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ABSTRACT: The animal models used in this study were Plexus anesthesia in frogs, Infiltration anesthesia in guinea
pigs, Surface anesthesia in rabbits. The drugs were diluted with normal saline. Lignocaine2%: xylocaine
hydrochloride injection IP, Bupivacaine 0.5%: Bupivacaine hydrochloride injections IP were prepared. Plexus
anesthesia: Frog was pithed and spinal cord was destroyed up to the 3 vertebra. The abdominal pouch was filled with
local anesthetic solution. Reflex activity was tested by immersing both feet of the frog every two minutes for not
longer than 10 seconds into N/10 Hydrochloric acid. The time was noted. Surface anesthesia: Albino rabbits of either
sex weighing 2.5 — 3.0kg ware selected. The conjunctival sac of one eye was held open, thus formed a pouch. 0.5ml
of solution of the anesthetic was applied into the conjunctival sac for 30 sec. Infiltration anesthesia: Preparation of
guinea pig: Guinea pigs (either sex) weighing 250-300grams were used. Lignocaine produced rapid onset of plexus
anesthesia in Frogs in comparison to the bupivacaine at concentration of 0.1% & 0.2% which is statistically
significant. Bupivacaine is more potent than the lignocaine as a surface anesthetic agent in the Rabbit, where as
lignocaine could produce surface anesthesia at concentration of 0.5% or 0.1% or both. Both bupivacaine and
lignocaine produced infiltration anesthesia on intradermal injection in guinea pigs but the duration of infiltration
anesthesia produced by bupivacaine is more prolonged which is statistically significant in comparison to the
lignocaine at all the three concentrations tested i.e. 0.05%, 0.1% & 0.2%.
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INTRODUCTION

Local anesthetics are used whenever a clinical procedure causes pain that could be eliminated by their use. These are
the most commonly used drug group in dentistry. Some 9000 practitioners in Australia conservatively give 10 or
more local analgesic doses per day which equates to between 15 and 20 million doses per annum. (Benowitz NL
1993). Against this backdrop of common usage an in-depth understanding of the biology and pharmacology of local
analgesia is often lost in the volumes of other information required for quality dental practice and other miner
surgeries.( Kalow W 1952)

Local anesthesia is useful in a wide variety of clinical situations. It increases patient comfort and facilitates patient
cooperation during procedures. As a diagnostic aid, it helps to localize or identify the source of pain.( Katz J et al
2000).  Several local anesthetic drugs are available. It is important to become thoroughly familiar with the
commonly used ones. Lignocaine is now one of the most popular local anaesthetic agents. (Setnikar I 1990).
Bupivacaine is used when more prolonged anesthesia is required. Levobupivacaine and ropivacaine are recently
introduced drugs with similar properties to bupivacaine but less toxic.

Amethocaine is also useful and available in many countries. Their effectiveness is influenced by many factors;
particularly the choice of agent and the technique of administration. Information regarding the relative potency,
efficacy and duration of the different clinically used local anesthetics with the same concentration by different
techniques of administration are not available. (Rose, Shackell Bulbring & Wajda,1945) This work is an attempt to
throw light in this regard on different laboratory animals, which may be interpolated, to human beings.
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MATERIAL AND METHODS

The animals were kept under standard condition of illumination with a 12 - h light-dark cycle at 25 = 1° C. They
were provided with tap water and balanced diet ad libitum. The study was approved by the Institutional Animal
Ethics Committee (IAEC) and it followed the Committee for Purpose Controlling and Supervision on Experimental
Animals (CPCSEA) rules on animal protection. The animal models used in this study were

a)Plexus anesthesia in frogs
b)Infiltration anesthesia in guinea pigs
c¢) Surface anesthesia in rabbits. (Bavoux E et al.,2000)

Three different procedures have been extensively used in this work. However no other test known provides all the
information required, so that one must be prepared to apply several different tests, each useful because of the
information it provides. (Bedder MD 2000)

Plexus anesthesia is used to indicate relative speed of onset of anesthesia, rather than duration, since such a
preparation presumably undergoes constant deterioration. ( Benlabed M et al 1990). In some respects the intra
dermal wheal test offers distinct advantages over either of those mentioned above, although it gives little information
about local anesthetic potency on topical application. (Capogna G et al1995) Corneal anesthesia is an indication not
only of anesthetic potentiality, but also of the ability of the agent to penetrate the outermost layers of cells. (Capogna
G et al 1995) Penetration on topical application depends on the presence of significant proportion of undissociated
molecules. The concentrations of drugs were chosen as that the reflex was not blocked in less than 2 minutes but
blocked in less then 20 minutes. Even with no local anesthetic present the reflex may not persist for much longer
than 25 minutes. (Chestnut DH 1989)Then the same concentrations were applied in the experimental models made
in India by Astrazenca Pharma India limited; Bangalore. The drugs were diluted with normal saline. Lignocaine2%:
xylocaine hydrochloride injection IP; made in India by Astrazenca Pharma India limited; Bangalore. Bupivacaine
0.5%: bupivacaine hydrochloride injection IP.

PLEXUS ANESTHESIA:

Animal was pithed and spinal cord was destroyed up to the 3 vertebra. After nailing the fore limbs on the frog board
A transverse incision was made on the abdominal wall just below the sternum. Through this opening the viscera was
removed carefully and exposed the lumbar plexus without damaging the plexus. The plexus was seen as yellow
trunk, running down the both sides of spinal column. Then frog board was fixed to the stand in such a way that the
lower limbs are freely hanged vertically. The abdominal pouch was filled with local anesthetic solution. Reflex
activity was tested by immersing both feet of the frog every two minutes for not longer than 10 seconds into N/10
Hydrochloric acid. Later immersed the legs in saline to wash off the Hydrochloric acid each time. The time was
noted for the disappearance of the reflex activity and the time of onset of anesthesia was calculated. (Chow M 1998)
SURFACE ANESTHESIA:

Albino rabbits of either sex weighing 2.5 — 3.0kg ware selected, upper and lower eyelashes were carefully trimmed.
The conjunctival sac of one eye was held open, thus formed a pouch. 0.5ml of solution of the anesthetic was applied
into the conjunctival sac for 30 sec. with the help of dropper. Then the procedure was repeated, so that 1.0ml is
applied within 2min same procedure was repeated in other eye taking it as control. Corneal reflexes in both the eyes
were tested for every Smin with wet cotton plug. (. De Nicola A, Sucre MJ 2000)

INFILTRATION ANESTHESIA:

Preparation of guinea pig: Guinea pigs (either sex) weighing 250-300grams were used. They were prepared at least
24hrs before the experiment by shaving the hair on either side of the lower back. A sterile sharp 26gx 3/8inch needle
was used for each injection.
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Lower back of the guinea pig was stretched taut by holding the animal with the hand placed around the abdomen and
by pulling the skin taut with the thumb and forefinger. The drug was injected (0.1ml) enough to rise the wheal Then
outlined the wheal with marker pen. Five minutes after the injection the sensitivity of the area was tested by pricking
with a needle, injected in the same direction as that in which the skin was being held and the needle is inserted
intradermally. six times lightly at the site of injection and control area. Six squeaking were noted on control and test
side. Responses at the site of the injection will indicate the degree of anesthesia. Failure to squeek (out of six) 6/6
indicates maximum anesthesia 0/6 indicates no anesthesia. (Coventry DM, Todd JG 1989)

RESULTS AND DISCUSSION

A comparative study of local anesthetic activity of two clinically used local anesthetic agents bupivacaine and
lignocaine was none in three species of animals i.e. Frogs, rabbits, and guinea pigs by utilizing the experimental
models of local anesthesia, testing i.e. plexus anesthesia in frogs, surface anesthesia in rabbit eye and infiltration
anesthesia in guinea pigs. Both bupivacaine and lignocaine produced concentration dependent rapid local anesthesia
when they are exposed to frog lumber plexus. But in the concentration of 0.1%and 0.2% Lignocaine produced
statistically significant rapid on set of plexus anesthesia compared to similar concentration of bupivacaine. Rosers et
al. (1993) mentioned that onset of local anesthesia with lignocaine is fast while with bupivacaine the onset is
moderate. So my results in the plexus anesthesia experiment is like the observations mentioned by Rosers et al.

Both bupivacaine and lignocaine produced surface anesthesia in the rabbit eye but bupivacaine produced surface
anesthesia at 0.05% concentration. Whereas lignocaine produced surface anesthesia in the rabbit eye at 0.5%
concentration, suggesting bupivacaine is more potent than lignocaine.

In the literature mentioned that bupivacaine is a potent local anesthetic agent. So my results in the surface anesthesia
experiments are also correlating with the facts mentioned in the literature. Both bupivacaine and lignocaine produced
infiltration anesthesia when injected intradermally in the guinea pigs. However the duration of infiltration anesthesia
with bupivacaine is more prolong, which is statistically significant in comparison to the duration of infiltration
anesthesia after intradermal injection of lignocaine.

CONCLUSION

Lignocaine produced rapid onset of plexus anesthesia in Frogs in comparison to the bupivacaine at concentration of
0.1% & 0.2% which is statistically significant. Bupivacaine is more potent than the lignocaine as a surface anesthetic
agent in the Rabbit eye because bupivacaine could produced surface anesthesia in the Rabbit eye at 0.05%
concentration onwards, where as lignocaine could produce surface anesthesia at concentration of 0.5% or 0.1% or
both. Both bupivacaine and lignocaine produced infiltration anesthesia on intradermal injection in guinea pigs but the
duration of infiltration anesthesia in guinea pigs produced by bupivacaine is more prolonged which is statistically
significant in comparison to the lignocaine at all the three concentrations tested i.e. 0.05%, 0.1% & 0.2%.

Table: 1 Comparison of 0.05%, 0.1% and 0.2% concentrations of Bupivacaine and lignocaine on Lumbar
plexus anesthesia in Frogs.

Onset of plexus anesthesia in
frogs mean+/-S.E (min)
Concentration (%) 0.05 0.1 0.2
Bupivacaine 11.17+0.31 | 7.67+0.42 | 4.67+0.33
Lignocaine 10.33+0.42 | 6.5+0.22 3.33+0.21
"t" value 1.16 2.47 3.47
"P'" value - <0.05 <0.01
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Table. 2: Comparison of 0.05%, 0.1%, 0.2% & 0.5% concentrations of Bupivacaine and lignocaine on surface
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anesthesia in rabbit eye.

Onset Surface anesthesia in Duration of Surface anesthesia in rabbit
rabbit eye mean = S.E (min) eye mean = S.E (min)
Concentration (%) 0.05 0.1 0.2 0.05 0.1 0.2
Bupivacaine 540 540 5+0 13.334+1.05 22.5+1.12 32.5+1.12
Lignocaine 0 0 0 0 0 0
"t" value 5 5 5 12.7 20.09 29.02
"P'" value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Table.3: Effect of 0.05%, 0.1%, & 0.2% Bupivacaine on infiltration anesthesia in guinea pigs.

Onset of Infiltration anesthesiain Duration Infiltration anesthesiain
G.Pig mean £S.E (min) G.Pig mean=£S.E (min)
Concentration (%) 0.05 0.1 0.2 0.05 0.1 0.2
Bupivacaine 2.67+0.61 2.33+0.42 1+0 26.67£1.67 | 44.17+1.54 62.5+1.12
Lignocaine 1+0 1+0 1+0 13.33+1.67 17.5+1.12 27.5+1.12
"t'"" value 2.73 3.1 1 5.65 14.01 22.1
"P'" value <0.025 <0.025 - <0.001 <0.001 <0.001
REFERENCES

AMPK Atenuates (2010 ) Bupivacaine induced Neurotoxicity. JDR August vol 89, 8797-801

Benowitz NL (1993). Pharmacology and toxicology of cocaine, Pharmacol Toxicol 72:1-12

Kalow W (1952). Hydrolysis of local anesthetics by human serum cholinesterase, J pharmacol Exp Ther 104:122-
134,

Katz J, Felman MA, bass EB, et al (2000). Injactable versus topical anesthesia for cateract surgery: optholmology
107:11054-11060,

Bavoux E, Benhamou D, Clavier N, & Perrachon N. (2000) Onset and Duration of Epidural Analgesia with pH-
Adjusted Bupivacaine: Is the Change in pH the Difference? Anesthesiology, 1988, 69 (3A),393

Bedder MD, Kozody R, Craig DB (2000)Comparison of Bupivacaine and Alkalinized Bupivacaine in Brachial
Plexus Anesthesia, Anesthesia & Analgesia, 1988, 67, P48

Benlabed M, Jullien P, Guelmi K, Hamza J, Bonhomme L, Benhamou D (1990,) Alkalinization of 0.5% Lidocaine
for Intravenous Regional Anesthesia. Regional Anesthesia, 15(2), 59

Candido KD, Winnie AP, Covino BG, Raza SM, Vasireddy AR, Masters RW. (1995) Addition of Bicarbonate to
Plain Bupivacaine Does Not Significantly Alter the Onset or Duration of Plexus Anesthesia, Regional Anesthesia,
20(2) 133

Capogna G, Celleno D, Laudano D, Giunta F (1995)Alkalinization of local anesthetics. Which block, which local
anesthetic? Regional Anesthesia. 20(5) 369-70

Chestnut DH, Beiger M, Bates JN, Choi WW. (1989)The Influence of pH-Adjusted Chloroprocaine on the Quality
and Duration of Subsequent Epidural Bupivacaine Analgesia during Labor- A Randomized, Double-Blind Study,
Anesthesiology. 70, p 437

Chow M, Sia A, Koay C, Chan Y. (1998) Alkalinization of Lidocaine Does not Hasten the Onset of Axillary
Brachial Plexus Block, Anesthesia & Analgesia.86, 566-68.

Coventry DM, Todd JG (1989) Alkalinisation of Bupivacaine for Sciatic Nerve blockade, Anaesthesia, ,44, 467

De Nicola A, Sucre MJ (2000) Onset, Duration and Blood Levels of Epidural Lidocaine vs. buffered Lidocaine,
IMRA, 12(3).

International Journal of Applied Biology and Pharmaceutical Technology
Available online at www.ijabpt.com

Page: 194



http://www.ijabpt.com/

Vijay Prasad et al Coden : IJABPT Copyrights@2012 ISSN : 0976-4550

DiFazio CA, Carron H, Grosslight KR, Moscicki JC, Bolding WR, Johns RA (1986) Comparison of pH-Adjusted
Lidocaine Solutions for Epidural Anesthesia, Anesthesia & Analgesia, 65P 760

Liepert DJ, McMorland GH, Gambling DR, Kim J, Ross P, (1990). Comparison of Lidocaine CO2, Two Per Cent
Lidocaine Hydrochloride and pH Adjusted Lidocaine Hydrochloride for Caesarean Section Anaesthesia, Canadian
Journal of Anaesthesia, . 37(3), 333

Okamura RK, Reisner LS, Kalichman MW (1987). Effects of Ph-Adjusted Lidocaine Solutions on the Compound
Action Potential in Intact Rat Sciatic Nerves, Anesthesiology, Vol. 67, No. 3A, Page A281

Rose, Shackell Bulbring & Wajda, (1945); Evalution of drug activities; pharmacometrics, edited by D.R. Laurence &
A.L. Bacharach; J.H. Weatherby; 207.

Setnikar I (1990). Ionization of bases with limited solubility investigation of substances with local anesthetic activity,
j pharm Sci 55:1190-1195

Takeno, Kenichi, Kobayashi et al. (2009). Lidocaine cytotoxicity to the Zygapophysial joints in Rabbit. Spine:
34(26) E945-951

International Journal of Applied Biology and Pharmaceutical Technology Page: 195
Available online at www.ijabpt.com



http://www.ijabpt.com/

