Fig. 5 .  The tensile strength of wounds 
inflicted in tissues infiltrated with 2 % lidocaine-epinephrine was 
31.6 74 lower than that of wounds inflicted in tissues infiltrated 
with 3 % L 67 having epinephrine 3.33 ,ug/iiil. The difference was 
statistically significant ( t  = 4 . 0 ~ ~ ) .  

Since lidocaine is widely used, followed closely by mepivacaine, 
it was considered justified to compare the effect on the tensile 

COMPARISON OF THE EFFECT OF 3 PER CENT L67 WITH EPINEPHRINE 
(3.33)~g/ m1)AND 2 PER CENT XYLOCAIN WITH EPINEPHRINE(12.5flg/ml) 
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COMPARISON OF THE EFFECT OF 2 PER CENT SOLUTION 

OF L67 AND 2 PER CENT SOLUTION OF XYLOCAIN 

n.9; m = -  25,6 259;  6=17,6; t = 4 , 3 "  M=-21,8 

Fig. 6 .  

strength of these solutions with t h t  of I, 6 7 .  I n  one series, there- 
fore, 0.5 nil of :I 2 % litlocaine solution was injected a t  two of 
the niarks where wounds were later to be inflicted and 0.5 nil o f  
a 2 % I, 67 solution a t  the other two niarks. The wounds inflicted 
in tissue infiltrated with u 2 % 1itloc:rine solulion healed 21.8 5: 
slower than did wounds inflicted in tissue infiltrated with ;I 2 % 
L 67 solution (Fig. 6 ) .  The difference was st:itistic:illy significnnt 
( t  = 4.3\ \ ) .  

Though the difference in wound 1ie:iling w a s  signific:int, one 
cannot exclude the possibility of a general influence on the ani- 
mals by such relatively large doses of  :maesthetic solutions :is 
were used. In order to exclude this factor, one series was per- 
fornied on rabbits weighing about 1.8 lig. I n  this series, the s:me 

COMPARISON OF THE EFFECT OF 2 PER CENT SOLUTION OF L67 

AND 2 PER CENT SOLUTION OF XYLOCAIN (RA BBITS 1 

x x x  n=10; m=-L1,8? 5,7; 6 =  18,3; t = 7 3  M=-34,6 

Fig. 7. 



COMPARISON OF THE EFFECT OF 2 PER CENT SOLUTION 
,OF CARBOCAIN AND 2 PER CENT SOLUTION OF L67 

I 
n=10; m= -2 ,L+8,3;  6=26,~; t = O , 3 q  M = - 2 , 3  

Fig. 8. 

experiiiientnl conditions were used, i . e .  0.5 1111 of one of the solu- 
tions ( 2  % lidocaine or 2 % 1, 6 7 )  was injected at  the n ~ i r l i s  
where wounds of 1.5 cni were later to be inflicted. In  all ,  1 in1 of 
2 % lidocaine and 1 in1 of I, 67 were injected into the saiiie ani- 
mal. Fig. 7 shows that the tensile strength of yvounds inflicted in 
tissue infiltrated with 2 % lidocaine decreased, compared with 
the tensile strength of wounds inflicted in tissue infiltrated with 
L 67, with about 34 74 ( M  = - 34.6; t = 7 . 3 \ \ \ ) .  

In the last series a coinparison was iiiade between a 2 "/c inepiva- 
caine solution and a 2 9; L 07 solution. 4 s  can be seen froiii Fig. 8, 
there was practically no difference in teiisile strength in these 
experiments between wounds inflicted in :I tissue infiltrated with 
2 % inepivacaine and wounds iiiade in tissue infiltrated with 2 % 
L 67 ( M  = - 2.3 ; t = 0.30). 

DISCUSSION 

These experiiiients show that L 07 seeins to 1i:ive R deleterious 
effect on wound healing in rats and rabbits, a s  judged by the 
tensile strength, both with and without addition of epinephrine. 
When epinephrine was added the decrease in tensile strength was 
larger t h m  when epinephrine was not added. This confirms the 
results of earlier investigations in this field (BjGrZin, 1954),  
showing that epinephrine has :I deleterious effect on wound heal- 
ing, as judged by the tensile strength. 



I t  seeiiis t1i:it I, 67 is a good 1oc:il mi:iestlietic solution: it 
produces ;I good :miesthetic effect, and its toxic effect on the 
tissues is ~i iuch  less than that of  lidoc:iine, as judged by the tensile 
strength of healing wounds. This effect :ippe:ired in  rats as well 
:is in rabbits. 

S"MM&iI\Y 

l'hc tissue irritating effect of :I new local :in:iestlietic of miilitic 
type (T, (57 );': in rats was judged froiii the tensile strength of heal- 
ing wounds in tissue infiltrnted with 0 3  1111 of the solution. 

A 2 % I, 67 solution decreased the tensile strength by :iboiit 
40 7; and :I 3 % 1, 67 solution by 56.7 %. 

When :I 2 "/o I, 67 solution and a 2 % lidocuine solution were 
used the results showed that the lidocuine solution decreased the 
tensile strength hy 21 .X %, coinpared to the I, 67 solution. 

A coi1ip:irison between :I 2 96 lidocaine-epinephrine solution 
and a 3 74 1, 67 solution with epinephrine 3.33 ,ug/iiil showed that 
the tensile strength decreased with 31.6  % in  wounds inflicted in 
tissues infiltrated with 2 lidocaine-epinephrine solution. A 
coinp:irison between L (57 and 1iiepiv:ic:iine showed practically no 
difference in  their effect on the tensile strength of the wounds. 

"Citaiiest. 
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EFFET TOXIQUE SUR LES TISSUS D'UN NOUVEL ANESTHESIQUE 
LOCAL DU TYPE ANILIDE (L 67)-. 

L'effet d'irritution tissu1:iire d'un nouvel :inestliitsicpe locul du 
type :inilide (L  67)  sur  des rats :i t6t appritci6 en se basant sur 
la rhsistance a la traction de plaies en  voie de cicatrisation dans 
des tissus oil 0,s nil tfe 1:i solution avait 6th infiltr6. 

Une solution de L 6 7  A 2 YG diniinu:iit la rhis tance h 1:i t r x t ion  
d'environ 40 56, et Line solution tie L 67 A 3 % l a  diininuait de 
5 6 , i  5{. 

Lorsqu'on uti1is:iit line solution de L 07 B 2 "/o et une solution 
tie lidoca'ine h 2 % ,  les rdsultots iiiontraient clue 1:i solution de 
lictoca'ine rdsuisait In r6sist:rnce h la traction de 21,8 % par  rap- 
port h la solution de L 67. 
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U tie co I I i pi r :I i s( i n  e 11 t r e i t  n e so I 11 lio ii  tie 1 id oc:i i ne-:i t i  r 6 11 :I 1 in e h 
2 % e l  Line solution de L 67 h 3 :ivec 3,33 pg/1111 d’:idrdii:iline 
:I IiiontrC clue la r6sistance h 1:1 tr:iction tliininunit de 31,6 % dans 
les plaies infligdes ;lux tissus oil la solution de lidocaine-:idr8n:iline 

2 % :twit 8tk infiltrde. Une coi1ip:ir:iison entre I, 67 et la sc:indi- 
cu ine8  n’:~ prntiqueiuent pas rkvdl8 de diffkrence dans leur effet 
sur la rdsistance k I:I traction des plnies. 

*Ci t ii i iebi .  
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DEH TOXlSCHE KFFKKT EINKS NEUEN LOKALANkYrHETtCUS VOM 
ANILIDTYP (L 67)* AUF DAS GEWEBE 

1)er toxische Effekt eines neuen I,oltul~in~stheticuliis (1, 67 
w i i i  Anilidtyp wurde nach Infiltrierung von 0,5 1111 der Liisung iiuf 
die Zugfestiglieit heilender Wunden :in Ratten heurteilt. 

Eine zweiprozentig Liisung w n  I, 67 senltte die Festigkeit init 
40 % und eine dreiprozentige Tisung init 56,7 % .  

Wenn eine zweiprozentige Liisung von L 67 und eine zweipro- 
zentige IAsung von Lidocain gepriift wurden, zeigte d:is Resultat, 
dnss die Lidoc:iinliisung die Festiglteit iiiit 21,s % senkte, ver- 
glichen Init der L 67 Liisung. 

Reiiii Vergleich einer zweiprozentigen 1,idoc:iin-Epiiiephrin- 
liisiirig init einer dreiprozentigen Liisung von L 6 7  iiiit Epine- 
phrin 3,33 ,ug/ml erwies es sich, dnss die Festigkeit tler iiiit der 
zweiprozentigen Liisung von Litfocaiii-EI)inephrin behnndelten 
Wunden 31,6 % niedriger w a r .  Ikini  \‘ergleich des I, 67 mit Mepi- 
vncain beziiglich ihrer \Virltung auf die Festigkeit der Wunden 
fand m i 1 1  lteinen wesenllichen Unlerschied. 

Citatiest. 
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